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TOM TAT

Dé tai “Pa dang di truyén ciia quin thé cAy cao su Rondonia (Hevea
brasiliensis Muell. Arg.) dwgc bao ton tai Viét Nam” di thyc hién tir nam 2016 dén
nam 2021. Muyc tiéu nghién ctru 12 danh gia di truyén ¢ muc do phan tr mot phan cia
bd suu tip qui gen cAy cao su ¢ Viét Nam nham xac dinh sy da dang, mdi quan hé di
truyén gita cac ngudn gen va tiém ning ctia cac mau gidng c6 ngudn goc tir bang
Rondonia (Brazil) dé st dung hiéu qua va bén viing trong dai han. Pé tai dugc thuc
hién gdm 5 noi dung (i) kiém tra chat lwgng mau DNA duoc st dung trong nghién
ctu; (i) danh gia kha ning tao bang da hinh cua cac chi thi SSRs va da dang di truyén
clia C4C ngudn gen cay cao su; (iii) xac dinh mdi quan hé di truyén giita cac mau giong
va gitra cac nhom giéng cao su dua vao chi thi SSRs; (iv) phan tich cau trac di truyén
clia cic mau giéng cao su cd ngudn gdoc tir bang Rondonia (Brazil) dang bao ton &
Viét Nam; (V) méi quan hé giita cac mau giéng cao su tiém ning vé sinh trudong va
nang suat mu trong mdi nhom giéng dugc suu tap tir bang Rondonia (Brazil).

B mau giéng dua vao nghién ctru gdm 1.127 mau DNA duoc ly trich tir 14
cao su déu dat yéu cau chat lugng va néng do cho phan tng PCR véi chi thi SSRs;
San phdm PCR ctia cac mau gidng véi 15 chi thi SSRs ¢6 ty 1¢ thanh cong dat 98%.
Mirc d6 da hinh cao cta 15 chi thi SSRs tao ra tir cic mau gidng cao su véi sd luong
dat tir 15 dén 47 bang da hinh, do d6 15 chi thi SSRs duoc tng dung dé danh gia da
dang di truyén cho cac ngudn gen cao su & Viét Nam 1a phu hop va dang tin cay. Tat
ca cac nhom giéng cao su co6 ngudn goc tir cac tiéu ving thudc bang Rondonia (Brazil)
1a rat da dang di truyén véi cac chi sé di truyén cao, sé allele trung binh (Na) dat 13,7
va di hop tir ky vong (He) dat 0,78; ngudn gen cdy cao su duoc suu tap tir bang
Rondonia da dang di truyén hon cac ngudn gen da dugc chon tao gidng nhu ngudn
gen Wickham va Wickham x Amazon, ké ca ngudn gen hoang dai tir bang Mato
Grosso (Brazil). Nguén gen Wickham di xdy ra hién tuong thoai héa giong, nhung
ngudn gen tir bang Rondonia van con nguyén trang ban dau tir khi dwa vao bao ton

tai Viét Nam. Dya vao 15 chi thi SSRs da phat hién 105 mau giéng c6 quan h¢ di



truyén voi cac mau gidng khac tir 95% dén 100% bao gdm 85 cip mau va 10 bo ba
trong s6 1.127 mau gidng. Bén canh d6, nhimg mau gidng tir cung mot tiéu vung suu
tap thudc bang Rondonia (Brazil) ¢4 nhom lai véi nhau theo tirng cum di truyén riéng
biét va bién luong di truyén chii yéu 1a do ndi tai ciia cac mau giéng (74%), nhung
gifta cac nhom gidng van c6 su khac biét di truyén va giita cac nhom gidng c6 modi
quan hé di truyén gan giii hon so véi cac ngudn gen khac. Dbi véi ngudn gen
Wickham va Wickham x Amazon, bién lugng di truyén giita cac mau giéng da giam
dang ké va khong khéac biét, nhung gitta hai ngudn gen van c6 sy khéac biét di truyén.
Nhirng miu giéng cao su tir bang Rondonia (Brazil) dang bao ton & Viét Nam cha
yéu dugc hinh thanh tir hai nguén gen, mdt ngudén gen gom cac mau giong tir tiéu
ving Ariquemes, mot ngudn gen khac gém cac mau giéng tir tiéu ving Costa
Marques, Ji-Parana va Ouro Preto; gitta hai ngudn gen c¢6 mdi quan hé di truyén gan
giii hon so véi cac ngudn gen bén ngoai bang Rondonia. Cau tric di truyén ciia cac
ngudn gen phit hop véi cac tiéu ving dia Iy duoc suu tap va giita cac miu giéng trong
cing mot tiéu viing ¢ quan hé di truyén gan giii hon so voi mau gidng tir cac tiéu
viing khac. Ngudn gen cao su hoang dai tir bang Rondonia (Brazil) da thé hién kha
nang sinh truong khoe, nhung bién thién thap (17%); trong khi, ning suat mu thap
nhung bién thién rat cao (90%). Nhitng mau giéng co sinh truong khoe va ning suit
mu cao gan nhu khong phu thudc vao sb lugng mau ciia cac nhom giéng; nhitng mau
gidng c6 tiém nang vuot troi chi tap trung mot s6 nhom gidng va dong thoi cling xuét
hién trén cum di truyén tir cay pha hé thudc vé cac nhoém gidng twong tng d6, nhirng
mau gidng vira c¢6 sinh tuong khoe va ning suat mu tap trung & nhom giéng RO/C/9

va RO/JP/3; miu gibéng c6 sinh trudng khoe thude vé nhoém gidbng RO/A/7 va RO/C/S.



SUMMARY

The study entitled “Genetic diversity of the Rondonia rubber tree (Hevea
brasiliensis Muell. Arg.) population conserved in Viethnam” was carried out from
2016 to 2021. This study aimed to genetically evaluate a part of the Hevea germplasm
in Vietnam at a molecular level to evaluate genetic diversity, the genetic relationship
between the genetic resources, and the potential of the rubber accessions for efficient
and sustainable use in the long term breeding program. The objectives of this research
were: (i) to examine the quality of DNA samples used in this study; (ii) to assess
polymorphic banding patterns of SSR markers and genetic diversity of Hevea genetic
resources; (iii) to determine the genetic relationship among the accessions and
between groups of accessions collected from different geographical regions based on
SSR markers; (iv) to analyze the genetic structure of rubber accessions originating
Rondonia, Brazil which are being conserved in Vietnam; (v) to evaluate the
relationship between potential rubber accessions in terms of growth and latex yield
in each geographical group of accessions.

A set of 1,127 accessions was included in this study, of which DNA samples
were extracted from rubber leaves and met the quality and concentration requirements
for PCR using SSR markers; the PCR products of these accessions were successfully
generated using 15 SSR markers with the rate of 98%. The number of polymorphic
bands resulting from amplification of DNA from these accessions using 15 SSR
markers ranged from 15 to 47, indicating the high polymorphism of these SSR
markers, thus application of these 15 SSR markers to assess the genetic diversity of
Hevea genetic resources conserved in Vietnam were considered suitable and reliable.
All geographical groups of accessions from Rondonia had high genetic diversity with
the average number of alleles (Na) of 13.7, the expected heterozygosity (He) of 0.78;
the genetic resources from Rondonia were more genetically diverse than Wickham,
Wickham x Amazon genetic resources, and even the wild genetic resources from the

state of Mato Grosso, Brazil. The Wickham genetic resource showed inbreeding



Vi

depression, but Rondonia genetic resources remained wild in the germplasm. Thanks
to genetic evaluation using these 15 SSR markers, 105 accessions were detected to
have close genetic relationships to other accessions from 95% to 100%, including 85
pairs and 10 triplets out of 1,127 accessions. In addition, the accessions collected
from the same geographical regions of Rondonia were grouped into distinct genetic
clusters, and the genetic variation was mainly occurred within accessions, accounting
for 74% of the total genetic variability; however, the genetic variations among the
geographical groups were also highly significant and the groups of genetic resources
from Rondonia were more closely genetically related than those from other genetic
resources. With regard to the Wickham and Wickham x Amazon genetic resources,
the genetic variability detected between accessions was significantly reduced and
there was no difference among accessions, but these two genetic resources were
genetically different. The Rondonia conserved in Vietnam was primarily derived
from two genetic pools, one of them was collected from the Ariquemes district and
the other was from the Costa Marques, Ji-Parana, and Ouro Preto districts; it was
obvious that these two genetic pools were genetically closer to each other than to the
populations from outside of Rondonia. The genetic structure of the groups from the
Rondonia population was in agreement with the geographical areas from which the
studied accessions were collected, and there was more genetic proximity among the
accessions within the same geographical groups than among geographical groups.
The wild accessions collected from Rondonia exhibited vigorous growth but its
variation was low (17%), while latex productivity was low but its variation was high
(90%). The best growth and latex yield of the accessions were almost independent of
the number of accessions in each accessions group. Interestingly, those accessions
having outstanding growth and latex yield were found in accession groups which
were also grouped into the same genetic clusters corresponding to groups in the
phylogenetic tree. The accessions with both vigorous growth and high latex yield
were found in the accession groups RO/C/9 and RO/JP/3, and the accession with

vigorous growth belonged to the accession groups RO/A/7 and RO/C/8.



Vil

MUC LUC
Trang phu bia Trang
LOT CAM GOAMN .....eiiiiiieiie ettt sttt et st a e rn e e be e e i
LLOT CAM O 1ttt e bt e e e e st e e st e e e s be e e e amne e e snneeennreeean I
TOM AL 1vvovovecessecsees ettt bbbt iii
SUMIMAIY .ttt b e bt et e e s bt e s bb e e sbb e e be e e nbeesnbeesrteesaneenes %
YT L TG R OPRRRRPRORSI vii
Danh SACH CAC CHTE VIEE tht........o.cveeveeieeeeeieeeee sttt ettt X
Danh SACHh CAC DANG .......veiiieiii e Xii
Danh SACH CAC NINN........oiii s XV
MO DAU ...t 1
1. Tinh cAp thiét cUA A& tAi......coveveeereeieereeeeeeees et 1
2. MUC ti€U NZHIEN CUU ..ottt 3
3. Doi tugng va pham vi NZHIEN CHU .......cvvveveeeeeeeeceeceee e 3
4.Y nghia khoa hoc va thurc tién ciia d& tai.......ccovovveveeveieeeeee e, 4
5. TINh MGT CUA A& TR 1vvvuvvvvviereeieeieieei s 4
Chuong 1 TONG QUAN TAILIEU .........cc.cooovviiieieeeeeeeeeeeeeee s 5
1.1 Toém lugc hién trang va qua trinh phat trién cua CAY CAO SU.eerurrieriiieeireennnn 5
1.1.1 Qua trinh phat trién cAy cao su trén thé gidi.......c.cccovvvvrrveeereneiesierennnn, 5
1.1.2 Qua trinh phat trién cay cao su & Viét Nam ....c..co.coovvereeresrsrsseereeienennns 6
1.1.3 Qua trinh hinh thanh va phét trién quy gen cy cao su & Viét Nam........... 7
1.2 Pic diém thuc vat hoc va di truyén cliia CAY €0 SU.........cvveeveeeeeeeeeeeeeeeseene 8
1.2.1 bic diém thuc vat hoc cua cay cao su Hevea brasiliensis...............cccoe.e. 8
1.2.2 Bic diém di truyén cua ciy cao su Hevea brasiliensis............ccocccouun.ne. 10
1.2.3 Pic diém sinh hoc va néng hoc ciia ngudn gen IRRDB’S1 .................... 11
1.3 Pa dang ving phan b va 10di clla CAY CA0 SU......eeververeceeeeeeeressseeeeeenean, 13
1.3.1 Pa dang vé viing phan bd clia CAY CA0 SU.......oveverveeeeeeseeeieeseeeseeeeeeees 13

1.3.2 Pa dang vé loai va bién di di truyén ciia cAy €a0 SU......coceveereererrerrrnnene. 14



viii

1.4 Pa dang ngudn gen cay cao st dUQC SUL tAD.....coveeveeeeeereeeeeeeeeeeeeeneeees 15
1.4.1 Ngudn gen cdy cao su ctia Wickham..........co.co.evevrurcereeereerssesseeseeeesenens 16
1.4.2 Ngudn gen cay cao st IRRDB 81 .......c.cviieiereeieieseeseeeeeeeeeeeseesnnes 17
1.4.3 Ngudn gen cdy cao su dugc suu tap tir bang Rondonia............c.cc.eueeeee. 18
1.4.4 Cac ngudn gen Khac clia CAY CAO SU........cvevevrereerereeseesseesessesesssesenesenes 19

1.5 Hé théng chi thi phan tr va tng dung céc chi thi trong nghién citu chon tao

GIONG CAO SU vrervieeeieceeiee ettt en ettt n st en et 20
1.5.1 Hé thong chi thi phan tir dugc sit dung trén cay €ao SU........coevvvererenene. 20
1.5.2 Ung dung cac chi thi di truyén trong nghién ctru chon tao giéng cao su.25

Chwong 2 VAT LIEU VA PHUONG PHAP NGHIEN CUU........c..cccoovvvrnnee. 33
2.1 NOIT dUNG NGNIEN CUU.....eivieiiieiie e 33
2.2 Thoi gian va dia diém NGNIEN CHU .....c.vvvceeeeeeeeceeeeeee e, 35
2.3 VAL LIEU NGNIEN COU....cuveiieiie ettt 35
2.3.1 Chi thl SSRS.uuiiiiiiiiiiii i 35
2.3.2 Hoéa chat va thiét bi sit dung trong nghin clu..........cccoveevveeverrresrreerennnn, 37
2.3.3 Vat 1iéu gi6ng NghiN ClU........o.ovvveeeeeereeeereseeseeeeseseeseesessssses e eenesnens 37
2.4 Phuong Phap NGNIEN CUU .....c.voviiieececeeseeee e 41
2.4.1 Phuong phap thu thap mau 14 va ly trich DNA .......ccccoooeevvieericeene, 41
2.4.2 Phan tng PCR v¢i chi thi SSRs cho cic mau giéng cao su .........c.......... 43
2.4.3 Phuong phap phan tich S8 H&U........ccovveerevieeeeeeesceeee e, 44
2.4.3.1 Phén tich cac thong s6 di truyén quan thé ...........ccceeeeeeverereereereeerennen, 44

2.4.3.2 Xac dinh quan hé di truyén giita cic mau gidng dya vao chi thi SSRs.44

2.4.3.3 Phan tich cau trac di truyén cta cac mau giong cao su c6 ngudn goc tu

bang Rondonia (Brazil) .........cccooveiie i 45

2.4.3.4 Phuong phéap thu thap va phan tich s liéu sinh trudng va ning suit

11010 B PR PP 46
Chuong 3 KET QUA VA THAO LUAN .......ccooooviiiiieeececeeeee e, 49
3.1 Kiém tra chit lwvong mau DNA duogc sir dung trong nghién ciu ................ 49

3.1.1 Chét luong mau DNA duoc ly trich tir 14 cao su tai Viét Nam ............... 49



3.1.2 Chét lvong san pham PCR cua cac miu giéng cao su duge khuéch dai bang
Chi thl SSRS ... 50
3.2 Panh gia kha ning tao bang da hinh cua céac chi thi SSRs va da dang di truyén
CUIA CAC NGUON ZEN CAY CAO SU vrrvrrerrerrerssrssrsresssessssessessenssssesssssessessnsnsssanes 54

3.2.1 Kha ning tao bing da hinh cta 15 chi thi SSRs dua trén mau gidng cao

3.2.2 Pa dang di truyén ciia cac nhom gidng cao su tir cac tiéu ving suu tip dua
Va0 15 Chi thi SSRS ..veiuiiiiiiiiiesiec e 60
3.3 Xac dinh mdi quan hé di truyén giita cac mau gidng va giita cac nhom gidng
€a0 SU dua vao chi thi SSRS ... 66

3.3.1 Méi quan hé di truyén gitra cic miu gidng cao su dua vao 15 chi thi

3.4 Phan tich cau trac di truyén ciia cac mau gidng cao su ¢6 ngudn goc tir bang
Rondonia (Brazil) dang bao tdn ¢ Viét Nam ..........ccc.cevevveeeeeneiesenesnnnnn, 88
3.5 Mdi quan hé giita cac mau gidng cao su tiém ning vé sinh trudng va ning
sudt ma trong mdi nhom gidng dugc suu tap tir bang Rondonia (Brazil) ...99
3.5.1 Pic diém sinh trudong va ning suat mil cia cic mau giong cao su cd nguon
gbe tir bang RONAONIA (BFAZil)...........coveeveeeveeieeseeeeseeeesesesss e 99
3.5.2 Mbi quan hé giira cac miu gidng cao su tiém ning vé sinh trudng va ning

suat mu trong mdi nhom gidng duoc suu tap tir bang Rondonia (Brazil) .112

KET LUAN VA DE NGHI ....c...oooooiiiiiieeeeeeeeeeeeseees e 124
L KEE TUAN ...ttt sttt 124
P 0 T V=1 | FO OO 125
DANH MUC CAC CONG TRINH PA CONG BO.........c..cocooovvivrirsersrn, 126
TAI LIEU THAM KHAO .........coooioiiiisieeeeeeeees et 127

1.3 8 L0 1 OO 139



AFLP

AMOVA
ANRPC

CIRAD

CNRA

CTAB
DAF
DNA
IRRDB

MRB
NCBI

PCA

PCR

RAPD

RFLP

RRIM

DANH SACH CAC CHU VIET TAT

: Amplified fragment length polymorphism (da hinh chiéu dai doan

khuéch dai).

. Analysis of molecular variance (phan tich phuong sai phan ttr).

. Association of Natural Rubber Producing Countries (Hiép hoi cac

nudc San xuat Cao su Thién nhién).

. Centre de cooperation internationale en recherche Agronomique

pour le Development (Trung tdm hop tac qubc té Nghién ciru Phat

trién Nong nghiép Phap).

. Centre National de la Recherche Agronomique Cote d’Ivoire

(Trung tim Nghién ctru Nong nghiép Bo Bién Nga).

. Cetyl trimetyl ammonium bromide.

DNA amplification fingerprinting (Iy diu bang nhan ban DNA)

Deoxyribonucleic acid.

. International Rubber Research and Development Board (Hié€p hoi

Nghién ctru va Phat trién Cao su qudc té).

: Malaysian Rubber Board (Tong cuc Cao su Malaysia).

National center for biotechnology information (Trung tam thong tin

cong nghé sinh hoc qudc gia - Hoa Ky)

. Principal component analysis (Phén tich thanh phan chinh).
. Polymerase chain reaction (phan tmg chudi polymerase).

. Randomly amplified polymorphic DNA (DNA da hinh khuéch dai

ngau nhién).

© Restriction fragment length polymorphism (da hinh chiéu dai doan

cit gi6i han).

: Rubber Research Institute of Malaysia (Vién Nghién ctru Cao su

Malaysia).



RRII

RRIT

RRIV

SGLK
SN
SNP
SSR
STMS

Xi

: Rubber Research Institute of India (Vién Nghién ctru Cao su An

Do)

Rubber Research Institute of Thailand (Vién Nghién ctru Cao su
Thai Lan).

Rubber Research Institute of Vietnam (Vién Nghién ctru Cao su Viét
Nam).

© Thi nghiém danh gia ngudn gen (Arboretum, SG) tai Lai Khé.
. Source-bush garden (vuon nhan luu trit).

. Single Nucleotide Polymorphism (da hinh nucleotide don)

. Simple sequence repeat (chudi lip lai don gian).

: Sequence-Tagged microsatellite site (vi tri chudi tiéu vé tinh danh

dau).



Xil

DANH SACH CAC BANG

Bang Trang
Bang 2.1 Pic diém cta 15 chi thi SSRs duoc sir dung dé phan tich di truyén cho cac
MAU i6Ng €a0 SU troNg NZNIEN CUU ....vveveveceeeereeseee e 36
Bang 2.2 S6 luong miu ciia mdi nhom gidng c6 ngudn gde tir cac tiéu ving suu tap
va cac Trung tAm bAo tON qUT ZeN CAY CAO SU...vrrrrrerrerrreereerreeseeressesensnenens 38
Bang 2.3 S6 luong miu ctia mdi nhom giéng co ngudn gdc tir cac tiéu ving suu tap
va cac Trung tim bao ton qUF Zen CAY CA0 SU......o.everreererreerseseerssnsereesnnens 39
Bang 2.4 S6 lugng mau ctia mdi nhém gidng cao su co6 ngudn goc tir bang Rondonia
(Brazil) dang bao t0n & Vit Nam.........cccoeveveevierresiiresiesseseeeseessssenesseeas 40
Bang 2.5 S6 luong mau ciia mdi nhoém gidng cao su co ngudn gdc tir bang Rondonia
(Brazil) dugc danh gia vé sinh trudng va ning SUAt MU .........ccevvvrvrvreenenn. 41
Bang 2.6 S6 lugng mau giéng clia ngudn gen tir bang Rondonia duoc danh gia trén
cac thi nghiém tai Lai Khe ..........cccooiiiiiii e a7
Bang 2.7 Bang tom tit két qua phan tich A2 ........cc.ccovvveveverereeeeeeeeeeeesee s 48
Bang 3.1 Do tinh sach va néng do cua 1.094 mau DNA dugc xac dinh béng may do
quang pho Nanophotometer® P330 ...........ccoveveverrvriiriieesseesssssessessessenenes 50
Bang 3.2 S6 luong va ty 16 mau thu dugc caa 15 chi thi SSRs bang phan tng PCR tir
1.127 MAU ZIONE CAO SUn.vrvrrvererereesreeessesseressssssessessssesssssesensssessssessessssssansesanes 52

Bang 3.3 S6 luong va ty 18 mau thu duoc cua 18 nhom gidng cao su tir phan tmg PCR

VO1 15 chi thi SSRS ..o 53
Bang 3.4 Pa hinh ctia 15 chi thi SSRs dya trén 1.127 mAu tir 18 nhom gdng cao su
........................................................................................................................ 55

Bang 3.5 Da hinh cta 15 chi thi SSRs dua trén 951 mAu tir 14 nhom gdng duge suu
tap tai bang Rondonia..........ccceoiiiiiiiiiiii e 57
Bang 3.6 Pa dang di truyén cua 18 nhom gibéng cao su tir cac ngudn gen khac nhau

dua vao 15 chi thi SSRS ... 62



Xiii

Bang 3.7 Da dang di truyén ctia 14 nhém gidéng cao su duoc suu tap tir bang Rondonia
cua Brazil dua vao 15 chithi SSRS....cccciiiiiiiiii e 63
Bang 3.8 S6 luong va ty 16 mau cao nhat cua cac nhom giéng thudc vé mdi cum di
truyén trén cay pha hé trong tong s6 1.127 mAu giONg .........ocevvevrrereererrenn. 69
Bang 3.9 Mbi quan hé giita cac cum di truyén dugc phan chia trén cdy pha hé trong
tOng 86 1.127 MAU ZIONE CAO SU...vuvrveeeeeeeeeeeeee e 70
Bang 3.10 Su twong dong di truyén theo ty 18 dugc phan tich tir cay pha hé va kich
thudc cac doan khuéch dai tir 15 chi thi SSRs gitra 85 cap mau gidng......... 72
Bang 3.11 Su twong dong di truyén theo ty 1& duoc phan tich tir cay pha hé va kich
thudc cac doan khuéch dai tir 15 chi thi SSRs gitta 10 bo ba mau giéng ...... 75
Bang 3.12 Su twong dong di truyén theo ty 1é duoc phan tich tir cay pha hé va kich

thude cac doan khuéch dai tir 15 chi thi SSRs gitra 10 cidp mau c6 clng tén

Bang 3.13 S6 luong va ty 16 mau cao nht cta cac nhom gidng thudc vé mdi cum di
truyén trén cay pha hé trong tong s6 1.022 AU GIONZ ......c.vveervrrrrrrreerenn. 79
Bang 3.14 Mbi quan hé giita cac cum di truyén duoc phén chia trén cdy pha hé trong
tong 56 1.022 MAU ZIONE CAO SU...vvvvevereererceererieiesesesresieseeses s esessesseseesneas 80
Bang 3.15 M6i quan hé di truyén giira 18 nhém gidng cao su tir cac tiéu ving suu tap
khac nhau trong tong s6 1.022 MAU ZIONE .......evveeveeerrerireeresereereseesneennes 85
Bang 3.16 S6 miu cua cac nhom giong dugc phan chia theo cum di truyén voi gia tri
cum di truyén t6i wu K =2 (CAP 0 1)..eveeveeeereeeereeeereeeeeeeesessssees s 94
Bang 3.17 S6 mau ciia nhom gidéng RO/A/7 dugc phan chia theo cac cum di truyén
v6i gid tri cum di truyén t6i wu K = 2 (CAp d0 2) ovvveeveeeceeeeeeeee e, 95
Biang 3.18 S6 miu cila cac nhom gidng duoc phan chia theo cum di truyén voi gia tri
cum di truyén t6i wu K = 2 (CAP 0 2)..vvvvereeeerereereerereeeeeeseesssssesies s 96
Biang 3.19 S6 miu cua cic nhom gidng tir tiéu ving Costa Marques dugc phan chia
theo cum di truyén véi gia tri cum di truyén t6i wu K = 3 (cap do 3)............ 97
Bang 3.20 S6 mau cua nhom gidng RO/IP/3 vd RO/OP/4 dugc phén chia theo cum

di truyén véi gia tri cum di truyén t6i wu K = 2 (cap d0 3)..vvovveveeiererien, 97



Xiv

Bang 3.21 Kiém tra qui luat phan bd bang tric nghiém (A?) vé sinh trudng cla cac

mau giong cao su ¢ tudi 15 c6 nguodn goc tir bang Rondonia trén cac thi nghiém

Bang 3.22 Nhiing mau gidng c6 sinh truong khoe nhét ¢ tudi 15 trén cac thi nghiém
theo ty 1€ ChON 10C 5% ..uviiuiiiieii e 103
Bang 3.23 Kiém tra qui ludt phan bd bang tric nghiém (A?) vé ning sudt mu cua cic
mau gidng cao su ¢6 ngudn gdc tir bang Rondonia trén cac thi nghiém......106
Bang 3.24 Nhitng mau giong c6 ning sudt mu trung binh 4 ndm dat cao nhat trén cac
thi nghiém theo ty 1€ chon 10C 5%0....ccovivviiiiiii e, 108
Bang 3.25 S6 lugng miu cua cac nhom giéng cao su co sinh truong khoe nhat & tudi
15 theo ty 1€ chon 10 5% VA 10%0...cciviiiiiiiiecicsie e 113
Bang 3.26 M6i quan hé di truyén giira cic cum di truyén dugc phan chia trén ciy pha
hé trong tong s6 821 mau gidng theo sinh tUONG..........ccovevvvvrvrrreerrerernenan, 116
Bang 3.27 S6 luong va ty 16 miu cao nhat ctia cac nhoém giéng trén moi cum di truyén
tir cAy pha hé trong tong s6 821 MAU GIONG .....cvvvveeeveeereeeeeeereeeree s, 117
Bang 3.28 S6 luong miu cia cac nhom gidng cao su cd ning sudt ma trung binh 4
nam tot nhat theo ty 18 chon 10¢ 5% VA 10%....c.cvvvveeveereeeeersreessessesesnennan, 118
Bang 3.29 Méi quan hé di truyén giira cic cum di truyén dugc phan chia trén ciy pha
hé trong tong s6 616 mAu gidng theo nANg SUAt MU.........cevvvrverrrrerrersnennnn, 122
Bang 3.30 SO lugng va ty 16 mau cao nhat ctia cac nhoém giéng trén mdi cum di truyén

tir cAy pha hé trong tong s6 616 MAU GIONG .......cvvvvveevreereeeeeeeeeee e, 123



XV

DANH SACH CAC HINH

Hinh Trang
Hinh 1.1 Ving phan bd ty nhién clia CAY CA0 SU......veveeveerererrreeseereesesssessesseneenens 14

Hinh 1.2 Cac ving dia Iy mau giéng cao su dugc suu tdp vao nam 1981 tai cac bang

CUA BrazZil......cvviiiii i 18
Hinh 1.3 Phan nhom di truyén cho cic ngudn gen ciy cao su H. brasiliensis......... 28
Hinh 2.1 So d6 tém tat cac noi dung va sé luong mau gidng nghién cau ............... 34
Hinh 2.2 Giai doan phat trién 14 cao su va vi tri iy mau 1a dé ly trich DNA .......... 42

Hinh 2.3 San pham PCR cua 4 mau giéng tir chi thi A2387 duoc dién di mao quan
bang may doc trinh ty ABI 3500 va duoc phan tich trén phin mém
(C1 0oV oo o L= PP UPR PR 43
Hinh 3.1 San pham PCR cua miu giéng PB 260 véi chi thi A2406 va M574 dugc
dién di mao quan béng may doc trinh ty ABI 3500 co sb lugng va kich thudce
bang da hinh sau khi phan tich trén phan mém GeneMapper ........................ 51
Hinh 3.2 Phan bd cta 1.127 mau gidng theo cac cum di truyén tir cay pha hé duogc
xay dyng bang phan mém DARWIN dua vao 15 chi thi SSRS ........cocevee.e.. 68
Hinh 3.3 Phan bd cta 1.022 mau gidng theo cac cum di truyén tir cay pha hé duogc
xay dyng bang phan mém DARWIN dua vao 15 chi thi SSRS .......cccevenvee. 78
Hinh 3.4 Thanh phan bién luong di truyén dua trén phan tich phuong sai phan tir
(AMOVA) cta hai bd mau gidng: (A) gdm 1.022 mau tir 18 nhom gidng va
(B) gom 951 miu ciia 14 nhém giong tir bang Rondonia (Brazil) ................ 81
Hinh 3.5 Thanh phan bién lwong di truyén dwa trén phan tich phuong sai phan tir
(AMOVA) cia hai b miu giéng: (A) gdm 23 mau tir nhom giong AC va MT;
(B) gom 39 mau tir nhom gidng W va WXA ......c.covvvrvrereeseeersssseesesieeienenes 83
Hinh 3.6 Phan b cua cac nhom gidng theo khoang cach di truyén théng qua phan
tich thanh phan chinh (PCA).........ccoveierverersiessessssiesessesseseesesssssenes s 86



XVi

Hinh 3.7 Phan bb cua 951 miu gidng c6 ngudn gdc tir bang Rondonia (Brazil) trén
hai truc toa do theo phan tich thanh phan chinh (PCA) bang phin mém
DARWIN L.ttt 89

Hinh 3.8 Dién bién s6 cum di truyén (K) véi gia tri K t6i wu theo théng ké AK dic
biét tir phan MEm Structure HArVESLET ........ooveviveeeieeeeeeeeeeeeeeeseseeses e, 91

Hinh 3.9 Minh hoa s6 luong mau ciia mdi nhom gidéng duoc phan chia theo cac cum

di truyén (K) voi ba cap d6 phan cum Bayes bang phan mém STRUCTURE

Hinh 3.10 Phan bd theo tan suét vé sinh trudng clia cac mau giéng cao su & tudi 15

c6 ngudn gbc tir bang Rondonia (Brazil) dugc danh gia trén cac thi nghiém

Hinh 3.11 Phan b theo tan suat vé sinh trudng ciia toan bd 821 mau giéng cao su &
tudi 15 c6 ngudn gdc tir bang Rondonia (Brazil) .........cccocvvververenenrerennennan, 103
Hinh 3.12 Phan bé theo tin suat vé ning suat mu trung binh 4 nim ciia cac mau giéng

¢6 ngudn gbc tir bang Rondonia (Brazil) dugc dénh gia trén cac thi nghiém

Hinh 3.13 Phan bd theo tan suat vé ning sudt mu trung binh 4 nim cta 616 miu
gidng cao su c6 ngudn goc tir bang Rondonia (Brazil)........c..coevverevrennen. 108
Hinh 3.14 Phan b cua 821 mau giéng theo cic cum di truyén tir cdy pha hé duogc
xay dyng bang phan mém DARWIN dua vao 15 chi thi SSRS ........cc......... 115
Hinh 3.15 Phan b6 ctia 616 miu giéng theo cac cum di truyén tir cdy pha hé dugc
xay dyng bang phan mém DARWIN dua vao 15 chi thi SSRS ........cc......... 121



MO DAU

1. Tinh cép thiét ciia d@ tai

Cay cao su c6 ngudn gdc tir lru vye rimg Amazon va duoc phan bd ty nhién
trén 1anh thd cta chin Qudc gia Nam My (Wycherley, 1992). Chi Hevea thudc ho
Euphorbiaceae gom 11 loai, cac loai déu 1a nhi boi (2n = 36) va c6 thé giao phan lién
loai (Ong, 1979; Wycherley, 1992). Trong s6 céc loai, Hevea brasiliensis la loai quan
trong nhat cho san xuat va cung cap hon 98% san luong mu cao su (Priyadarshan va
Goncalves, 2003). San lugng mu cao su trén thé gidi da ting gap 2,3 lan trong vong
hai thap ky gan day, tir 5,8 triéu tin vao ndm 1994 1én dén 13,5 triéu tdn vao nim
2016 (Tran Thi Thay Hoa va ctv, 2018). San luong mu gia ting nhanh chong 1a do
tang dién tich va ting ning suat, trong d6 giéng van 13 yéu t6 chinh. Hién nay, Viét
Nam d3 tr¢ thanh mot trong nhimg nude ddn dau vé nang suat va dung thir ba vé san
lrong mu cao su thién nhién (ANRPC, 2018).

Cai tién gidng cao su phu thudc rat 16n vao su da dang di truyén va nhirng tinh
trang hiru ich c6 trong cac bd suu tap quy gen (Santanna va ctv, 2021). Tuy nhién,
Cc4c quan thé cao su ty nhién dang suy giam va mat dan tinh da dang di truyén do moi
truong sdng ngay cang bi thu hep; do d6, bao ton va phat trién quy gen v6i da dang
di truyén t6i da nham dam bao cho sy tién bo clia cac chuong trinh cai tién gidng (Le
Guen va ctv, 2009). Co so di truyén ban dau dé chon tao giéng chi véi s6 lugng mau
rat han ché tir 22 cay dugc Wickham suu tap tai Brazil nam 1876 (Webster va
Baulkwill, 1989), nhung chua qua 10 thé hé tir t6 tién hoang dai & rimg Amazon
(Souza va ctv, 2015). O cac nudc trong cao su, chon tao gidng chu yéu tap trung trén
nhirg dong ning suit mu cao, sinh trudng khoe va chu ky tuyén chon giong di dugc
rt ngan (Priyadarshan, 2017); hon nita, ngudn gidng trong hién nay dang c6 nguy co
thoai hoa vi cac chuong trinh lai tao déu sir dung bd me ning suat mi cao va trai qua

nhiéu thé hé trén cung nguodn gen da lam cho giong mai khoé céi thién dugce nang suat



mu va thich nghi kém vé1 méi truong (Lopes va Marques, 2015; Priyadarshan, 2016).
Tir d6, viéc mo rong cac ngudn gen mai 14 rat can thiét cho cong tac cai tién gidng.
Dé phuc vu cho myc tiéu chon tao giéng, nhiéu ngudn gen tir rimg Amazon da
dua vao chau A va chau Phi trong sudt thé ky XX; ndi bat nhit 1a bo swu tip qui gen
do Hiép hoi Nghién ciru va Phat trién Cao su quéc té (IRRDB) thuc hién vao nim
1981, nhitng miu gidéng duoc thu thip & trung tim ngudn gdc cuia cay cao su tai Brazil
gdm cac bang Acre, Mato Grosso va Rondonia (Onokpise, 2004). Gia trj vé mit nong
hoc, nhitng mau giéng cta nguén gen IRRDB’81 déu c¢6 ning suat mi thap va sinh
truong khoe; bén canh d6, dong lai gitta ngudn gen Wickham va Amazon van chua
cai thién nhiéu vé nang suat mi, nhung sinh truéng co bién thién rat 1én va nhiéu co
hoi dé lya chon cac dong lai (Priyadarshan, 2017). Panh gi di truyén dua vao chi thi
phan tir dong vai trd quan trong cho cong tac chon tao giéng va c6 do chinh xac cao
hon so véi kiéu hinh (Oktavia va ctv, 2017). Pa dang di truyén cua cic quy gen cdy
cao su ting budc da dugc danh gia bang cac chi thi nhu RFLP, RAPD va SSRs (Besse
va ctv, 1994; Lai Van Lam va ctv, 2009; Souza va ctv, 2015). Pac diém chung cua
nghién ctru vé da dang di truyén 13 sy phan chia cdc ngudn gen thanh timg cum di
truyén riéng biét twong tng theo cac vung dia 1y da suu tap va cudi cung 1a mdi quan
hé di truyén v6i ngudn gen Wickham (Le Guen va ctv, 2009; Souza va ctv, 2015).
Nhén thdy tam quan trong ciia quy gen trong cong tac cai tién giéng cao su,
Viét Nam da nhap hon 3.000 miu giéng tir nguoén gen IRRDB’81; hau hét mau giong
da dugc danh gia dic tinh nong hoc, nhiéu mau giéng ndi troi duge dua vao tréng cao
su gb - mu va tao ra nhiéu thé hé lai méi tién bd hon (Vii Van Truong va ctv, 2021).
Tuy nhién, s6 luong miu gidng duoc danh gia vé di truyén con rat han ché (Lai Van
Lam va ctv, 2009; 2012). Do su can thiét nghién ctru di truyén & mirc d6 phan tir trén
bd suu tip qui gen cdy cao su ¢ Viét Nam nham danh gia sy da dang, mdi quan hé di
truyén giira cac ngudn gen va tiém ning clia cac mau gidng dé sir dung hiéu qua va
bén viing. Vi vay, dé tai “Pa dang di truyén cua quan thé cy cao su Rondonia (Hevea

brasiliensis Muell. Arg.) duoc bao ton tai Viét Nam” d3 duoc thuc hién.



2. Muc tiéu nghién ctru
2.1 Muc tiéu téng quat

Dénh gia di truyén ¢ mirc d6 phan tir mot phan ciia bo suu tp qui gen ciy cao
su & Viét Nam nham xéac dinh sy da dang, méi quan hé di truyén giita cac ngudn gen
va tiém ning cta cic mau giéng co ngudn gdc tir bang Rondonia (Brazil) dé sir dung
hiéu qua va bén viing trong dai han.

2.2 Muc tiéu cu thé

Xéc dinh duge muc do da dang di truyén cia cic ngudn gen Cay cao Su co
ngudn gdc tir bang Rondonia (Brazil) dang bao ton ¢ Viét Nam.

Xac dinh dugc méi quan hé di truyén gitta cic mau gidng va gitta cic nhom
gidng cao su ¢6 ngudn gdc tlr cac tiéu ving thudc bang Rondonia cuia Brazil.

Xac dinh céu tric di truyén ctia cac mau gidng cao su duoc suu tap tir cac tiéu
viing thudc bang Rondonia (Brazil) dang bao ton & Viét Nam.

Xac dinh méi quan hé gitra cAc mau giéng tiém ning vé sinh truéng va ning
suat mu c6 trong mdi nhoém gidng tir cac tieu ving thuoc bang Rondonia cua Brazil.
3. Poi twong va pham vi nghién ciru
3.1 Péi twgng nghién ciru

Nghién ctu di truyén cho toan bo mau giéng cao su ¢d ngudn goc tir bang
Rondonia (Brazil); trong d6, 1.042 miu gidng thudc bo swu tap quy gen IRRDB’81.
Tat ca cac mau gidng cia bo suu tap quy gen cdy cao su Viét Nam duoc bao ton dudi
dang vuon nhan chdi ghép (ex-situ germplasm) tai Vién Nghién ciru Cao su Viét Nam
va da dugc danh gia dac tinh néng hoc trén cac thi nghiém & dang quy mo nho tai Lai
Khé (Lai Hung - Bau Bang - Binh Duong).

3.2 Pham vi nghién céu

Céc thong s6 di truyén quan thé dugc xac dinh dya vao 15 chi thi SSRs dé

danh gia vé muc do da dang, mbi quan hé di truyén giita cic ngudn gen cao su tir

bang Rondonia (Brazil). Panh gia tiém ning vé sinh truong va ning sut mu ciia cac



mau gidng cao su; mdi lién hé giira tinh trang nong hoc véi di truyén cua cac miu
gidng tiém ning c6 ngudn gdc tir C4cC tiéu ving thudc bang Rondonia (Brazil).

4. Y nghia khoa hoc va thue tién ciia dé tai

4.1 Y nghia khoa hoc

Cung cap nhiing thong tin quan trong vé da dang, mdi quan hé di truyén gitra
cac ngudn gen va tiém ning cia mau gidng trong cic ngudn gen cay cao su dang bao
t6n nham dé cai tién gidng cao su cua Viét Nam.

4.2 Y nghia thuc tién

Xéc dinh mbi quan hé di truyén gitra cac mau gidng dé giam sy tring lip cua
mau gidng dang bao ton trong bd suu tip quy gen cay cao su & Viét Nam.

Khai thac vé sy da dang, méi quan hé di truyén cua cac nguén gen dé tranh
nguy co thodi hoa giéng va tao ra nhitng wu thé lai trong chuong trinh chon tao gidng
cao su cua Viét Nam.

Khai thac hiéu qua nhitng mau giéng cao su tiém ning vé cac tinh trang nong
hoc ¢6 trong cac nhoém gidng dugc suu tip tir cac tiéu ving thudc bang Rondonia
(Brazil) dang bao ton ¢ Viét Nam.

5. Tinh méi ciia dé tai

SSR 1a chi thi phan t hién dai dugc tng dung hiéu qua trong nghién ctru di
truyén trén cdy cao su & Viét Nam; day 13 nghién ctru dau tién vé su da dang va cau
tric di truyén cta toan bd mau giong cao su c6 ngudn goc tir bang Rondonia (Brazil)
dang bao tdn tai Viét Nam.

Thong qua 15 chi thi SSRs da xac dinh duoc mbi quan hé di truyén gan giii
giita cac mau giéng ma kiéu hinh khé c6 thé phat hién trong qua trinh bao ton. Két
qua ctia nghién ctru ciing hitu ich trong viéc dinh huéng va Iya chon cdc nguon gen
m&i cho chuong trinh chon tao giéng véi mirc do da dang cao va khoang cach di

truyén 16n giita cac ngudn gen cb trong bo suu tip quy gen cdy cao su tai Viét Nam.



Chwong 1
TONG QUAN TAI LIEU

1.1 Tém lwge hién trang va qua trinh phat trién ciia cay cao su
1.1.1 Qua trinh phét trién cay cao su trén thé giéi

Cao su thién nhién 1a nguyén liéu déng vai trd quan trong cho nhiéu nganh
cong nghiép va 1a san phadm néng nghiép rat linh hoat v6i hon 50.000 san pham khac
nhau, tir cong nghiép 6 to dén cham séc stru khoe va xay dung (Le Guen va ctv, 2009;
Nair, 2021). Chi Hevea chu yéu tap trung ¢ Brazil va ciing xuit hién & cac Qudc gia
Nam M¥ thudc Iuu vue song Amazon (Wycherley, 1992). Trong s cac loai thudc chi
Hevea, H. brasiliensis 14 loai quan trong nhét cho san xuét kinh doanh; hién nay, cay
cao su dugc trong & hau hét cac nude nhiét déi chau A, chau Phi va Nam M¥; nhung
san lugng mu cao su thién nhién trén thé gidi chu yéu duoc san xuét tir cac nudc
Pong Nam A (Nair, 2021).

Cay cao su dugc biét dén rong rai ¢ cac nudc chiu Au, ké tir sau chuyén tham
hiém chau M§ cta Christopher Columbus nam 1492. Vao thé ky XIX, do nganh cong
nghiép 6 to phat trién nhanh chong da lam ting nhu cau mi cao su, ciing nhu sy thanh
cong trong viéc chuyén cy cao su dén cac nude chau A va da dap ung dugc nhu ciu
nguyén lidu ngay cang ting cho san xuat (Nair, 2021). Nhitng cdy cao su dau tién
duoc dua vao chau A nam 1876 tir bo suu tap cua Wickham tai Brazil; nam 1883, tir
Sri Lanka va Malaysia dd cung cdp giong cho nhiéu nuéc trong cao su chau A va
chau Phi (Webster va Baulkwill, 1989). Sau nam 1889, cay cao su ¢ chau A bat dau
thu hoach mu va giit vi tri chu dao cho dén nay.

Nhirng tién bo vé giong cao su timg budc da dua nang suat ma ting dan tir 469
kg/ha/nam véi nhitng giéng chua dwoc chon tao ¢ nhitng nhitng ndm 1920 1én 1.600

kg/ha/nim vao nhitg nim 1950 va tiém ning da tang 1én dén 2.500 kg/ha/nim vao



nhirng nim 1990 véi cac gidng méi duge chon tao tir nhidu nude khac nhau nhu An
bo, Bo Bién Nga, Brazil, Malaysia, Nigeria, Sri Lanka, Thai Lan, Trung Quéc va
Viét Nam. Trong subt qua trinh chon tao, nhiéu giéng méi tién bo hon di duoc bd
sung lién tyc va da gop phan 1am ting ning suat mu cao su (Clement-Demange va
ctv, 2000; Priyadarshan, 2017).

Nhitng ndm gan ddy, dién tich cdy cao su di ting 1én nhanh chéng, dén nim
2016 dién tich cao su trén thé gio1 dat khoang 11,6 tri¢u ha, trong d6 cac nudce chau
A chiém khoang 90%, chau Phi 5,1% va chau My 4,7% (Tran Thi Thuy Hoa va ctv,
2018). San lwong mu cao su thién nhién dat khoang 14,1 triéu tin vao nim 2017,
trong d6 6 nudc chau A di chiém 86,6% gom Thai Lan dat 4,4 triéu tan (3,7 triéu ha),
Indonesia dat 3,6 triéu tin (3,7 triéu ha), Viét Nam dat 1,1 tri¢u tAn (0,97 triéu ha),
Trung Qubc dat 0,8 triéu tan (1,2 triéu ha), Malaysia dat 0,74 tri¢u tan (1,1 triéu ha)
va An Do dat 0,7 triéu tan (0,82 triéu ha) (ANRPC, 2018).

1.1.2 Qué trinh phat trién cay cao su ¢ Viét Nam

Cay cao su dugc ghi trong danh muc ¢ vuon thuc vat Sai Gon nam 1878, do
Jean Louis Pierre trong thtr, nhung khong séng (Pang Van Vinh, 1997). Pén nim
1897, c¢6 khoang 2.000 hat giéng cao su dugc nhap vao Viét Nam tir Batavia (Java,
Indonesia); trong sd 1.600 cay sdng sot dd dugc trong thir nghiém tai Binh Duong va
Nha Trang. Sau d6, Yersin da bo sung thém 6.000 hat tir Ceylon (Sri Lanka), dén nim
1914 tai Subi Dau (Nha Trang) c6 khoang 307 ha. Cong ty cao su dau tién duoc thanh
1ap 1a Suzanah (Dau Gidy, Long Khanh, Dong Nai) vao nam 1907. Tir nam 1955, mot
s6 doanh nghiép Viét Nam di trong cao su & mién Nam va sau d6 1a Tay Nguyén.
Pén cubi nam 1960, dién tich cay cao su tai Viét Nam dat 142 ngan ha va san lugng
mu khoang 79,7 ngan tan (Nguyén Thi Hué, 2006).

Trong giai doan 1958 - 1963, cdy cao su da dugc tréng & mot sb tinh Bic
Trung bo va Phu Tho véi ngudn giéng nhap tir Trung Qudc, dién tich dat khoang
6.000 ha va giam dan chi con khoang 4.500 ha vao nim 1975 (Tran Thi Thay Hoa,
1993). Sau nam 1975, dién tich cao su Viét Nam duoc khoi phuc va phat trién manh,

dac bi¢t 1a bong Nam B¢. Giai doan 1980 - 2015, dién tich cdy cao su phat trién manh



nhét, voi tbe do tang trudng khoang 7,4%/nam,; dén nam 2015, dién tich cao su dat
khoang 0,99 triéu ha va c6 dién tich 16n nhat trong s6 nhitng ciy cong nghiép lau
nam. Ttr ndm 2016, dién tich cao su giam dan, chi yéu do ap luc gia giam sdu va
chuyén sang cay tréng khac; dén nam 2017 dién tich cao su ca nude dat 0,97 triéu ha
va san luong mu dat 1,1 tridu tdn voi ning suét binh quan dat 1,7 tin/ha/nam (Tran
Thi Thay Hoa va ctv, 2018). Theo da tang dién tich cung vdi viéc irng dung nhitng
gidng mai va k¥ thuat tién bd, ning sudt mu di tang lién tuc tir 700 kg/ha/nam vao
nhitng nam 1980 1é€n 1.700 kg/ha/nam trong giai doan 2009 - 2017. Hi¢n tai, Viét
Nam tré thanh mét trong nhitng nuéc dan dau vé ning suit & chau A; binh quén san
lwong ting trudng 9,5%/nam trong nhiing thap ky vira qua, tir 0,41 triéu tin nam 1980
1én 1,1 triéu tAn nim 2017, ting 26,6 1an (Tran Thi Thay Hoa va ctv, 2018).
1.1.3 Qua trinh hinh thanh va phat trién quy gen cay cao su & Viét Nam

Cay cao su dugc di nhap vao Viét Nam tir nhitng ndm 1897, do chién tranh
kéo dai da 1am thét thoat hodc pha hily cac cong trinh nghién ctru cii; do d6, quy gen
ciy cao su & Viét Nam chii yéu duoc phuc hoi lai sau chién tranh. V& nguén goc di
truyén, quy gen cdy cao su Viét Nam rat da dang va phong pht dugc bao ton trong
ngan hang gen dong rudng, nhitng mau giong duoc thu thap tir ba Chau luc cia 14
qudc gia trén thé gidi voi khoang cach dia 1y rat xa nhau tir vi tuyén 23°B (Trung
Quéc) dén vi tuyén 15°N (Mato Grosso, Nam M¥). V& méi truong sinh thai, nhom
gidng Acre tir ving Rio Branco (Brazil) ¢6 lugng mua trung binh 1.618 mm/nam véi
5 thang mua khé, trong khi cac gidng tir Trung Quéc c6 kha ning chiu dung nhiing
dot rét ngan tir 0°C - 4°C va duoc trong ¢ ving gid bao 16n. Vé mit phan loai thuc
vat, hau hét 1a mau giéng thudc loai H. brasiliensis va cling c6 nhitng mau gidng tir
cac loai khac nhu loai H. benthamiana, H. pauciflora, H. spruceana, H. camporum
va mot s6 dong lai lién loai (Lai Van Lam va ctv, 2001).

Quy gen cay cao su cua Viét Nam dugc hinh thanh va xay dung, bat dau véi
ngudn gen 1a nhitng mau gidng cii trong nude, sau d6 thong qua cac chuong trinh hop
tac qudc té da bo sung lién tuc ngudn gen mai, dic biét duoc bd sung ngudn gen tir

ving nguyén quan thudc luu vuc song Amazon do Hiép hoi Nghién ctru va Phat trién



Cao su Qudc té (IRRDB) suu tip vao nim 1981 nham dam bao cho su tién bo cua
cac chuong trinh cai tién gidng cao su cta Viét Nam trong twong lai.

Trude 1975, Nguoi Phap da thiét 1ap cac vuon luu trit giéng cao su véi mot s6
loai thudc chi Hevea va nhimg giéng cii nhap noi hodc lai tao. Tir ndm 1977, Vién
Nghién ctru Cao su Viét Nam d3 bit dau swu tap nhitng gidng con sot lai trén cac thi
nghiém gidng ctia ngudi Phap véi khoang 125 miu gibng VQ (Van Hién Quan Loi);
tuy nhién, viéc suu tap va luu giit giong di dimg lai vi ngudn di truyén han hep, giéng
qua cil va gia tri thap. Nam 1977 - 1978, dot nhap gidng cao su dau tién 13 cac dong
vo tinh (DVT) thudc ngudn gen ctia Wickham tir Malaysia va Sri Lanka, da hinh
thanh nén moéng cho viéc xay dung quy gen va cai tién gidng cao su & Viét Nam;
nhiing gidng ctia Malaysia va Sri Lanka nhanh chéng duoc khao nghiém, dua vao san
xudt va lai tao giéng méi. Giai doan 1983 - 1990, nhiing dot nhap giéng quan trong
v6i hang ngan mau giéng tir ving nguyén quan thudc luu vic song Amazon, nhung
chu yéu 13 bd suu tip quy gen IRRDB’81 duoc nhap tir Malaysia va B Bién Nga, tir
d6é quy gen cdy cao su cia Viét Nam chinh thuc dugc thanh 1dp; sau nam 1990 chi
con nhing dot nhap ndi rdi rac voi sd luong khong déng ké thong qua chuong trinh
hop tac song phuong gitra cac nudc (Lai Van Lam va ctv, 2001). Hién tai, Viét Nam
dang bao ton hon 3.500 mau gidng, trong d6 ngudn gen Amazon hoang dai chiém
84% va cac miu gidng dugc luu gilt & dang vudn nhan chdi ghép (ex-situ germplasm)
tai Vién Nghién ctru Cao su Viét Nam (Lai Hung, Bau Bang, Binh Duong); bo suu
tap quy gen cay cao su cua Vi¢t Nam da va dang phat huy tinh hi¢u qua trong chuong
trinh cai tién gidng va trong san xuat kinh doanh (Vii Van Truong va ctv, 2021).

1.2 Pic diém thuc vat hoc va di truyén cia cay cao su
1.2.1 Pic diém thuc vat hoc cia cay cao su Hevea brasiliensis

V& mat phan loai, tit ca cac loai thudc chi Hevea déu 1a dang than gb, 14 kép
v6i ba 1a chét dic trung, hoa don tinh dong chu ¢6 nim canh va mot bau nhuy c6 ba
nodn dién hinh véi sd lugng hoa cai it va 16n hon hoa duc, qua tu khai va c6 van trén
mit lung (Schultes, 1990). Trong s cac loai, H. brasiliensis 13 loai c6 phan b6 rong

nhat trong luu vuc song Amazon va c6 gia tri nhat dé san xuat cao su thuong mai.



H. brasiliensis thudc dang than gd, than chinh thang, trong ty nhién c6 thé cao
trén 40 m va song trén 100 nam; 14 cao su thudc dang 14 kép c6 ba 14 chét, moc cach
hinh xoén dc va tip trung thanh tirng tang 14 theo chu ky sinh trudng cua ciy gom ba
giai doan: giai doan phat trién chiéu dai choi than, giai doan nghi va giai doan phat
trién 14; mot chu ky phat trién tang 14 kéo dai khoang 40 - 60 ngay, hién tuong quang
hop & 14 chi bat dau khi 14 duge mot tudn tudi va ting dan dén muc toi da khi 13 dat
25 - 30 ngay tudi, sau d6 giam xudng va 6n dinh & muc 0,40 mg CO2/m?/s vao 50
ngay tudi. Hoa don tinh déng chu, hoa cai c¢6 sb lwong it va 16n hon hoa dyc, c6 nhi
chin trudce vi vay ty 1€ tu thu rat thép, trong tu nhién thu phén nho gié va con trung
v6i ty 18 dau qua kha thap tir 0,3% dén 1,6% va trong diéu kién nhan nhén tao ty 18
dau qua thuong dudi 5% va c6 sy bién dong rat 16n; mia ra hoa sau khi rung 14 qua
dong va cO mot mua ra hoa phu vao khoang thang 8 va 9; phat hoa moc tir nach 1a
nhing 14 dudi ctia cac choi mdi phat sinh sau khi qua dong. Qua tu khai, c6 ba manh
v6 chira ba hat; hat 16n, trung binh tir 3,5 dén 6,0 g/hat, hat hinh triing bung hoi det,
vO hat clrng sang bong mau nau hodc nau xam va co nhiéu van hodc soc mau téi trén
mit lung nhung it hoic khéng c6 & mit bung; qué chin trong khoang 20 - 24 tudn sau
khi thy phan va ty nit vo dé phong thich hat (Webster va Paardekooper, 1989).

Cay cao su H. brasiliensis phat trién manh v&i mot ré coc va nhiéu ré bang, bo
1é chiém khoang 15% sinh khoi kho ctia cy trudng thanh; cay tir 7 dén 8 tudi, ré coc
c6 thé an sau dén 2,4 m va ré bang lan xa hon 9 m; tuy nhién, bo phan ré hat tap trung
& ving tir 0 cm dén 30 cm cua ting dat mit (Webster va Paardekooper, 1989). Cay
cao su sinh trudng nhanh trong khoang 4 nim dau sau d6 cham dan; khi dua vao thu
hoach mu tdc d6 sinh truéng giam. Trong thuc té san xuat, cay cao su thudng dugc
d6n ha sau 20 - 25 ndm cao mu (25 - 32 nam tudi), nén chiéu cao ciy thuong khdng
vuot qua 20 - 25 m. B phén quan trong vé mit san xuit 1a vo cdy; cit ngang than
ciy gom c6 ba phan rd rét, trong cung la gd ké dén 1a 16p tuong ting va ngoai cung
12 16p v6. VO cay truong thanh gdm c6 16p voé mém trong cuing, ké dén 14 16p vo cing
gdm nhiéu té bao da va ngoai ciing 13 16p vo ban; trong 16p vo cing c6 cac té bao da,

mach rdy va 6ng mu, chung bi dut quing va khong hoat dong; 16p vé mém chira cac
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bd phan chtrc ning ciia vé gdm 6ng mu, mach rdy, mach libe va nhu mé truc. Ong
mut hinh thanh tir cac té bao do tugng tang mach tao ra va sip thanh cac vong dong
tam theo truc than cdy. Giita cac dng mu trén ciing mot vong co su két ndi tiép tuyén;
nguoc lai gifta cac vong 6ng mu khong c6 sy két ndi; dng mu khong chay doc thang
theo than cay ma c6 goc nghiéng tir 2° - 7° nguoc chiéu kim dong hd (Gomez, 1982).
1.2.2 Pic diém di truyeén cia cdy cao su Hevea brasiliensis

Cay cao su H. brasiliesnsis va cac loai thuc chi Hevea déu 1 nhi bdi ¢6 nhiém
sac thé 2n = 36 va c6 thé giao phan lién loai (Ong, 1979). Trong tu nhién di phat hién
céc dong lai lién loai va ciing nhu nhiéu cong trinh nghién ctru lai lién loai, tuy nhién
cac dong lai lién loai thuong khong c6 gia tri vé mat kinh té (Majid, 1977). Hién
tugng tu bat twong hop gitra cac loai chua dwgce ghi nhian mic du ty dau qua tir giao
phan cao hon so véi tu thu; ngoai ra, hién tuong bat duc duc ciing di ghi nhan, duogc
cho 1a do té bao chat quyét dinh va dugc truyén qua nodn (Saraswathy va ctv, 1988;
Saraswathy va Panikkar, 1989). Cho dén nay, chi tim thay mot s it dong vé tinh 1a
bat dyc duc nhu GT1, Ch 2 va RRII 35 (Saraswathy va Panikkar, 1989).

Nghién ctru vé di truyén sb luong trén cdy cao su xut phat tir ngudn gen cia
Wickham d3 khang dinh céc tinh trang nong hoc nhu ning suat mu, sinh truong va
kha ning tinh khang mot sb bénh 14 déu mang ban chit di truyén da gen, bién thién
céc tinh trang phan 16n do thanh phan bién thién di truyén c6 tinh cong va kha ning
phéi hop chung quan trong hon kha ning phdi hop riéng & cac giai doan phat trién
cua cay (Simmonds, 1989; Goncalves va ctv, 2005a, b; Omokhafe va ctv, 2007). Bén
canh do, xu huéng thu phén chéo kha manh va da anh hudng bat loi dén sy thoai hoa
gidng vé céc tinh trang, trong d6 nang suat mi bi anh hudng nhiéu hon sinh trudng.

Pé mé rong nguén bién dj di truyén, mot sb nghién ctru da chon tao giéng dot
bién (Ong va Subramaniam, 1973; Markose va ctv, 1977) va tao thé da boi cho loai
H. brasiliensis (Zheng va ctv, 1981). Mot thé tam bdi nhéan tao dugc tao ra bﬁng cach
lai gitra thé nhi boi va t& boi (Saraswathyamma va ctv, 1988), cling nhu su xuat hién
ctia thé tam boi va bién thé di truyén lun co trong ty nhién (Markose va ctv, 1981;

Nazeer va Saraswathyamma, 1987).
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1.2.3 Pic diém sinh hec va ndng hoc cia ngudn gen IRRDB’81

V& phan loai, ngudn gen ciy cao su IRRDB’81 chu yéu 1a loai H. brasiliensis
nhung ciing c6 nhitng mau gidng cua loai H. guianensis, H. benthamiana va dong lai
lién loai (Ong va ctv, 1983). Nghién ctru nhitng dic diém vé loai H. brasiliensis, ¢
giai doan cay non nhu chiéu cao cdy, dudng kinh than, ting 14 va khoang cach giira
hai tAng 14 d4 cho thdy cac nhom gidng tir bang Rondonia c6 sy bién thién 16n hon
cac nhom giéng tir bang Acre va Mato Grosso (Omokhafe, 1991). Panh gia vé ning
suat mu, sinh truéng va do day vo da cho thiy nguon gen IRRDB’81 c6 sy bién thién
16n hon nhiéu so véi ngudn gen Wickham; do d6, ngudn gen IRRDB’81 da phan anh
tinh da dang di truyén cao ciia né trong cac bo suu tap quy gen, trong khi nguon gen
Wickham da trai qua qué trinh chon tao theo dinh huéng vé céc tinh trang nong hoc
(Ong va Ramli, 1992; Clement-Demange va ctv, 1998).

Gia tri vé mat nong hoc ctia ngudn gen IRRDB’81 suu tap tir cac ving thudc
luu vue song Amazon duoc danh gia & nhiéu nuéc khac nhau, nhin chung ¢ ning
suat mu rat thap nhung sinh trudng rat khoe; tai Thai Lan, nang sut mu trung binh 4
nam cao chi bang 32,5% so v6i dong vé tinh phd bién 1a RRIM 600 (RRIT, 2002);
tai B Bién Nga, ning suat mu trung binh 3 nim cao cta 379 mau gidng chi bang
25,2% so voi1 dong vo tinh GT 1 (Clement-Demange va ctv, 2002); tai Malaysia, nang
sudt mu trung binh 8 nam cao tir cac nhom gidng trong ngudn gen IRRDB’81 déu
thap hon so vi ddi chitng 1a cac dong xuat phat tir nguon gen ctia Wickham va nguén
gen tir bang Rondonia c6 ning sudt mu cao hon ngudn gen tir bang Acre va Mato
Grosso (Ramli va ctv, 2004); tuong tu, két qua cling dugc ghi nhan tai Indonesia
(Aidi va ctv, 2002); tai Trung Qudc, ning suat mu chi bang 15,1% - 88,7% so véi
dong vo tinh ddi chirmg RRIM 600 (Hu va ctv 2005).

Do loi thé vé sinh truong khoe ciia ngudn gen IRRDB’81, nhiing mau giéng
duoc chon loc rat co gia tri cho muyc tiéu tréng cao su léy g6; tai Malaysia, & tudi 13
da cho thay sinh truéng cua cac nhom gidng tir bang Acre khoe hon ngudn gen tir
bang Rondonia hodc Mato Grosso va nhiéu mau giéng co trit lugng gd dat tir 1,0

m3/cay dén 1,6 m%ciy (Ramli va ctv, 2004); twong tu, Indonesia ciing da ghi nhan
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nhiéu mau gidng & tudi 13 dén 16 co trix lwong gd dat 0,9 m3/cay dén 2,6 m3/cay (Aidi
Va ctv, 2002). Tai An P9, nhom gidng tir bang Acre va Rondonia c6 sinh truong khoe
hon so v6i nhom gidng Mato Grosos va da chon loc duge nhiéu miu gidng c6 sinh
trudng khoe hon so voi dong vo tinh RRII 105 (Varghese va ctv, 2002).

V& kha ning khang mot s6 loai bénh hai chinh ctia ngudn gen IRRDB’81, An
Do di xac nhan nhiéu miu giéng tir ngudén gen IRRDB’81 c6 kha ning khang bénh
phan tring do nAm Oidium hevea va bénh rung 14 do nim C. cassiisola (Varghese va
ctv, 2002); twong tu, Trung Qudc ciing di xac nhan kha ning khang bénh phan trang
clia cac mau gidng trong vudn nhan va trong phong thi nghiém (Huang va ctv, 2002).
Khao sat kha nang khang bénh chay 14 Nam My (SALB) do ndm Mycrocyclus ulei
ctia 298 mau gidng IRRDB’81 tai Guyana - Phap d3 phat hién cac mau gidng cua
ngudn gen tlr bang Mato Grosso c¢6 ty 16 man cam cao, trong khi nhitng mau giéng
clia ngudn gen tir bang Acre va Rondonia c6 kha niang khang bénh chay 14 Nam My
tdt hon (Clement-Demange va ctv, 2002; Le Guen va ctv, 2002).

Vé kha nang chiu dung véi khing hoang phi sinh hoc, Trung Qudc da phat
hién nhiéu mau giéng cua ngudn gen IRRDB’81 chiu rét rat tot ¢ diéu kién mo phong
trong phong thi nghiém va di xac dinh duoc 10 mau giéng c6 kha ning chiu rét tot;
& diéu kién tu nhién cling da phat hién 5 mau giéng c6 kha nang chiu rét véi nhiét do
dudi 12°C kéo dai trong 18 ngay va nhiét do téi thap 1a -0,6°C (Huang va ctv, 2002).
An D9, da phat hién 10 mau giéng ciia ngudn gen IRRDB’81 ¢6 kha ning chiu han
rat tt thong qua kha ning sinh trudng trong mua kho han (Varghese va ctv, 2002);
ngudn gen tir bang Mato Grosso c6 kha ning chiu han tot hon ngudn gen tir bang
Acre va Rondonia va d3 phat hién 4 mau giéng ctia ngudn gen Mato Grosso chiu han
rat tot (Nair va ctv, 2005). Do d6, ngudén gen IRRDB’81 c6 thé chon loc duogc nhing
mau giéng c6 tiém ning chiu dung véi khing hoang phi sinh hoc dé bd sung ngudn
vt lidu cho cac churong trinh chon tao gidng cao su trong twong lai.

Tuong ty nhu nhiéu nudc khac, danh gia trén nguon gen IRRDB’81 ¢ Viét
Nam di cho thiy ning sudt mu c6 su bién thién rat 16n tir 83,2% dén 96%; su bién

thién 1a do ban than ctia cdc miu giong, tac gia da cho ring bién thién 16n va phong
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phu di truyén s& giup mo rong von di truyén va chon loc nhitng mau gidng c6 ning
suit cao dé bd ngudn gen mdi cho cong tic chon tao gidng cao su & Viét Nam (Lai
Vin Lam, 2011). Bén canh d6, ngudén gen IRRDB’81 dugc danh gia trén cac thi
nghiém quy mé nho, ning suat mi trung binh tir 4 nim dén 8 nim cao chi dat khoang
12% dén 34% so voi ngudn gen Wickham va bién thién giita cac mau giéng dao dong
tir 59% dén 76%; trong khi, sinh trudng trung binh & tudi tir 14 dén 17 dat tir 101%
dén 126% so ngudn gen Wickham, nhung bién thién giita cic mau gidng trong quan
thé rat thap chi dao dong trong khoang tir 13% dén 16%; nguon gen IRRDB’81 ciing
d3 phat hién nhiéu mau gidng vuot troi vé nang sudt mu va sinh truong dé dua vao
san xuat va sir dung lam bd me trong cac chuong trinh lai tao giéng méi, dic biét tiém
ning clia cac mau gidng cho muc tiéu trong cao su lay gd véi trir lugng gb & cudi chu
ky kinh doanh dat tir 1 m%cdy dén 2 m%/cay (Vii Van Trudng va ctv, 2010; 2021).
1.3 Pa dang ving phén bd va loai ciia ciy cao su

1.3.1 Pa dang vé ving phan bé cia cay cao su

Chi Hevea c6 phan bd rong trén hé thong luu vie sdng Amazon, tir vi tuyén
15° Nam dén 6° Béc va tir kinh tuyén 46° dén 77° Tay (Compagnon, 1986). Cay cao
su 14 loai ban dia ctia chin Qudc gia Nam M§ gdm Bolivia, Brazil, Colombia, Guiana
(Phap), Guyana, Peru, Surinam va Venezuela. Mic du tat ca cac loai thudc chi Hevea
dugc phan bd rat rong trén nhiéu ving lanh thé khac nhau nhung hau hét déu xuét
hién & Brazil, ngoai trir loai H. microphylla, do d6 Brazil dugc xem la trung tam
ngudn gdc clia cdy cao su; trong sb cac loai, H. guianensis 14 loai thich nghi rong nhat
va cling nhu mot s6 loai chi thich nghi & mot viing cu thé voi yéu cau khi hau va thd
nhudng dac trung nhu H. camporum, H. paludosa va H. rigidifolia (Priyadarshan va
Goncalves, 2003; Priyadarshan, 2016).

H. brasiliensis 1a loai c6 phan b rong nhat, chiém dén 1/2 ving phin bd cia
chi Hevea; ¢ phia Nam luu vuc song Amazon tir cac vung thugc bang Acre, Mato
Grosso, Rondonia va Parana ciia Brazil dén cac ving thudc Bolivia va Peru; ¢ phia
Bic luu vire song Amazon tir phia Tdy cta bang Manaus (Brazil) dén cyc Nam cua

Colombia. Mbi trudng song ty nhién kha da dang tir viing dat thap phia Bac luu vuc
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song Amazon v6i khi hau nhiét doi 4m, lwong mua trung binh trén 2.000 mm/nim,
khong co6 muia kho rd rét, nhiét do trung binh trén 28°C dén ving ddi phia Ty trén
day Andes va phia Nam thudc bang Mato Grosso (Brazil) voi lugng mua trung binh
dudi 1.500 mm/nam va mua kho kéo dai 3 - 5 thang (George, 2000). Ngoai ra, loai
H. brasiliensis ciing xuit hién & ving trung gian c6 mua khé tir 1 - 3 thang va trén
nhiéu loai dit khac nhau. Ving phan bd ti nhién cta chi Hevea va loai H. brasiliensis

duoc minh hoa & Hinh 1.1.
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Ving phén bd chi Hevea
- - - - Vung phan b6 loai H. brasiliensis

Hinh 1.1 Ving phéan bd ty nhién ctia cdy cao su theo George (2000)
1.3.2 Pa dang vé loai va bién di di truyén cia cay cao su
Chi Hevea thudc ho Euphorbiaceae, hién tai c6 11 loai gdbm: H. benthamiana,
H. brasiliensis, H. camargoana, H. camporum, H. guianensis, H. microphylla, H.
nitida, H. paucilora, H. rigidifolia, H. spruceana va H. paludosa (Webster va
Paardekooper, 1989; Schultes, 1990; Wycherley, 1992; Priyadarshan va Goncalves
2003). Cac loai thudc chi Hevea c6 thé duoc coi 1a mot phirc hop loai, do thiéu rao

can nghiém ngat dé tai to hop giita cac loai (Priyadarshan, 2017).
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Tét ca céc loai thude chi Hevea déu c6 nhiém sic thé 2n = 36 1a thé ludng boi
(2n = 2x = 36); nhung H. brasiliensis dugc cho la loai nhi boi kép (2n = 4x = 36) da
6n dinh trong qua trinh chon loc va tuan theo héa trji bdn trong qua trinh giam phan
(Ong, 1979). Nhiéu nghién ctru di chirng minh vé sy khac biét cua hai vi tri (locus)
18S-25S rDNA va mot vi tri 5S tDNA, tir d6 dd cho rang c6 thé ngudn gbc 1a thé di
tr boi vGi viée mét vi tri 5S rDNA trong qua trinh chon loc (Leitch va ctv, 1998). Do
do, c6 kha nang td tién 1a 2n = 18 chua dugc xac dinh, cay cao su van duoc xem la
nhi boi kép (Priyadarshan va Goncalves, 2003). Bén canh do, cac doan lap vi tri 1a
khong thudng xuyén trong bd gen cia cdy cao su, va ching c6 thé di xay ra do nhiing
thay d6i nhiém sic thé sau khi tao thé da boi (Seguin va ctv, 2003); hai hé gen t6 tién
ctia cdy cao su chua biét co thé di bi phan ly rit manh (Priyadarshan va Clement-
Demange, 2004; Priyadarshan va ctv, 2008). Ngoai ra, ciing c6 su hién dién mot dong
cua loai H. guianensis la tam bdi (2n = 54) va mot dong cua loai H. paucilora cé
nhiém sic thé 2n = 18 (Priyadarshan, 2017).
1.4 Pa dang ngudn gen ciy cao su dwoc swu tip

Ciy cao su rat da dang vé ngudn suu tap, ké tir khi nhitng cay cao su trong bo
suu tp ctia Wickham dugce dua dén chau A vao cudi thé ky XIX, nhung co so di
truyén dugc cho 1a han hep. Diéu d6 dd minh ching bang nhiéu dot suu tdp ngudn
gen hoang dai tir rimg Amazon dé hinh thanh cac bo suu tdp quy gen nham phuc vu
cho muc tiéu chon tao giéng & cac nude chau A va chau Phi. Cac bo suu tdp quy gen
chu yéu 14 loai H. brasiliensis va ciing c6 mot s6 loai khac thudc chi Hevea (Clement-
Demange va ctv, 2007). Trong d6, H. brasiliensis 1a loai co ban nhét cho san xuét
kinh doanh va chon tao giéng, nhung su khac biét rat 1on giita quan thé “Wickham”
va “Amazon”. Nhitng mau giéng hoang dai suu tap tir rimg Amazon chua qua qué
trinh chon tao dugc goi chung 14 quan thé “Amazon” va nhirng dong cung xuit phat
tir nguon gen cia Wickham duoc goi 1 quan thé “Wickham”. Quan thé Wickham da
dugc chon tao hon mot thé ky véi nhitng gidng méi co nang xuat mi cao va kha ning
thich nghi rat tot; trong khi quan thé Amazon van dang dugc danh gia, nang suit ma

thap nhung kha ning khang bénh 14 rat tt (Clement-Demange va ctv, 2007).
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1.4.1 Ngudn gen cay cao su cia Wickham

Nhiing cdy cao su dau tién dwa vao chau A c6 ngudn gde tir 70.000 hat gidng
duge Henry Wickham suu tip tai bang Para (Brazil) & ving thuong ngudn song
Amazon (Rio Tapajoz) va dugc dua vé Vuon thuc vat hoang gia Kew (Anh) va thang
6 nam 1876 (Wycherley, 1968; Schultes, 1977; Baulkwill, 1989). Trong sb 2.700 hat
gidng nay mam, 1.911 cay dugc chuyén dén Sri Lankha vao nam 1876, trong d6 90%
ciy séng; va 100 cay khac ciing duoc dwa vao Sri Lanka vao thang 9 nim 1877. Ciing
trong thoi gian nay, Wickham hodc Cross da chuyén 22 cdy tir Anh dén Singapore
vao thang 6 nim 1877 (Baulkwill, 1989). Tir nhing cdy cao su ban dau tai Sri Lanka
d3 pho bién khap noi trén thé gidi, nhung hang triéu ha cao su 6 Pong Nam A dugc
cho c6 ngudn gbc tir rat it nhitng ciy trong bd suu tap cia Wickham (Imle, 1978).

Trén co sé ngudn gen ban dau cia Wickham, vao dau thé ky XX nhiéu dong
cO nang suit cao da duoc chon loc dé dua vao san xuat, st dung lam b6 me cho cac
chuong trinh lai tao da tao ra nhiéu thé hé méi tién bd hon. Cho dén nay, nguén gen
ciia Wickham dang dong vai trd quan trong cho san xuét, cai tién giéng va van con
quan trong trong tuong lai (Lai Van Lam, 2011). Tuy nhién, tir dau thé ky XX, cac
nha chon gidng di cho rang ngudn gen ciia Wickham c6 co s di truyén rat han hep,
vi ngudn vat liéu gidng ban dau 1a rat han ché va chi thu thip ¢ mét vi tri ctia Brazil
(ving Boim, bo Tay song Tapajos), do d6 c6 thé khong thé hién dugc day du vé
ngudn bién di di truyén cia loai H. brasiliensis (Wycherley, 1968; Simmonds, 1989).

Tan (1987) ciing da chi ra vin dé han hep di truyén ctia ngudén gen Wickham,
trudc tién viée sit dung rong rii k¥ thuat nhan giong vo tinh, chi v6i s6 luong nho
dong lai vu ti nhung d vo tinh hoa va nhanh chong thay thé cac dong c6 ning suat
mu thap hon, do d6 da gép phan lam giam da dang di truyén bang cach thai loai hau
hét vat liéu giéng trong qua trinh chon tao. Ngoai ra, su tién bd cla céac giéng duoc
chon tao méi gan ddy xuat phat tir rat it dong bé me ban dau, khoang tir 7 dong vo
tinh (Tan, 1987) dén 16 dong vo tinh (Priyadarshan va Clement—Demange, 2004). Vi
vay, st x6i mon di truyén cuia ngudn gen Wickham 13 do qua trinh lai tao lién tuc gitra

bd me c6 quan hé di truyén gan giii v6i nhau (Tan, 1987). Tan (1987) va Simmonds



17

(1989) ciing chi ra sy x6i mon di truyén cta ngudn gen Wickham 1a sy suy giam kha
nang dap mg vé ning suat mu trong qué trinh chon tao. Wycherley (1969) di cho
rang tat ca cac dong vo tinh tir ngudn gen ciia Wickham déu man cam véi bénh chay
14 Nam M¥ (SALB), diéu nay c6 thé do ngay tir ban dau da thiéu cac gen khang bénh
trong bo suu tip quy gen cia Wickham hodc do x6i mon di truyén qua qué trinh chon
tao giéng trong diéu kién khong c6 bénh SALB & chau A; ngoai ra, cac dong vo tinh
dugc chon tao & Qudc gia ndy thuong thich ing kém véi cac loai bénh 14 pho bién &
Quéc gia khac ma nguyén nhan co ban c6 thé 1a do that thoat gen khang bénh tir viéc
chon tao gidng dinh hudng vé ning suit mi cao trong thoi gian rat dai ¢ diéu kién
khong c6 céc loai bénh 14 tuong ing ¢ nudc so tai.

1.4.2 Nguon gen cdy cao su IRRDB’81

Vao nam 1976, cac nha chon gidng cao su tir cac nudce thanh vién cia Hiép
hoi Nghién ctru va Phat trién Cao su Qudc té (IRRDB) da thong nhat vé van dé vén
di truyén han hep hién hitu cta cdy cao su s& anh hudng bat loi 1au dai cho cong tac
cai tién gidng va su cap thiét can phai thu thap lai ngudn gen hoang dai tir cac ving
nguyén quan mot cach hé thong (Ong, 1982). Pot suu tdp qui gen cy cao su duoc
thuc hién vao ndm 1981 tai cac bang phia Tay ctia Brazil bao gom Acre, Mato Grosso
va Rondonia; ddy 13 trung tAm ngudn gdc va da dang di truyén cua cy cao su (Ong
va ctv, 1983). Vat liéu giong cua dot suu tdp nim 1981 di thu thap duoc khoing
10.000 mau giéng bao gom 64.736 hat giéng, 1.413 m gb ghép tir 194 cay c6 ning
suat mu cao va 1.160 cay con tai 60 dia diém cta 16 tiéu ving (quan) thudc ba bang
cua Brazil (Ong va ctv, 1983).

Toan bd mau giéng cua dot suu tap, 50% duogc gitt lai Brazil, 37,5% dugc
chuyén dén Malaysia (Trung tim quy gen chau A) va 12,5% chuyén dén Bo Bién
Nga (Trung tdim quy gen chau Phi). Sau dé, cac nudc thanh vién ctia IRRDB d4 tiép
nhan nguon gen IRRDB’81 bang gd ghép (dong vo tinh) tir nam 1984, trong d6 co
Viét Nam (Ong va Tan, 1987; Clement-Demange va ctv, 1998; Reghu va ctv, 2004).
Cac ving dia Iy mau gidng cao su dugc suu tap tai cac bang cia Brazil vao nim 1981

dugc minh hoa & Hinh 1.2.
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Hinh 1.2 Céc ving dia 1y mau gidng cao su dugc suu tip vao nim 1981 tai cac

bang cua Brazil theo Goncalves (1982)

1.4.3 Ngudn gen ciy cao su dwoc swu tap tir bang Rondonia

Ngudn gen cdy cao su Rondonia bao gdm nhitng mau gidng dugc suu tap tir
bang Rondonia cta Brazil. Theo Goncalves (1982), cac mau giéng cao su dugc thu
thap tai bang Rondonia ctia Brazil do IRRDB thuc hién vao nim 1981, mau giéng
duogc thu thap trén nhitng cay cao su ty nhién nam rai rac trong rimg Amazon va dugc
nhitng ngudi ban dia cao mu; nhiing cay cao su trén cung mot con dudng trong rung
do mdt ngud1 hodc mot nhdm nguoi cao mu duge xem nhu la mot “ndng trai cao su”,
mic du khong thyc su 1a mot noéng trai nhung mot nhom ciy cao su & gan nhau.
Nhitng miu gidng thu thap trén cling mot ndng trai déu dugc dit véi cing mot tén
gidng, do d6 cac mau gidng co6 ngudn gbc tir bang Rondonia (Brazil) dugc IRRDB
suu tip vao nim 1981 co tén gidng nhu sau: [tén bang]/[tén huyén (quén)]/[tén ndng
trai (vi tri)]/[sd thir tu]; tén gidng cu thé ciia miu RO/PB/1/49, hat gidng sé 49 tir

nong trai co tén la Alto Melgaco (ma hoa 1a 1), t€n quan la Pimenta Bueno (dugc ma
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hoa 1a PB). T4t ca cac miu giéng thu thap tai bang Rondonia déu goi chung 13 ngudn
gen Rondonia, ky hiéu 1a RO. Chi tiét ma hoa miu giéng cao su c6 ngudn goc tir bang
Rondonia theo Phu luc 1.

1.4.4 Cac nguon gen khéc caa cay cao su

Nhiéu dot suu tdp ngudn gen cay cao su hoang dai tir rirmg Amazon va chuyén
dén cac nudc trong cao su, chi yéu 1a loai H. brasiliensis nhung ciing c6 ca cac loai
khac cua chi Hevea. Bén canh d6, Ford va Firestone & My Latinh, ciing nhu nhiéu t6
chtrc nghién ctru khéc tai Brazil da gop phan hinh thanh cic bd suu tip quy gen
"Amazon" va "Wickham x Amazon" gém nhitng dong vo tinh F, FX, MDF, FDR,
IAN va IAC (Clement-Demange va ctv, 2007).

Trai qua hang thé ky, nhiéu ngudn gen ciy cao su tir rimg Amazon duoc dua
vao cac nude chau A va chau Phi, nhung cac b suu tap co s6 lugng mau gidng kha
han ché va chu yéu 1 loai H. brasiliensis (Clement-Demange va ctv, 2007). Tir 1951
- 1952, 1.614 miu gidng cia 5 loai thudc chi Hevea (H. brasiliensis, H. guianensis,
H. benthamiana, H. spruceana va H. paucilora) da dugc dua vao Malaysia. Nam
1966, nhitng hat giéng khac loai H. brasiliensis tir bo suu tip Schultes (Belem, Brazil)
cling duoc chuyén dén Malaysia. Tir 1957 - 1959, 11 dong lai lién loai (H. brasiliensis
x H. benthamiana) va 105 dong lai khac duoc dua vao Sri Lanka; sau d6, nhiéu dong
v tinh tir Sri Lanka duoc chuyén dén Malaysia dé st dung cho lai tao gidng moi
(Tan, 1987). Thong qua sy hop tac gitta CNRA va CIRAD, céc bd suu tdp quy gen
duogc thiét 1ap tai Bo Bién Nga bao gom 40 mau gidng dugc suu tp vao nim 1974 tir
bang Acre va Rondonia, 19 mau giéng ttr b suu tap Firestone ¢ luu vuc song Madre
de Dios thudc Peru (gidng MDF), 24 mau giéng do Trung tim Nghién ctru Embrapa,
Manaus ciia Brazil (giong CNSAM) va 10 mau giéng cuia cac loai thudc chi Hevea.
Bén canh do, mot phﬁn cua cac bd suu tdp Schultes tir viéc gidi ctru hai khu bao ton
& Columbia gom 302 mAu gidng tir ving Calima va 41 miu giéng tlr ving Palmira
cling duoc chuyén dén Bo bién Nga vao nam 1987. Giai doan tir 1945 dén 1982, c6
khoang 10 bd suu tap quy gen dd dugc thuc hién tai Brazil va chuyén dén cac nudc

trong cao su, nhung chu yéu dugc suu tap tir bang Rondonia (Goncalves va ctv, 1983).
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B suu tAp quy gen cdy cao su gan nhat vao nim 1995, Vién Nghién ctru Cao
su Malaysia (RRIM) di t6 chirc suu tdp ngudn gen tir bang Amazonas cua Brazil.
Khoang 50.000 mau giéng hoang dai ctia 8 loai thudc chi Hevea da duoc thu thap va
dang bao ton (ex-situ germplasm) trong rung du trit Rantau Panjang, Batu Arang,
Selangor (Malaysia). Do viéc quan 1y s6 luong ca thé rt 16n trén mot ving rong 16n
nén doi hoi nhitg yéu cau nghiém ngit, cic mau gidng trong bd suwu tip quy gen
1995 1an luot dugc dwa vao danh gia. Trong giai doan dénh gia dau tién, tong sd 5.789
mau gidng hoang dai ctia sau loai thudc chi Hevea (H. brasiliensis, H. spruceana, H.
guainensis, H. nitida, H. benthamiana va H. pauciflora) c6 ngudn gbc tir cac tiéu
vung khac nhau cia Amazonas (Brazil), nguon vt liéu méi ndy s& rat hitu ich dé cai
thién di truyén va dua vao chon tao giéng cao su & Malaysia (Adifaiz va ctv, 2018).

Nhu vy, nhin chung cac ngudn gen ciy cao su dugc suu tip sau Wickham va
trude nhitng nam 1960 gan nhu khong duoc khai thac tét hodc da bi that thoat; trong
khi ngudn gen ctia Wickham d3 tao ra nhitng giéng c6 ning suat mu cao vuot trdi va
van dong mdt vai trd quan trong cho san xuat, trong cai tién gidng.

1.5 Hé thong chi thi phan tir va wng dung cac chi thi trong nghién ciru chen tao
gidng cao su
1.5.1 Hé thong chi thi phan tir dwec sir dung trén cay cao su

Céc chi thi phan tir va k¥ thuat chi thi DNA phat trién da hd tro tich cuc trong
nghién ctru da dang di truyén, phat sinh loai, ddnh dau va xac dinh gen; chon loc
ngudn gen va chon giéng nho chi thi phan tir. P6i v6i ciy cao su, nhiéu chi thi phan
tir da duoc ing dung thanh cong trong viéc nhan dang giéng, kiém tra pha hé cho cac
dong con lai; danh gia da dang va cau trac di truyén. Tuy nhién, cic chi thi phan tir
dugc str dung rong rii nhat & ciy cao su gdom RFLP, RAPD, RFLP va SSRs (Teixeira
da Silva va ctv, 2005) va gan day cac nha nghién ctru d chuyén tir chi thi SSRs sang
phan tich tryc tiép bang da hinh nucleotide don (SNP).

- Chi thi RFLP (Restriction Fragment Length Polymorphism): Ky thuat chi thi
khong stir dung PCR, da hinh DNA duogc xéac dinh b?mg cach lai doan do DNA (DNA

probe) danh dau sau khi cat han ché bang enzyme cat gi¢i han va dugc thim truyén
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|én mang lai bang phuong phap Southern Blot dé tao ra hinh anh cac phan doan DNA.
Hinh anh phan doan DNA dugc tao nén do su thay thé, thém hay bét cac nucleotide
hoac do da hinh nucleotide don. Cac chi thi RFLP ¢6 mtrc da hinh cao, déng troi co
thé phan biét dugc nhitng ca thé di hop tir, ddng hop tir va kha ning 13p lai cao. Mic
du chi thi RFLP rat manh dé nghién ctru da dang di truyén va 1ap ban d6, nhung ky
thuat nay hién khong duoc wa chudng vi ton nhiéu cong stc va can nhidu DNA chét
lugng cao; gia tri chi s6 da hinh thép (0,10) so v&i cac chi thi dua trén PCR nhu RAPD
(0,23), SSR (0,60) va AFLP (6,08) (Low va ctv, 1996).
- Chi thi RAPD (Randomly Amplified Polymorphic DNA): La sy nh&n ban bd gen
DNA bang phan @ng PCR véi cdc moi ngau nhién dé tao ra su da hinh DNA do ti
sap xép hoic mat nucleotide ¢ vi tri bt moi (Williams va ctv, 1990). Mdi str dung
cho k¥ thuat RAPD | c4c méi ngau nhién, thuong 1a 10 nucleotide va nhiét do kéo
dai méi thap (34 - 37°C). Mic di trinh ty moi RAPD 1a ngau nhién nhung phai dat
hai tiéu chi 14 ty 18 GC tdi thiéu 40% (thuong 1a 50 - 80%) va khong c6 trinh ty bazo
dau xudi va nguoc gidong nhau. San pham PCR-RAPD thuong dugc phan tach trén
gel agarose 1,5 - 2%. K§ thuat RAPD khong can théng tin vé hé gen dbi twong nghién
ctru va 0 thé ang dung cho cac loai khac nhau véi cac moi chung. Hon nita, ky thuat
RAPD don gian va d& thuc hién. RAPD c6 han ché 1a san pham PCR khdng 6n dinh
do mbi ngan, nhiét &6 bat moi thap; ngoai ra, k§ thuat nay tao ra cac chi thi troi do d6
khong phan biét dugc céc ca thé di hop tir véi cac ca thé dong hop tir. RADP sir dung
nhiéu trong nghién ciru da dang di truyén giira céc loi thuc vat (Kawa va ctv, 2009;
Khan va ctv, 2010; Nguyen Duc Thanh va Nguyen Hoang Tinh, 2009), trong nghién
ctru dic diém va thay doi di truyén cua gidng (Martin va ctv, 2002), xac dinh loai
(Fouly va ctv, 1996; Rossi va ctv, 2000) va xac dinh con lai (Rokka va ctv, 1994).
K§ thuat PCR véi cac mdi ngau nhién (Arbitarily Primed PCR-AP-PCR) va
ldy dau bang nhan ban DNA (DNA amplification fingerprinting-DAF) 14 hai k¥ thuat
duogc phat trién doc 1ap va la hai dang bién thé cua ki thuat RAPD; d6i voi AP-PCR
chi ding mot moi don c6 d6 dai tir 10 dén 15 nucleotide; ky thuat dugc thuc hién

khac véi PCR binh thuong 1a hai chu ky dau duoc tién hanh & diéu kién khong chit
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ché (nhiét do bat moi thap), sau do ¢ cac chu ky sau duoc tién hanh trong diéu kién
chit ché bang viéc ting nhiét d6 bat moi. Trong truong hop DAF chi s dung mot
mdi ngau nhién ngin hon 10 nucleotide va san pham PCR dugc phan tich bang gel
polyacrylamide. V&i DAF, mdi sir dung ngin nhung ndng d6 mdi cao, phan ing PCR
gom hai chu ky nhiét ma khong phai ba chu ky nhu RAPD. K§ thuit AP-PCR khac
véi RAPD va DAF la phan ting PCR chia thanh ba budc, méi bude c6 do chit ché va
ndng do cua cac thanh phan phan ang khac nhau. Nong d6 méi ¢ nhitng chu ky dau
cao, moi dai 20 nucleotide hoic hon.

- Chi thi AFLP (Amplified Fragment Length Polymorphism): Phan tich AFLP dugc
két hop ca RFLP va PCR bang viéc gan cac chudi nhan biét vao méi hay con goi la
chudi tiép hop (adapter) dé nhan chon loc cac phan doan DNA duoc cat gii han. Cac
cap moi thuong tao dugc tir 50 dén 100 bang trong mot phan tich, sé lugng bang phy
thuoc vao sé nucleotide chon loc trong té hop méi va ki thuat AFLP cho phép lay
diu DNA tir bt ky ngudn goc ndo. Ky thuat AFLP dugc tién hanh theo mét sé budc,
dau tién bo gen DNA duoc cat bang enzyme gisi han cat khong thuong xuyén (EcoRl
hodc Pstl) va cit thuong xuyén (Msel hoic Tagl). Cac phan doan tao ra sau khi cat
gidi han duoc gan véi cac doan két ndi & ca hai dau; cac doan két hop nay duogc thiét
ké dé cho vi tri nhan biét ban dau cua enzyme cat gigi han khdng khdi phuc lai sau
khi gan. Phan (ing PCR chi xay ra khi cac moi ¢6 thé gan véi cac phan doan c6 trinh
tu két ndi cling vai cac cip bazo bo sung va cac nucleotide chon loc. Viéc nhan ban
duoc thuc hién hai lan trong diéu kién chat ché vai cac mdi bo tro va cac doan tiép
hop tir 1 dén 3 nucleotide chon loc ¢ dau 3°. Phan tng PCR lan dau duoc tién hanh
Vi t6 hop mdi chira mot nucleotide chon loc; 1an thir hai (nhan chon loc) duoc tién
hanh véi cac cap mdi co 1 dén 3 nucleotide chon loc. Do mie @6 chon loc cao, cac
mdi khac nhau chi mot nucleotide s& cho cac bo phan doan nhan ban khac nhau; cac
mdi vai 1, 2 va 3 nucleotide chon loc s& giam s phan doan duoc nhan ban tuong tng
la 4, 16 va 64. Sb nucleotide chon loc phi hop thay doi theo kich thudc bo gen cua
loai. Cac phan doan AFLP dugc phan tach bang gel polyacrylamide két hop Véi
nhuém bac (AgNOs) hoic bang may giai trinh tu ty dong.
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Phan tich AFLP kho hon RAPD, nhung hiéu qua hon RFLP. K¥ thuat AFLP

¢6 nhitng vu diém nhu c6 d tin cay va lap lai cao; khong can thdng tin vé trinh ty
DNA cua d6i twong nghién ciu; cho nhiéu théng tin do c6 kha niang phan tich sé
lwgng 16n vi tri da hinh véi mot té hop mdi trén mot gel va cho thay céc vi tri dic thu;
s6 liéu c6 thé luu giir trong co s¢ dir liéu dé so sanh. Bén canh d6, AFLP c6 mot s6
nhugce diém nhu phai qua nhiéu budc phan tich; DNA can phai sach, khéng cé céc
chat &rc ché hoat dong cuia enzyme cat giGi han; tdn nhiéu cong suc va gia thanh cao;
tao ra chi thi troi, khdng phan biét duoc gitra ddng hop tir va di hop ta. AFLP dugc
st dung trong nghién ciru 1ap ban do gen (Becker va ctv, 1995; Nguyen Duc Thanh
va ctv, 2006), da dang di truyén (Fouly va ctv, 1996; Li va ctv, 2008; Nguyen Duc
Thanh va Nguyen Hoang Tinh, 2009; Nguyen Duc Thanh va Henry Nguyen, 2000)
va quan hé giita cac kiéu gen c6 mdi quan hé gan giii (Hill va ctv, 1996; Sharma va
ctv, 1996), nghién cuu cau trac di truyén (Arens va ctv, 1998; Heun va ctv, 1997) va
danh gia di truyén trong quan thé (Travis va ctv, 1996; Winfield va ctv, 1998).
- Chi thi SSRs (Simple Sequence Repeats): K¥ thuat chi thi dya trén cac tiéu vé tinh
(microsatellite) hay chudi lap lai don gian (SSR), thuoc nhdm k§ thuat sir dung céc
cap mdi dic trung dé nhan cac viing bo gen co céc nucleotide lap lai ¢ cac vi tri khac
nhau bao gdm cac ky thuat SSLP, STMS, ISSR va RAMP. Céc chi thi SSRs (Tautz
va Renz, 1984), microsatellite (Litt va Luty, 1989), STR hay SSLP (McDonald va
Potts, 1997) 1a su lap lai cac chudi nucleotide ngan 2 - 6 nucleotide (2 — 6 bp)
(Chambers va MacAvoy, 2000). Chi thi SSRs (SSLP va STMS) tré thanh chi thi phan
tur quan trong cho ca dong vat va thuc vat.

Chi thi SSRs rat da hinh do dot bién tac dong 1&n sé don vi lap lai; sy thay doi
hay da hinh 12 két qua caa sy khac nhau vé d6 dai cac doan Iap lai trong bo gen do
qua trinh trao d6i chéo khéng can hozc giam nucleotide trong qué trinh sao chép. Chi
thi SSRs khdng nhitng phd bién ma con bién dong manh vé sé lugng kiéu lap lai trong
bo gen sinh vat. Sy khéac nhau allele cua SSRs 1a két qua cua sy thay doi s6 luong
don vi l3p lai trong cAu tric tiéu vé tinh (microsatellite); cac chudi lap lai thudng don

gian va cau tao bang 2, 3 hoic 4 nucleotide. K thuat SSRs duoc thuc hién bang phan
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ttng PCR véi mdi SSRs xubi va nguoc; san pham PCR dugc phan tach trén gel
polyacrylamide két hop véi nhuém bac (AgNO3) hoic bang may giai trinh tu. Phat
trién chi thi SSRs tién hanh theo céc budc nhu xay dung thu vién SSRs, xac dinh vi
tri (locus) SSRs, xac dinh viing phu hop dé thiét ké méi, PCR véi cac méi dugc thiét
ké, danh gia va phan tich miu bing va danh gia da hinh cua san pham PCR.

K3 thuat SSRs ¢6 nhitng wu diém hon céc chi thi khac: (i) cho nhiéu allele

trong mot vi tri; (i) phan bd déu trong bo gen; (iii) cho thdng tin cu thé hon so vai di
truyén ty thé theo dong me vi c6 mirc dot bién cao va di truyén ca bé va me; (iv) la
chi thi dng troi; (v) tinh da hinh va dic thu cao; (vi) c¢6 thé Iap lai & cac thi nghiém,
st dung it DNA, ré va dé thuc hién, c6 thé phan tich ban ty dong, khdng st dung
phong xa, c6 thé sir dung cac DNA ¢ (ancient DNA-aDNA). Chi thi SSRs c6 thé
phan biét c4 thé c6 quan hé gan giii. Bén canh do, diém han ché cua chi thi SSRs can
phai doc trinh ty b gen dé dua vao d6 co thé thiét ké cac cap moi dic thi va tdi vu
hoa diéu kién cac moi cho ting loai trudc khi st dung. Hién nay, SSRs 1 chi thi dugc
lya chon cho nhitng nghién ctru di truyén quan thé va dong vat hoang da. O cay cao
su, chi thi SSRs dugc sir dung trong nghién ciru da dang di truyén, nhan dang giéng,
xac dinh pha hé con lai va lap ban do di truyén lién két phan tir.
- Chi thi SNP (Single Nucleotide Polymorphism): Nhitng thay d6i mot nucleotide
trong trinh ty bo gen ciia c4c cé thé trong quan thé dugc goi 1a da hinh nucleotide don
(SNP). Céc vi tri thé hién SNP trong bo gen 1a noi ma ¢ d6 chudi DNA duoc phan
biét boi mot bazo duy nhét khi hai hodc nhiéu cé thé duoc so sanh. Su khéac nhau vé
nucleotide c6 thé dan dén thay doi tinh trang dac biét hay kiéu hinh, hoac c6 thé 1a su
thay ddi trung tinh c6 thé duoc st dung dé danh gia su da dang trong tién hoa. SNP
la dang thay doi trinh ty trong b gen phd bién nhat cho tsi nay.

O thuc vat, chi thi SNP dang duoc thay thé SSRs vai nhiéu tng dung trong di
truyén va chon giéng. SNP ¢6 s6 lugng I6n, 6n dinh, hiéu qua, cho phép tu dong hoa
va ngay cang kinh té hon (Duran va ctv, 2009; Edwards va Batley, 2010). Hon nita,
SNP xay ra ca ¢ cac vung ma hoa va khong mé hoa cua DNA nhén va luc lap. Mac

di SNP ¢6 cac uu viét hon cac chi thi khac, nhung van c6 mot s nhuoc diém nhu sy
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han ché kham pha cac SNP trong cic co thé khdng phai hinh mau do tén kém va khé
khin ctia cc cong nghé dang duoc sir dung dé phat hién SNP.

Maic du chi thi SNP it da hinh hon so véi1 SSRs, nhung hi¢n dién & khép bo
gen cua sinh vat nhan chuan da lam cho SNP c6 gia tri dé xac dinh giéng va chon
gidng nho chi thi phén tir. Sy tién bo cua cong nghé giai trinh bd gen di thun loi hon
trong viéc phat hién SNP & cy cao su, ban dd di truyén lién két dau tién dua trén chi
thi SNP vao nam 2015. Tt do, nhitng ban dd mat d6 cao di duoc xay dung nham x4c
dinh céc chi thi va QTL lién quan dén cic tinh trang quan tdm nhu sinh truéng va
nang suat mi. Mot khi chi phi giai trinh tu bo gen hop 1y hon, cac nha chon gidng
cao su sé& tan dung toi trong viéc chon gidng giéng nho chi thi phan tir dé phét trién
nhiing gidng cao su wu t voi nhiéu tinh trang mong mudn (Pootakham va ctv, 2020).
1.5.2 Ung dung céc chi thi di truyén trong nghién citu chon tao giéng cao su
1.5.2.1 Ung dung trong viéc xac dinh giéng va kiém tra pha h¢

Cay cao su ¢ chu ky kinh té dai, nhitng sai 1am tir khau cay gidng ban dau s&
gay thiét hai kinh té rat 16n cho ca chu ky kinh doanh. Bén canh d6, hé s6 nhan giéng
cao do nhan v tinh, nén sy 14n giéng du 14 rat nho & trong vuon gd ghép s& nhan lén
gap boi khi ghép trong ra ngoai san xuat. Vi vdy, nhan dang va kiém tra do thuan
gidng & giai doan vuron nhan 13 hét sirc can thiét. Phuong phap nhan dang giéng bang
mat thudng d6i khi khong chinh xac do nhiéu nguyén nhan va nhiing giéng c6 biéu
hién hinh thai kh6 phan biét, tinh trang tac dong gitra giéng va moi truong (Leconte
va ctv, 1994). Trong khi, str dung cac chi thi di truyén dé nhan dang giéng cho két
qua chinh xac hon do tinh chat da hinh va khong bi tac dong ciia mdi truong.

Isozyme la chi thi sinh hoa dugc st dung dau tién cho cay cao su dé xac dinh
giong, phan tich da dang di truyén va kiém soat dong con lai nhan tao (Chevallier,
1988; Leconte va ctv, 1994; Paiva va ctv, 1994). CIRAD da don gian hoa k¥ thuat
isozyme bé’mg cach phat trién bo dién di xach tay voi hé théng 13 chi thi isozyme va
da chuyén giao cho cac nudc trong cao su trong d6 c6 Viét Nam (Leconte va ctv,
1994). Chi thi isozyme ciing duoc sir dung dé tinh todn khoang cach phan hoa cao su

phat tan trong diéu kién ty nhién va xac dinh nguén gdc hat gidng. Dé xac dinh sy di
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truyén cua phan hoa, mot mé hinh dwoc xdy dung dd cho thiy phin hoa c6 thé di
chuyén véi khoang cach tir 0 = 3 dén 1 £ 1 km (Yeang va Chevallier, 1999). Tuy
nhién, isozyme c6 nhitng han ché nhu sé luong vi tri (locus), sb allele da hinh thap
va ldy mau 14 phu thudc vao giai doan phat trién cua cay (1a chét) (Kalil Filho va ctv,
1999; Seguin va ctv, 2001; Venkatachalam va ctv, 2002).

Sau d6, nhiéu chi thi phan tir 43 duoc str dung trong viéc nhan dang gidéng bao
gdm RFLP (Besse va ctv, 1993b; Low va ctv, 1996), RAPD (Varghese va ctv, 1997;
Venkatachalam va ctv, 2002), AFLP (Safiah, 2004) va SSRs (Seguin va ctv, 2001;
Lekawipat va ctv, 2003). Besse va ctv (1993b) di ching minh k¥ thuat danh dau
DNA bang cic doan do minisatellite RFLP (RFLP minisatellite probe) manh hon
1sozyme, nhung chi phi cao hon va da nhan dang 73 dong vo tinh Wickham tir 13
doan do lién quan dén enzyme ECORI giéi han; chi thi RFLP ciing dugc sir dung dé
xéc dinh cho dong lai giita cac cip bd me pho bién nhu PR 255 x PR 261; RRIM 901
X RRIM 905; RRIM 937 x RRIM 938 (Low va ctv, 1996). Venkatachalam va ctv
(2002) da danh gia vé mdi quan hé di truyén cta 37 mau giéng cao su bang chi thi
RAPD, két qué cho thiy 69% cac bang dugc quan sat 13 da hinh va da chia cac mau
gidng thanh 7 nhém di truyén; trong dé, gidng RRII 105 (An @) va RRIM 600
(Malaysia) gan nhu giéng nhau, ba giéng ctia Thai Lan thudc vé mot cum di truyén,
nam gidng An Do thuéc mot cum di truyén. Ngoai ra, gitta giong PB 312 va PB 314
¢6 quan hé di truyén giong nhau vi c6 cing to hop lai (RRIM 600 x PB 235), giita
gidng RRII 203 (An Do) va PB 255 (Malaysia) rat gidng nhau v&i chi sé twong dong
13 0,692. Do d0, chi thi RAPD d# phan anh vé su khac biét di truyén va ngudn gbc
clia cac mau gidng. Seguin va ctv (2001) di str dung 7 chi thi SSRs dé xac dinh giéng
cho 97 dong vo tinh Wickham, tat ca cac gidng déu c6 pho DNA (DNA profile) dic
trung va xac suét giira hai giéng bt ky co cung phd DNA 1a rét thap (1 x 10™%).

Do tinh chat dong trdi (codominant) nén chi thi isozyme va céc chi thi phan tir
khac c6 thé duoc sir dung dé kiém tra pha hé ctia cac dong con lai. V& nguyén tic,
cac allele & mdi vi tri chi thi dugc phan ly va tai t6 hop theo qui ludt di truyén cua

Mendel, nén dong con lai phai mang gen mdt nira ciia bo va mot nira cia me. D€ xac
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dinh bd cho cac dong con lai tir mot vudn hat tai CNRA (Bo Bién Nga) gdm 50 méu
gidng Amazon va mot dong vo tinh GT 1 (bat thy) bang chi thi isozyme va SSRs. Két
qua dd ching minh vé su phén ly cta cac dong con lai bang 8 chi thi SSRs v6i mirc
d6 chinh x&c cao; trong do, 4 dong lai chiém 40%, 14 dong lai chiém 80% va 25 dong
lai chiém 95%; d4nh gia ty 1& ty thu cta cac dong con lai v6i trung binh dat 5% va
khong xuit hién ¢ dong bat thu GT 1. Ngoai ra, su phan ly ctia cac dong con lai khong
c6 bat ky allele nao khac ngoai quan thé bd me; do d6, chi thi SSRs c¢6 thé dugc sir
dung dé xac dinh b6 cho cac dong con lai ty do (Blanc va ctv, 2001).

1.5.2.2 Panh gia da dang di truyén trén cac b swu tip quy gen ciy cao su

Quy gen cay cao su di ting 1én dang ké tir dot suu tdp ngudn gen vao nim
1981 do IRRDB thuyc hi¢n tai cac vung nguyén quan thudc luu vuc song Amazon, do
d6 da cai thién vé van dé von di truyén han hep cua bo suu tap Wickham (Ong va
Ramli, 1992; Clement-Demange va ctv, 2001). Panh gia da dang di truyén cho céc
bo suu tdp quy gen, ngoai nhitng chi ti€u nhu sinh hoc, ndng hoc, hinh thai va isozyme
da dugc st dung; cac chi thi phan tir cling tirng budc dugc dua vao ung dung, dac
biét ¢ danh gia cho ngudn di truyén IRRDB’81.

Dau tién chi thi isozyme duoc st dung dé danh gia da dang di truyén cho
ngudn gen IRRDB’81 di cho thiy su ton tai ctia ba nhom di truyén twong tmg véi ba
ngudn gen suu tap tir bang Acre, Mato Grosso va Rondonia; nguon gen Wickham c6
da dang di truyén thap hon céc ngudén gen Amazon, giita nguon gen tir bang Mato
Grosso va Wickham c6 quan hé di truyén gan giii v6i nhau (Chevallier, 1988). Sau
d6, Seguin va ctv (1996) di xac nhan da dang di truyén cao cua cac ngudn gen
Amazon béng nhiéu chi thi phan tir. Cac chi thi phan tir dugc st dung véi cac doan
do twong dong tir ngan hang Hevea & CIRAD di chimg minh vé su phong phu di
truyén cua cic bd suu tdp quy gen cao su tir luu vuc séng Amazon va ciu trac di
truyén ctia cac quan thé phit hop véi vi tri dia 1y suu tap (Besse va ctv, 1993a; Seguin
va ctv, 1996). Besse va ctv (1994) sir dung chi thi RFLP dé danh gia 92 mau giéng
Amazon va 73 dong Wickham, cdc mau giébng Amazon dugc chia thanh cac cum di

truyén twong Umg véi viing suu tap tir bang Acre, Mato Grosso va Rondonia.
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Hinh 1.3 Phan nhom di truyén cho cac ngudn gen cdy cao su H. brasiliensis theo
Besse va ctv (1994)

Seguin va ctv (2003) dua vao chi thi RFLP da chia quy gen H. brasiliensis
thanh 6 nhom di truyén: nhdm 1, gdm hai viing AC/T va AC/F & phia Tay cua bang
Acre va mdt phan viing Calima ctia bo suu tap Schultes; nhom 2, gom ba viing AC/B,
AC/S va AC/X & phia Dong ctia bang Acre; nhoém 3, gdm 6 ving ciia bang Rondonia
(RO/A, RO/C, RO/CM, RO/J, RO/JP, RO/OP), vung MT/VB ctia bang Mato Grosso
va cac mau MDF ctia bo suu tap Firestone & Peru; nhom 4, g@)m ba vung MT/A, MT/C
va MT/IT cta bang Mato Grosso va ving RO/PB ciia bang Rondonia; nhom 5, gdm
mau giéng tir ving Palmira ctia bd suu tap Schultes; nhom 6, 1a quén thé Wickham
(Hinh 1.3). Ngay ca khi khong dwa ra duoc nhitng du doan khéac cho cac thé hé dong
con lai giita cac nhom gidng nay, chiing ciling c6 thé dugc st dung lam co so dé quan
Iy bién di di truyén va tai t6 hop trong dai han (Clement-Demange va ctv, 2007).

Chi thi SSRs dugc sir dung dé so sanh giita 20 mau gidng H. brasiliensis va 6

loai khac thudc chi Hevea da xac dinh mirc d6 da hinh cao cua 6 loai thudc chi Hevea;
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ba chudi microsatellite ciia gen HMGR-1 14 da hinh; khuéch dai ving gen (GA)s v6i
cac cap mdi dic hiéu da cho thay co su thay doi cac vi tri chudi tiéu vé tinh danh dau
(STMS), da hinh trén STMS c¢6 lién quan dén sb luong va chiéu dai biang da hinh;
trong khi, da hinh cta cac miu gidng cua loai H. brasiliensis chu yéu 1a do sé luong
bang da hinh. Do d6, sb lugng va chiéu dai bang da hinh di gop phan trong viéc xac
dinh tinh da hinh khac loai cta cdy cao su. Ngoai ra, su da hinh ctia cac miu gidng
trong cung mot loai c6 su khac nhau la do sy khac biét allele da xuét hién trong qua
trinh tai hop; da hinh khac loai 1a két qua cua qua trinh thém hodc bt doan DNA va
d6t bién diém. Bén canh do, cac phé DAF (DAF profile) 1a rat khac nhau gitra cac
loai va sy da hinh déng mdt vai tro quan trong trong viéc phan dinh cho cac loai (Low
va ctv, 1996). Dé chon loc bd me cho chuong trinh lai tao giéng, Lekawipat va ctv
(2003) str dung 12 chi thi SSRs dé danh gia cho 40 dong v6 tinh Wickham va 68 mau
gidng Amazon, két qua di phat hién 170 allele trong tat ca cac miu giéng va sb allele
trung binh trén cac chi thi 1a 14 allele; ngoai ra, két qua ciing da ching minh nguén
gen Amazon hoang dai da hinh hon ngudn gen Wickham va tat ca cac miu giong da
thanh thanh ba cum di truyén twong tng theo ngudn gdc dia Iy dugc suu tap tir cac
bang Acre, Mato Grosso va Rondonia; nghién ciru ciing c6 sy twong dong véi két qua
nghién ctru trude d6 cua Besse va ctv (1994) bang chi thi isozyme va RFLP.

Theo Silva va ctv (2019) d sir dung 15 chi thi SSRs dé so sanh vé sy da dang
di truyén va sy khac biét tan sb di truyén giira hai quan thé cdy cao su dé dua vao bao
tdn va chon tao giéng, mot quﬁn thé duoc bao tdn tai Selviria thude bang Mato Grosso
(Brazil) gom 18 dong lai ty do (GT1, PR107, RRIM600, IAN873 va IAN717) va mot
quan thé dugc bao ton tai Maraba thudc bang Para (Brazil) gom 46 mau gidng khong
rd ngudn gbc. Panh dong lai cua hai quan thé di cho thay c6 su can giao, c6 thé 1a do
su giao phén gitta cac ca thé c6 mdi quan hé di truyén gan giii véi nhau. Tuy nhién,
su can giao c6 thé dugc quan 1y bang cach dua vao lai tao gitta cac ca thé ciia cling
quan thé hoic khac quan thé khong cé quan hé di truyén voéi nhau. Pé dam bao cho
cac chuong trinh chon tao gidng thanh cong, phai tranh lai tao gitra cac ca thé co quan

hé di truyén gan giii trong cc quan thé vi cé thé xay ra hién tugng thoai hoa giong.
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Céc bo suu tAp quy gen cdy cao su duoc cho 1a rat phong phu vé ngudn gbc
dia ly va da dang di truyén; bén canh do, khoang cach di truyén 16n gifra cac nguén
gen phu thudc vao vi tri dia 1y va cling nhu sy di cu cua nhitng cay cao su bén trong
lwu vuc song Amazon 13 khong c6 rao can. Tuy nhién, do luu vic séng Amazon rat
rong 16n va sy phat tan hat giéng bi giéi han nén van duy tri dugc cau trac di truyén
vbn c6 nhu ban dau (Haffer, 1982). Thong qua cac chi thi di truyén da cung cip nhiéu
thong tin quan trong trong viéc phan biét gitra cdc mau gidng va gilta cic quan the;
nhiéu nghién ctru di truyén trén cdy cao su dugc thyc hién nham dé quan 1y ngudn
gen Amazon c6 trong cac bd suu tip véi dang di truyén t6i da trén qui mo tdi thiéu,
theo khai niém “bo suu tap 161 (core collection)” (Hamon va ctv, 1998).

Theo Le Guen va ctv (2009), phan tich 220 miu gidng tir 14 quan thé khéc
nhau duogc suu tap tai Brazil bﬁng 15 chi thi SSRs, két qua da cho théy co su phan
chia 1 rang gifta cac ngudn gen tir bang Acre, Mato Grosso va Rondonia; sy phan ly
ctia cac ngudn gen phil hop véi ranh gidi cua cac nhanh séng chinh bén trong lwu vuc
song Amazon. Do d6, nghién ctru da giai thich vé su khac nhau giita cic quan thé 1a
do vi tri dia 1y bén trong mang ludi thiy van va su cach ly gitta cac nhanh séng ctia
Iuu vyc song Amazon. Souza va ctv (2015) da phan tich 1.117 mau giéng tir nhiéu
ving suu tap c6 trong b suu tAp quy gen cdy cao su tai Brazil bang 13 chi thi SSRs,
két qua da phat hién mirc d6 da dang di truyén cao ¢ tat ca cac nhom giéng; ngoai ra,
c4c mau giéng nghién ciru di chia thanh hai cym di truyén, mot cum gom nhitng mau
gidng d3 duoc chon tao va cum khac gdm nhitng mau giéng hoang dai. Su phan chia
cum di truyén 1a phu hop véi cac ving dia Iy mau giéng duogc suu tap tir luu vuce song
Amazon; voi nhom gidng di duge chon loc gdm nhitng mau giéng ctia ngudn gen tir
bang Mato Grosso va ngudn gen Wickham. Két qua nghién ctru ciia Souza va ctv
(2015) da chung thuc cho nghién ctru trude d6 cia Le Guen va ctv (2009).

Gan day, chi thi SNP ciing duoc str dung dé danh gia cho cac bo suu tap quy
gen cdy cao su, Chanroj va ctv (2017) da phan tich 170 miu giong tir ngudén gen
IRRDB’81, cac miu gidng da chia thanh hai nhom di truyén véi su khac biét giita hai

nhém di truyén & muc trung binh, nhung dong gen (gene flow) cao giita c4c nhém
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gidng; mit khac, ngudn gen tir bang Mato Grosso c¢6 khoang cach di truyén kha xa so
v&ingudn gen tir bang Acre va Rondonia, két qua c6 su twong dong véi nhitng nghién
curu trude do béng chi thi isozyme va SSRs (Chevallier, 1988; Le Guen va ctv, 2009;
Souza va ctv, 2015). Souza va ctv (2018) da phan tich 368 miu giéng Amazon hoang
dai va 252 dong lai F1 (PR 255 x PB 217), két quéa cho thiy tan s nucleotide cua
quan thé dong lai F1 cao hon gap 5 1an (20,7 kb) so véi quan thé Amazon hoang dai
(3,9 kb); phat hién nay da dugc giai thich 12 do qua trinh lai tao giéng da lam giam
su da dang di truyén va thay doi tan s6 allele trong cac chudi DNA. Két qua danh gia
bang chi thi SNP ciing twong tu véi chi thi SSRs vé sy phén ly giita cic ngudn gen tir
cac vung khac nhau nhu Acre, Mato Grosso va Rondonia; sy phan ly ctia cac mau
gidng Amazon hoang dai 1a do cac quan thé cach xa nhau vé& mit dja 1y va khong
duogc két ndi véi nhau trong mang ludi thity van ciia luu vuc séng Amazon, trong khi
nhirng mau giéng ciia nguén gen Wickham duoc suu tap tir cac vi tri dia Iy gan nhau;
giira ngudn gen Wickham va Mato Grosso c6 méi quan hé di truyén gan giii voi nhau
12 do hai ngudn gen gan nhau vé mit dia 1y va hat giéng co thé troi tir viing nay sang
vung khéc thdng qua dong sdéng Tapajos.
P4anh gia chung vé tdng quan

Cao su thién nhién 1a nguyén liéu dong vai trd quan trong cho nhiéu nganh
cong nghiép va 1a san pham ndéng nghiép rat linh hoat v&i hon 50.000 san pham.
Nhiing ciy cao su dau tién tir Brazil dwa dén chau A vao nim 1876 tir bo suu tap cia
Wickham, dén nay cay cao su dugc trong & hau hét cac nudc nhiét doi chau A, chau
Phi va Nam M¥; nhung san lwong mil cao su trén thé giGi chu yéu san xuat & céc
nuéc Pong Nam A. Nhimng thap ky gan ddy, su gia ting nhanh chong vé dién tich va
san lugng, trong do tién bo vé giong van la yéu t6 chinh; ning sut mu ting tir 469
kg/ha/nim 16n 2.500 kg/ha/nim véi nhitng gidng méi; dén nam 2016, dién tich cao
su trén thé gioi dat khoang 11,6 triéu ha va san lugng dat 14,1 triéu tan vao nam 2017.

O Viét Nam, cay cao su dugc di nhap tir nam 1897, nhung bi han ché do chién
tranh kéo dai; sau 1975, cdy cao su bat dau khoi phuc va phat trién rat manh; dén nim

2017, dién tich dat 0,97 tri¢u ha va san luong dat 1,1 tri€u tan véi nang suat dat 1,7
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tan/ha/ndm va trd thanh nude 6 ning suat din dau. Do tAm quan trong cia quy gen
cho cong tac cai tién gidng; giai doan 1983 - 1990, Viét Nam dd nhap hang ngan miu
gidng tir viing nguyén quan thudc luu vire séng Amazon, nhung chu yéu 1a bd suu
tap IRRDB’81, tur d6 quy gen cay cao su chinh thic duge thanh 13p; hién tai, Viét
Nam dang bao ton hon 3.500 mau gidng, trong d6 ngudn gen Amazon hoang dai
chiém 84% va dugc luu gitt & dang vuon nhin chdi ghép (ex-situ germplasm); bo suu
tap quy gen da va dang phat huy hiéu qua trong cac chuong trinh chon tao gidng.

Cay cao su la rat da dang, chi Hevea thudc ho Euphorbiaceae gom c6 11 loai,
tat ca cac loai déu c6 nhiém sic thé 2n = 36 va 1a thé ludng boi (2n = 2x = 36), nhung
H. brasiliensis dugc cho 1a loai nhi boi kép (2n = 4x = 36); giita cac loai c6 thé giao
phan 13n nhau, do d6 cdy cao su dugc coi 1a mdt phtrc hop loai. Chi Hevea cd phan
b rat rong trén lanh tho cia chin Qudc gia Nam M¥ thudc hé thong luu vuc song
Amazon, nhung hau hét déu xuat hién ¢ Brazil va duoc xem 1a trung tim ngudn gbc
ctia cdy cao su. Trong sb cac loai, H. brasiliensis 13 1oai co ban nhét cho san xuét kinh
doanh, chon tao gidng va c6 phan bd rong nhat trong luu vuc sdng Amazon. Bén canh
d6, dé méd rong von di truyén cho cong tac cai tién gidng trong dai han, nhiéu dot suu
tap ngudn gen hoang dai tir rimg Amazon trong sudt thé ky XX; giai doan tir 1945
dén 1982, c6 khoang 10 b suu tdp quy gen da dugc thyc hién tai Brazil va chuyén
dén cac nude trong cao su dé hinh thanh céc bd suu tip quy gen cay cao su.

Quy gen cdy cao su di tang 1én dang ké tir dot suu tdp ngudn gen vao nim
1981 do IRRDB thuc hi¢n tai cac vung nguyén quan thudc luu vuc song Amazon, do
d6 da cai thién van dé von di truyén han hep ciia bo suu tdp Wickham. Panh gia da
dang di truyén cho cac bd suu tip quy gen, ngoai chi tiéu nhu sinh hoc, néng hoc,
hinh thai va isozyme da dugc su dung; cac chi thi phan tir cling ting budc dua vao
ung dung va céc chi thi dugc sir dung rong rai nhét gém RFLP, RAPD, RFLP va
SSRs. Tuy nhién, SSRs ¢6 nhiéu uu diém hon so vai cac chi thi khac va hién nay
dang duoc lya chon dé nghién ciru di truyén ¢ cay cao su. Nhitng két qua dat dugc
thong qua chi thi SSRs nhu nhan dang gidng va xac dinh bd cho cac dong lai; danh

gia da dang va cau trtc di truyén cua cac nguon gen trong cac b suu tdp quy gen.
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Chuwong 2
VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1 Noi dung nghién ciru

Ngi dung 1: Kiém tra chit lwong miu DNA dwoc sir dung trong nghién ciru

- Chat luong mau DNA duoc ly trich tir 14 cao su tai Viét Nam.

- Chit luong san pham PCR cuia cac mau giéng cao su duoc khuéch dai bang chi thi
SSRs

Ngi dung 2: Panh gia kha nang tao biang da hinh cia cac chi thi SSRs va da dang
di truyén ciia CAC ngudn gen CAy cao su

- Kha ning tao bang da hinh caa 15 chi thi SSRs dwa trén mau gidng cao su.

- Pa dang di truyén cua cac nhom gidng cao su tir c4c tiéu ving suu tap dua vao 15
chi thi SSRs.

Ngi dung 3: Xac dinh modi quan hé di truyén giira cic miu giong va giira cac
nhém gidng cao su dwa vao chi thi SSRs

- Méi quan hé di truyén giita cac mau gidng cao su dua vao 15 chi thi SSRs.

- Méi quan hé di truyén giita cac nhom giéng cao su dua vao 15 chi thi SSRs.

Ngi dung 4: Phén tich céu tric di truyén ciia cic miu giéng cao su c6 ngudn goc
tir bang Rondonia (Brazil) dang béo ton ¢ Viét Nam

Ngi dung 5: Méi quan hé giira cAc mAu gidng cao su tiém ning vé sinh truéng va
niing suit mii trong mdi nhém gidng dwoc suwu tap tir bang Rondonia (Brazil)

- bac diém sinh trudng va ning suat mu ciia C4c mau gidng cao su ¢ nguon goc tir
bang Rondonia (Brazil).

- Méi quan hé giita cic miu giéng cao su tiém nang vé sinh trudng va ning suat mi

trong moi nhom gidng dugc suu tap tir bang Rondonia (Brazil).



Ngi dung 1: Kiém tra chat
lwgng mau DNA duoc su
dung trong nghién cuu

\ 4

N¢i dung 2: DBanh gia kha
nang tao bang da hinh ctia
cac chi thi SSRs va da
dang di truyén cua cac
ngudn gen CAy €ao su

\ 4

Ngi dung 3: Xac dinh mbi
quan hé di truyén giita cac
mau gidng va gilta céac
nhom gidng cao su dua
vao chi thi SSRs

\ 4

Ngi dung 4: Phan tich céu
trac di truyén ctia cac mau
gidng cao su c6 ngudn goc
tur bang Rondonia (Brazil)
dang bao ton & Viét Nam
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Ngi dung 5: Mol quan h¢
gilra cac mau gidng cao su
tiém ning Ve sinh truong
vanang suat mu trong moi
nhom gidng duoc suu tap
ttr bang Rondonia (Brazil)

v

Chat lwong mau DNA duoc ly | 1:994 mqﬁu
trich tir 14 cao su tai Viet Nam | | &lonecua
Viét Nam
Chat lugng san pham PCR ctia Bo sung 33
cac mau g10ng cao su dugc e man giong
khuéch dai bang chi thi SSRs ciia CIRAD
Kha nang tao bang da hinh cua
15 chi thi SSRs dua trén mau Téne o
£ ong so
1ong cao su ~
g1ong \ 1.127 mAu
Pa dang di truyen cua cac tir 18 nhém
nhém giong cao su tir cac tiéu glong
vung suu tap dua vao 15 chi
thi SSRs
|\/|0I quan h¢ di truyén giira cac 1.127 mau
MAau giong cao su dua vao 15 «— tir 18 nhom
chi thi SSRs gidng
MGi quan hé di truyen giira cac Giam 105
nhém giong cao su dwa vao 15 —» maiu giéng
chi thi SSRs trung 1ap
Phan tich cau trac di truyén Giam 71
clia cdc mau gidng cao su ¢6 | | mau khéc
ngudn gbc tir bang Rondonia ngudn gen
dang bao ton ¢ Viét Nam Rondonia
Dic diém sinh truong va nang Trén 8 thi
suat mu cua cac mau giong | A .
cao su ¢ nguodn goc tir bang | ngl_ne;m tat
Lai Khé

Rondonia (Brazil)

M01 quan h¢ gitra cac mau
gidng cao su tiém nang vé sinh
truéng va nang suat mi trong
mdi nhom gidng duoc suu tap
tr bang Rondonia (Brazil)

Hinh 2.1 So d6 tém tat cac noi dung va sb lugng mau gidng nghién cau
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2.2 Thoi gian va dia diém nghién céu

Pé tai duoc thuc hién tir nam 2015 dén nim 2021 gdm cac budc nhu sau:

Tir ndm 2015 dén nim 2017, xdy dung dé cuong nghién ciu, thu thap mau
gidng va ly trich DNA tir 14 cao su duoc thuc hién tai phong thi nghiém cua Phong
Nghién ctu Di truyén — Gidng, Vién Nghién ctu Cao su Viét Nam (RRIV) (Lai
Hung, Bau Bang, Binh Duong).

Nim 2018, phén tich cac mau giéng cao su véi 15 chi thi SSRs duoc thyc hién
tai phong thi nghiém cua Trung tam Hop tac quéc té Nghién cau Phét trien Nong
nghiép Phap (CIRAD) (Montpellier - Phap).

Tir ndm 2019 dén nam 2022, tong hop, phan tich sé liéu va viét bao cao.

2.3 Vit liéu nghién ciru
2.3.1 Chi thi SSRs

15 chi thi SSRs dugc chon loc dé nghién ciru di truyén cho b suu tap quy gen
cay cao su ¢ Viét Nam. TAt ca 15 chi thi SSRs dé duge doc trinh tu bd gen va dugc
dinh vi trén 12 nhiém sic thé khac nhau cua bo gen cay cao su.

Céc chi thi déu co tinh da hinh cao va da thanh cong tir nhitng cong trinh
nghién ctru vé da dang di truyén trén cdy cao su; trong d6, 12 chi thi di dugc sir dung
dé danh gia da dang di truyén cho cac quan thé cay cao su ban dia & Brazil (Le Guen
va ctv, 2009), 11 chi thi dugc sir dung dé danh gia da dang di truyén cho cac ngudn
gen hoang dai va ngudn gen da duoc chon tao trong cac bd suu tap quy gen tai Brazil
(Souza va ctv, 2015), 3 chi thi dugc st dung trong nghién ctru cua Lespinasse va ctv
(2000) va Le Guen va ctv (2011).

Do d6, tng dung céc chi thi SSRs da dugc str dung thanh cong tir nhiing nghién
ctru trwde d6 vao dé nghién ctru vé di truyén trén cay cao su ¢ Viét Nam s& giam chi
phi va ciing nhu khong phai qua qua trinh thir nghiém cac chi thi SSRs méi. Thong
tin chi tiét ctia 15 chi thi SSRs duoc trinh bay ¢ Bang 2.1.
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Bang 2.1 Dic diém cua 15 chi thi SSRs duoc st dung dé phén tich di truyén cho cac mau gidng cao su trong nghién ctru

Ky hiéu trong Kich thuée Mau Trén  Nghién clru
Tén chi thi NCBI Motif lap Mdi xubi (5°-3”) Mdi nguoc (5°-3°) (bp) nhuom NST!  da sir dung
A2365 AY486666 (ct)is gctatccatcaggcaa ctecttetttcteecec 188 - 229 NED 4 [1], [2]
A2368 AY486668 (Ct)14 Ctattctacattctccatgtc cttcttatttactgggct 191 - 279 FAM 2 [1], [2]
A2387 AY486690 (ct)17 gttccctettgetatctt gaggacccaggacttt 187 - 227 FAM 17 [1], [2]
A2406 AY486697 (9a)20 gttccctettgetatctt gaggacccaggacttt 114 - 178 VIC 6 [1], [2]
A2508 AY486740 (ct)21 attagtggtgttatttgtgg ataccttgaatggcttgt 238 - 317 NED 13 [1], [2]
A2684 AY486821 (9a)20 tatgcgaacaaggaaag acagggatttacacatacaa 238 - 315 FAM 1 [1], [2]
A2689 AY 486822 (ct)22 ccattcttgatacttccac caaaacccacaaagaaa 84 -120 FAM 9 [1]
A2736 AY486841 (ct)is gcaacctgatgaataaaga aaatgagaaacaagaagacc 102 - 148 FAM 11 [1], [2]
A3l AF383940 (9a)22 tcctgcecatccttatect tttttgtattgccccagecgtgagt 124 - 180 PET 3 [4]
BAC55B02 DQ115609 (ct)7 cccaacaggtcaaggtttct gtttgtcagaatatgatttctcttctc 147 - 175 NED 8 [1], [2]
M574 AF221706 (ta)io(ga)24  tgtgtcctctacttgtcttcattty  gectctacttttctttctectttat 210 - 270 VIC 15 [3]
MnSod G73377 (ct)1e tgtgctgcectttgtcttaacatgcc  gcaaatagcaatgagtttctgactc 178 - 244 PET 11 [3]
T2083 AY486904 (ca)s ttatgaagtccctcacct caggctttattttcctct 280 - 308 VIC 12 [1], [2]
TA2163 AY486617 (ct)i(ca)s  atgcaacagagtaggaga tcaaagcaaatgaagtg 193 - 248 NED 15 [1],[2]
TAs2558 AY486760 (ct)o(ga)1e  actcaatacaaaggaaggt agttccaaaggtcgtg 212 - 269 PET 3 [1], [2]

INTS la nhiém sdc thé; Nhiét do bdt moi (Ta) la 50°C; Nhiét dp nong chay (Tm) 16i vu la 60°C; FAM = xanh, NED = vang, PET = do, VIC = xanh luc,
[1] Le Guen va ctv (2009), [2] Souza va ctv (2015), [3] Lespinasse va ctv (2000), [4] Le Guen va ctv (2011).
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2.3.2 Hoa chat va thiét bi sir dung trong nghién ciu
- Héa chit sir dung dé ly trich mdu DNA: DNA Extraction buffer pH 8.0, phenol:
chloroform: isoamyl alcohol (25:24:1), Rnase A, Isopropanol, TE 1X, Sodium acetate
3M, Ethanol 70%, Nito long va Agarose.
- Héa chit sit dung cho phén vrng PCR va chay dién di: Cac doan moi microsatellite
6 dudi gan nhian M13: 5'-CAC GAC GTT GTA AAA CGA C-3', doan mdi gin nhin
huynh quang M13 (FAM, NEC, VIC, PET); dNTP, MgCl», 1x PCR buffer, 1U Taq
DNA polymerase va formamide.
- Thiét bi dwoc sir dung: Tt siy, may ly tim lanh (Hettich, Ptc), may do quang phd
Nanophotometer® P330 (Implen, Schatzbogen, Pirc), bon 1 nhiét (Schwabach, Pirc),
pipette cac loai (Gilson, Phap), mdy vortex (IKA, Dtc), bon dién di (Thermo, M),
ti mat 4°C, ti lanh -20°C, eppendorf va dau tip cac loai; may luan nhiét (Eppendorf,
burc), may giai trinh ty gen dién di mao quan ABI 3500 (Applied Biosystems, My).
2.3.3 Vit liéu gidng nghién cieu

Toan bd miu gidng cao su st dung cho nghién ciru ¢6 tir hai Trung tim bao
t6n quy gen cay cao su bao gdm: Ngudn vat liéu gidng trong bo suu tip cta Viét Nam
va ngudn vt liéu giong trong bd suu tap cia CIRAD (Kourou, Guiana - Phap). Mau
gidng tir bd suu tap ciia CIRAD la nhitng mau DNA da dugc sir dung va luu trit trong
ngan hang gen Hevea tai Montpellier - Phap; mau giéng cao su cia Viét Nam duoc
Iuu giit & dang vudn nhan chdi ghép (ex situ germplasm) tai Vién Nghién ctru Cao su
Viét Nam (Lai Hung - Bau Bang - Binh Duong). Phuong thirc bao ton quy gen cdy
cao su ¢ Viét Nam duogc trinh bay ¢ Phu luc 2.
- Vit ligu giong nghién civu & néi dung 1 va néi dung 2

Tong s6 1.127 mau tir 18 nhom gidng cao su cho ndi dung nghién ctru 1 va 2;
trong d6, 1.062 mau giéng c6 ngudn gde tir 14 tiéu ving suu tap thudc bang Rondonia
cuia Brazil; 14 mAu gidng tir bang Acre va 9 mau giéng tir bang Mato Grosso thudc
Brazil; 35 miu giong c6 ngudn gdc tir ngudn gen Wickham va 7 mau gidng 1a dong
lai giita ngudn gen Amazon va Wickham. Chi tiét s6 lwong mau giéng va ngudn gbc

dugc trinh bay ¢ Bang 2.2.
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Bang 2.2 S6 lugng mau cia moi nhom giong ¢6 ngudn goc tir cac ti€u vung suu tap

va cac Trung tdm bao ton quy gen cay cao su

Tiéu ving suu tip Téng sb Trung tim bao ton

Nhém gidng (Bang/Quan) mau gidng ViétNam  CIRAD

Nguon gen tir bang Rondonia, Brazil 1.062 1.060 2
RO Rondonia 18 18 -
RO/AIT Rondonia/Ariquemes 153 152 1
RO/C/8 Rondonia/Calama 87 86 1
RO/C/9 Rondonia/Calama 124 124 -
RO/CM Rondonia/Costa Marques 29 29 -
RO/CM/10 Rondonia/Costa Marques 115 115 -
RO/CM/11 Rondonia/Costa Marques 66 66 -
RO/CM/12 Rondonia/Costa Marques 41 41 -
RO/J/5 Rondonia/Jaru 62 62 -
RO/J/6 Rondonia/Jaru 51 51 -
RO/JP/3 Rondonia/Ji-Parana 144 144 -
RO/OP/4 Rondonia/Ouro Preto 27 27 -
RO/PB/1 Rondonia/Pimenta Bueno 53 53 -
RO/PB/2 Rondonia/Pimenta Bueno 92 92 -

Cdc nguon gen khdc 65 34 31
AC Acre 14 - 14
MT Mato Grosso 9 - 9
wW Wickham 35 33 2
WxA Wickham x Amazon 7 1 6

Tong s6 1.127 1.094 33

- Mdu giéng RO thuoc bo swu tdp vao nam 1974 tai bang Rondonia cua Brazil;

- Mau giong tir cic bang Acre, Mato Grossso va Rondonia (Brazil) thude bé swu tdp quy gen
cdy cao su vao nam 1981 (quy gen cao su IRRDB’81).
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- Vit ligu giéng nghién cizu cho ngi dung 3

S6 lwong gébm 1.022 mau cia 18 nhoém gidng cao su hoan toan khong tring
lap di truyén voi cac mau gidng khac, sau khi di loai bé 105 méu gidng c6 quan hé
di truyén gan giii v6i cac miu gidng khac gdm 85 cip mau va 10 bd ba. Chi tiét sb
lwong va ngudn gde miu gidng dugc trinh bay & Bang 2.3.
Bang 2.3 S6 luong mau ciia mdi nhom giéng c6 ngudn gbe tir cac tiéu ving suu tip

va cac Trung tdm bao ton quy gen cay cao su

Tiéu ving suu tap Trung tAm bao ton

, 86 lugng

Nhom giong (Bang/Quan) mau giong  ViétNam  CIRAD

Nguon gen tir bang Rondonia, Brazil 960 958 2
RO Rondonia 17 17 -
RO/A/7 Rondonia/Ariguemes 144 143 1
RO/C/8 Rondonia/Calama 82 81 1
RO/C/9 Rondonia/Calama 114 114 -
RO/CM Rondonia/Costa Marques 29 29 -
RO/CM/10 Rondonia/Costa Marques 95 95 -
RO/CM/11 Rondonia/Costa Marques 59 59 -
RO/CM/12 Rondonia/Costa Marques 37 37 -
RO/J/5 Rondonia/Jaru 52 52 -
RO/J/6 Rondonia/Jaru 49 49 -
RO/JP/3 Rondonia/Ji-Parana 116 116 -
RO/OP/4 Rondonia/Ouro Preto 27 27 -
RO/PB/1 Rondonia/Pimenta Bueno 52 52 -
RO/PB/2 Rondonia/Pimenta Bueno 87 87 -

Cdc nguon gen khdc 62 31 31
AC Acre 14 - 14
MT Mato Grosso 9 - 9
w Wickham 32 30 2
WxA Wickham x Amazon 7 1 6

Tong s6 1.022 989 33
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- Vit ligu gidng nghién civu cho néi dung 4
Céu tric di truyén dugc phan tich cho toan bd 951 miu giéng c6 ngudn gdc tir
14 tiéu vung thudc bang Rondonia (Brazil) va dang bao ton & Viét Nam. Chi tiét sd
luong va cac tiéu ving suu tap duoc trinh bay & Bang 2.4.
Bang 2.4 S6 luong mau ciia mdi nhom gibéng cao su c6 ngudn gdc tir bang

Rondonia (Brazil) dang bao ton ¢ Viét Nam

Nhom gidng Tiéu ving suu tap (Bang/Quén) S6 lugng miu giong
RO Rondonia 16
RO/A/7 Rondonia/Ariguemes 142
RO/C/8 Rondonia/Calama 81
RO/C/9 Rondonia/Calama 113
RO/CM Rondonia/Costa Marques 28
RO/CM/10 Rondonia/Costa Marques 94
RO/CM/11 Rondonia/Costa Marques 59
RO/CM/12 Rondonia/Costa Marques 37
RO/J/5 Rondonia/Jaru 51
RO/J/6 Rondonia/Jaru 49
RO/JP/3 Rondonia/Ji-Parana 115
RO/OP/4 Rondonia/Ouro Preto 27
RO/PB/1 Rondonia/Pimenta Bueno 52
RO/PB/2 Rondonia/Pimenta Bueno 87

Tong s6 951

- Mdu giong RO thudc bé swu tdp vao nam 1974 tai bang Rondonia ciia Brazil;

- Mau giéng tir bang Rondonia (Brazil) thudc b swu tdp qui gen cdy cao su vao ndm 1981
(quy gen cao su IRRDB’81).

- Vit ligu giong nghién civu cho ni dung 5
Nhitng miu gidng cao su c6 ngudn gdc tir bang Rondonia (Brazil) dang bao
ton & Viét Nam duoc danh gia dac tinh ndng hoc trén hé théng khao nghi¢m giéng o

dang quy mé nho (Arboretum, SG). Panh gia vé chi tiéu sinh truéng gom 821 mau
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gidng va ning suat mu gdm 616 miu giéng, cic mau gidng O trén 8§ thi nghiém tai
Lai Khé (Lai Hung, Bau Bang, Binh Duong). Chi tiét s6 lugng mau giéng theo ngudn
gbc suu tap duoc trinh bay ¢ Bang 2.5.

Bang 2.5 S6 luong mau ctia mdi nhom gidng cao su ¢6 ngudn gdc tir bang

Rondonia (Brazil) dugc danh gid vé sinh trudng va nang suat mu

Tiéu ving suu tap S6 lugng mau giong
Nhém gibng (Bang/Quan) Sinh truong  Ning suat ma
RO Rondonia 7 7
RO/A/7 Rondonia/Ariguemes 128 101
RO/C/8 Rondonia/Calama 75 48
RO/C/9 Rondonia/Calama 93 71
RO/CM Rondonia/Costa Marques 25 12
RO/CM/10 Rondonia/Costa Marques 76 54
RO/CM/11 Rondonia/Costa Marques 54 36
RO/CM/12 Rondonia/Costa Marques 31 24
RO/J/5 Rondonia/Jaru 51 40
RO/J/6 Rondonia/Jaru 45 38
RO/JP/3 Rondonia/Ji-Parana 95 84
RO/OP/4 Rondonia/Ouro Preto 22 18
RO/PB/1 Rondonia/Pimenta Bueno 49 42
RO/PB/2 Rondonia/Pimenta Bueno 70 41
Tong s6 821 616

2.4 Phuwong phap nghién ciru
2.4.1 Phuwong phap thu thap miu 14 va ly trich DNA

Toan bd mau giéng cao su cua Viét Nam dugc thu thép trén vuon nhan luu triv
quy gen va mau DNA duoc ly trich tai phong thi nghiém cua Phong Nghién ctu Di
truyén — Giéng, Vién Nghién ciu Cao su Viét Nam (RRIV).
- Phwong phdp thu thdp méu ld: Mau 1a non & giai doan mau tim dong cua tang 14

trén cung; moi 6 gidng dugc luu trit 5 cay (dong vo tinh), nhung chi thu thap mau 14
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trén mot cay dé ly trich DNA. Mau 14 thu thap ngoai dong cho ngay vao tui ziploc ¢o
ghi sin tén giéng va dyng trong thung bao quan dé 14 con twoi cho dén khi chuyén vé
phong thi nghiém nham dé dang cho nhiing thao tac ly trich DNA. Giai doan phat
trién cua 14 cao su va chon méu dé ly trich DNA dugc minh hoa & Hinh 2.2.

- Phuwong phdp ly trich DNA: Mau 1a dugc rira sach bang nuéc loc, cit bo gan 14 chi
giit lai phan thit 14 v6i trong luong 200 mg. Phan thit 14 cho vao cbi nghién di chuin
bi trudc va nghién nho véi nito 16ng, DNA tong sé duoc ly trich theo phuong phap
CTAB duoc diéu chinh (Tran Thanh, 2007) tir quy trinh cia Murray va Thompson
(1980). Dich trich mau 14 c6 chira DNA duoc i & 65°C trong 45 phiit véi dung dich
dém trén nén CTAB, pH = 8; sau d6 thém dung dich phenol: chloroform: isoamyl
alcohol (25:24:1). RNA duoc loai bo bang cach u véi RNase A ¢ 37°C trong 1 gio;
tiép tuc bd sung Isopropanol lanh dé két tha DNA, mau DNA cudi cung dugc hoa tan
trong dung dich TE 1X va dugc bao quan & —20°C. Chét lugng mau DNA duoc kiém
tra bang dién di trén gel agarose 1% va ndng do mau DNA duogc xac dinh bang may
do quang phd Nanophotometer® P330 (Implen, Schatzbogen, Pirc). Quy trinh ly trich
DNA chi tiét dugc trinh bay & Phu luc 3.

Chon mau 14
non ¢ giai doan
mau tim dong

Thu mau
va loai bo
gan la

Hinh 2.2 Giai doan phat trién 14 cao su va vi tri ldy mau 14 dé ly trich DNA
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2.4.2 Phan #tng PCR véi chi thi SSRs cho cac mau giéng cao su

Phan ting PCR dugc thyc hién voi ba doan mdi oligonucleotide gén nhan M13
gé)m doan mdi xudi chudi dic hiéu c6 dudi M13 & dau 5°, doan mdi nguoc chudi dic
hiéu va doan mdi gan nhan huynh quang M13 (Schuelke, 2000). Tong thé tich cho
phan tmg PCR 13 10 puL bao gébm 5 uL DNA méu (ndng d6 25 ng/uL), 0,2 uM cho
mdi cip moi, 200 pM deoxynucleotide (ANTP), 2 mM MgClz, 1x PCR buffer va 1U
Tagq DNA polymerase. Chu trinh nhiét cia phan tmg PCR gom céc budc, bién tinh
ban dau ¢ 94°C trong 5 phut, tiép theo 1a 10 chu ky (Touchdown) v&i nhiét 4o giam
0,5°C trong khi bat cap moi ¢ mdi chu ky tir 55°C xudng con 50°C (94°C trong 45
gidy, 55°C trong 1 phut, 72°C trong 1 phut 15 gidy); 25 chu ky v&i nhiét d6 bat cap
moi & 50°C (94°C trong 45 gidy, 50°C trong 1 phit, 72°C trong 1 phut) va budc kéo
dai cubi ciing & 72°C trong 30 phut. San pham PCR duoc bién tinh véi formamide va
duogc dién di mao quan bang may doc trinh ty ABI 3500 (Applied Biosystems, Foster
City, CA, USA) (Hinh 2.3); dit liéu duoc trich xuat truc tiép trén tép Exel voi sb
luong va kich thudc bang da hinh (s6 nucleotid) sau khi phan tich bang phan mém
GeneMapper® v4.1. T4t ca cac mau giéng cao su trong nghién ctru duoc phan tich tai
phong thi nghi¢m ctia CIRAD (Montpellier - Phap); quy trinh phan trng PCR véi chi
thi SSRs dé dién di bang mdy doc trinh tu ABI 3500 dugc trinh bay ¢ Phu luc 4.

BzIeT

Hinh 2.3 San pham PCR ciia 4 mau gidng tir chi thi A2387 duoc dién di mao quan
bang may doc trinh ty ABI 3500 va duoc phén tich trén phin mém GeneMapper
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2.4.3 Phwong phap phan tich s ligu
2.4.3.1 Phén tich cac thong s di truyén quén thé
Tt ca cac thong sb di truyén duge phan tich bang phan mém GENALEX v6.5

(Peakall va Smouse, 2012); khoang tin cdy cuia cac thong sb di truyén dya trén 1.000
bootstrap va xac suat (P) twong tng v6i 999 hoan vi. Cong thic tinh toan cac thong
s6 di truyén nhu sau:
- Trung binh di hop ttr quan sat (Ho) = (s6 di hop tir dugc xac dinh)/sé mau;
- Trung binh di hop tir ky vong hoidc chi s6 da dang di truyén quan thé (He)

He=1-) P?

Trong dé, Pi la tan sé allele thir i ciia nhém giong.
- Chi s6 ¢6 dinh ctia cac nhom gidng (F) = (He - Ho) / He = 1 - (Ho/He)
- Hé s6 can giao (Fst) hodc chi sb khac biét di truyén trong cac nhém gidng

Fst = (Ht - Hs)/Ht

Trong dé, Ht la tong di hop tir ky vong (He)

Hs la trung binh di hop tu ky vong (He).

- Chi s6 thong tin da hinh hodc tong di hop tir ky vong

PIC=1-Y",Pa?

Trong dé, Pai la tan sé allele trung binh thir i ciia nhém giong.
- Phan tich thanh phan chinh (PCA) dé phat hién mdi quan hé di truyén giita cac nhom
gidng cao su; phan tich phuong sai phan tir (AMOVA) dé xéac dinh bién luong di
truyén xay ra bén trong miu giéng, giita cac mau va giita cAc nhom gibéng cao su.
2.4.3.2 Xac dinh quan hé di truyén giira cic miu giong dwa vao chi thi SSRs

Dé phat hién méi quan hé di truyén giita cac mau giéng théng qua cay pha hé

duge xay dung bing phan mém DARWIN v6.05 (Perrier va Jacquemoud-Collet,
2006). Phuong phap phan tich dya vao khoang cach di truyén tir ma tran sai biét clia
b dit liéu mau gidng c6 mirc boi thé 1a 2 allele (2 ploidy) véi chi sé khac biét bét cap
don. Phan tich su khac biét di truyén gitra cic mau giéng duoc thuc hién vai 10.000
lan 13p; phan tich giai thura vé khac biét di truyén theo 5 toa d§ va cac toa do duoc

mac dinh sau khi phan tich giai thtra; sau d6 cay pha hé dugc xay dung theo phuong
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phap Neighbor-Joining tir ma tran sai biét (dissimilarity matrix) da duogc phan tich.
Sy khéc khac biét di truyén giita cac mau gidng dugce tinh theo cong thirc sau:
dij=1- 73k, =
Trong d6, dij la s khdc biét di truyén giita mau giong i va j;
L 14 s6 vi tri (locus);
7 12 muc boi thé (z = 2);
m 14 s6 allele bat cap voi vi tri (locus) .

O phan mém DARWIN, cay pha hé dugc hinh thanh c6 chira gia tri vé su khéac
biét di truyén giita cac mau gidng twong tng véi tan sd xuat hién ma mdi canh nhan
duogc trén cay pha hé, gia tri vé mirc d6 twong dong di truyén tir 0% dén 100% va cac
mau gidng dugc nhém lai v6i nhau theo timg cum di truyén.

- Cum di truyén 1 tdp hop cta tt ca cic mau gidng c6 mdi quan hé di truyén gan g
v6i nhau va cung xuat phat tir cing mot diém phan nhanh trén cdy pha hé.

- Nhém gidng 1a tap hop cua tit ca nhitng miu gidng cao su duoc suu tip trén cling
mot tiéu ving dia 1y thudc bang Rondonia (Brazil) hoic cing mot ving dia 1y thudc
lwu vie song Amazon, nhung khong xac dinh chinh xac trén cac tiéu ving suu tap.
2.4.3.3 Phan tich ciu tric di truyén ciia cAc mau giong cao su cé ngudn goc tir
bang Rondonia (Brazil)

M6 hinh du doan ciu tric di truyén ctia cic mau gidng cao su c6 ngudn gdc tir
bang Rondonia dugc phan tich theo hai phuong phap.

- Cdu tricc di truyén dwa trén phan tich thanh phéan chinh (PCA)

Céu tric di truyén ciia cac miu gidng tir bang Rondonnia (Brazil) dua trén
phan tich thanh phan chinh (PCA) bang phan mém DARWIN v6.05. Phan tich dya
vao khoang cach di truyén tir ma tran sai biét voi chi sé bét cip don giita cac miu
gidng dé dua ra d6 thi khoang cach da chiéu clia cac mau gidng trén céc truc toa do.
- Cdu triic di truyén theo phwong phdp phin cum Bayes

Toan bd 951 miu giéng cao su co6 ngudn gdc tir bang Rondonia (Brazil) duoc
dua vao phan tich ciu trac di truyén bang mé hinh hdn hop véi tan sé allele doc lap

gitra cdc mau giong va khong cung cap thong tin wu tién vé céc vi tri lay mau, phuong
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phap phan cum di truyén Bayes dugc thuc hién trén phan mém STRUCTURE v2.3.3
(Pritchard va ctv, 2000), gdm cac budc phan tich nhu sau:

- Sb cum di truyén (K) ma mdi mau gidng duoc kiém tra theo hé théng phan
cum tir 1 dén 10 v6i 20 1an 1ap cho mdi cum di truyén; giai doan kiém tra (burn-in)
va s6 1an lip lai twong tmg 1a 100.000 va 200.000 cho mdi lan phén tich.

- Théng ké AK dic biét (Evanno va ctv, 2005) dugc sit dung dé danh gia cho
nhing thay d6i vé xac suat Log theo gia tri cum di truyén (K) va gia tri cum di truyén
(K) t6i wu nhat duoc xac dinh bang chuong trinh Structure Harvester truc tuyén (Earl
va vonHoldt, 2012).

- Khi gia tri cum di truyén (K) t6i wu duoc xac dinh, sir dung thuat toan (greedy
algorithm) tir phan mém CLUMPP v1.1 (Jakobsson va Rosenberg, 2007), thtr ty mau
dugc dua vao phén tich ngau nhién véi 1.000 hoan vi dé udc lugng hé s6 mau giéng
t6t nhat cho mdi cum di truyén; dua vao xéac suat (q) ma mau giéng thudc vé cac cum
di truyén duoc so sanh véi tong s6 cum di truyén (K), mau gidng c6 xac suat q > 0,75
thudc vé mot cum di truyén va mau gidng cé xac suat q < 0,75 thudc vé cum di truyén
hdn hop. D6 thi minh hoa s6 luong mau giéng cho mdi cum di truyén duoc thyc hién
bang pham mém DISTRUCT v1.1 (Rosenberg, 2004). Cac budc phén tich ciu tric
di truyén thtr cp tiép theo duogc thuc hién véi cting phuong phap nhu ¢ phan cum di
truyén Bayes ban dau.
2.4.3.4 Phwong phap thu thap va phén tich s6 liéu sinh trwdéng va ning suit mi
- Phwong phdp thu thép sé li¢u

Do s6 luong mau giéng c6 ngudn gdc tir bang Rondonia (Brazil) dang bao ton
¢ Viét Nam kha 16m, nén viéc danh gia cac chi ti€u nong hoc chi dugc thyc hién trén
thi nghiém & dang quy mo nhoé (Arboretum, SG). Céc thi nghiém duoc bb tri theo kiéu
khéi day du ngiu nhién, mdi 6 gidng thi nghiém c6 1 cay véi 5 1an lap lai hodc 3 cay
v6i 2 1an 1ap lai, tat ca mau giéng trén cac thi nghiém déu duoc so sanh véi ddi ching
GT1 la dong vo tinh ciia ngudn gen Wickham. Tuy nhién, trong thyc té san xuat co

su khac biét rat 16n vé kha nang nhan gidng, ty 1 nhan ghép sdng va qui hoach dién



47

tich tréng thi nghiém hang nim; do d6, nhitng mau giéng tir bang Rondonia da phai
danh gia trén nhiéu thi nghiém khac nhau va kéo dai qua nhiéu nim (Bang 2.6).
Bang 2.6 S6 lwong mau giéng ciia ngudn gen tir bang Rondonia dugce danh gid trén

cac thi nghiém tai Lai Khé

Thi Nim Sénim Dién Matdd SO So S mau gidng

nghiém trong  theo tich (cAy/ cay/d lan Tdéng Mau gibng

doi (ha) ha) cosé lap s&  Rondonia
SGLK85 1985 15 15,8 571 1 5 1536 452
SGLK91 1991 15 14 571 1 5 133 51
SGLK94 1994 15 50 571 3 2 328 71
SGLK96 1996 15 2,1 571 3 2 225 40
SGLKO03 2003 15 3,0 571 3 2 190 53
SGLK04 2004 15 2,0 571 3 2 190 52
SGLKO0O5 2005 15 3,0 571 3 2 265 62
SGLKO06 2003 15 2,0 571 3 2 196 40

- Lai Khé thuoc xa Lai Hung, huyén Bau Bang, tinh Binh Duong.

Dé danh gia mbi quan hé di truyén ctia cac mau gidng cao su tiém ning vé sinh
truong va nang suat mu trong mdi nhom gidng dugc suu tip tir cac tiéu ving thudc
bang Rondonia (Brazil). Dit liéu dugc duc két qua nhiéu nim theo ddi trén cac thi
nghiém (Bang 2.6), mau gidng trén cac thi nghiém dugc dénh gia theo mot quy trinh
chung va sb liéu duoc luu trit tai Vién Nghién ctru Cao su Viét Nam.

- Sinh trwéng (vong than, cm): Sinh trudng duoc danh gia bang chu vi than (vong
than) cho tit ca cac mau giéng trén thi nghiém trong sudt qua trinh theo ddi, sinh
truong dugce do vao thang 4 hang nam & vi tri ¢b dinh cach mit dat 100 cm.

- Ning sudt mi Kho (gam/cay/lan cao_g/c/c): Tat ca cac mau giong trén thi nghiém
déu dugc cao mi theo ché d6 S/2 d3 (1/2 vong than, 3 ngay cao mot 1an); tir nim cao
thir 3 tr& di c6 sir dung chat kich thich mu Ethrel (2,5%) duoc ap dung 4 1an/nam.
Ning suat mii duoc thu thap dinh ky 1 1an/thdng trén timg cAy; khi mi ngung chay,

dugc danh déng trong chén himg mu bang acid acetic 3 - 4%, sau d6 duoc lam mong,
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rira sach va hong khd cho dén khi kho hoan toan (30 ngay), can trong lugng ma khod
ting cdy; nang suat mia dugc tinh trung binh cho timg 6 gidng va cac nam cao.
- Phwong phdp phan tich sé ligu

Str dung phuong phap kiém tra dang phan bb chuin bang tric nghiém A2 cho
toan bo di liéu vé sinh trudng va ning suit mi cua cic miu gidng cao su, cic budc
phan tich gém xac dinh khoang bién thién cua cac mau giéng, chia to; tinh gidi han
trén, dudi va tri sb giita t6, tinh tan s6 quan sat (fi) cua to; tinh gid tri trung binh,
phuong sai ctia miu, xac sut ctia to va tri s A% so sanh tri sd tinh A2 va tri s6 A2 trong
bang g v6i d6 t do (df = s6 t6 - 3) & muc ¥ nghia = 0,05.

Bang 2.7 Bang tom tat két qua phan tich A2

Giéi Trisd Tansé fi.Xi X3 fiX2i  Tansoly  (fi — Fi)¥Fi

hanto gilratd quan thuyét (Fi)
(Xi)  séat (fi)
Tong (fi)  X(FiXi) X(X3) X(fiX%) XFi=nPi A2=X(fi-Fi)?

IFi
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Chwong 3
KET QUA VA THAO LUAN

3.1 Kiém tra chit lwgng miu DNA dwoc sir dung trong nghién ciru
3.1.1 Chét lwgng miu DNA duwoc ly trich tir 14 cao su tai Viét Nam

DNA 1a thong tin di truyén ban dau va 1a vat liéu quan trong cho nhiing nghién
ctru vé chi thi phan tir. Viéc ly trich DNA ciing 14 rat quan trong vi chat lugng DNA
s& anh hudng dén sy thanh cong cia cac k¥ thuat di truyén. Mau DNA ly trich tir 14
cao su theo phuong phap CTAB di duoc cai tién cho phu hop véi diéu kién thyc tién
cua Viét Nam (Trﬁn Thanh, 2007). Dbé danh gia do tinh sach va néng do ctia cac mau
DNA duoc x4c dinh bang may do quang phdé Nanophotometer® P330, két qua trinh
bay & Bang 3.1 da cho thdy hau hét cic mau DNA déu c6 ty 16 OD260nm/OD2gonm Ca0
v6i dao dong tir 1,54 dén 2,13 va sb luong mau DNA c6 ty 16 OD2sonm/OD2gonm > 1,7
chiém dén 99,5%, twong tng voi 1.089 mau DNA; do d6, cac mau DNA thu duoc c6
d6 tinh sach cao dd dap Gmg yéu cau cia phan tng PCR véi cac thi thi SSRs. Bén
canh d6, ndong do cta cac mau DNA 1a rat cao dat tir 101 ng/pL dén 3.782 ng/uL;
trong do, sb luong mau DNA cé n@)ng do dat trén 400 ng/uL chiém 99% va s6 luong
mau dat trén 1.000 ng/pL chiém hon 88%.

Dinh tinh miu DNA duoc ly trich tir 14 ctia cac mau giéng cao su thong qua
viéc so sanh vé&i vach saing DNA thang chuan xuat hién trén gel agarose 1% sau khi
dién di, két qua da cho thay tit ca cac miu DNA déu hién bing rd rang véi cac bing
it bi gdy (Phu lyc 5), diéu nay da khang dinh nhiing thao tac trong quy trinh ly trich
DNA ttr 14 cao su tai phong thi nghi¢m cua Vién Nghién ciru Cao su Viét Nam la
chuan xac va dang tin cdy. Nhu vay, hau hét tit ca c4&c miu DNA thu dugc déu dat
yéu cau vé chét luong, ndng d6 va ciing nhu du sé lwong dé thuc hién phan tng PCR

vO1 cac chi thi SSRs.
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Bang 3.1 D¢ tinh sach va néng do ctia 1.094 mau DNA duoc xac dinh bﬁng may do
quang phd Nanophotometer® P330
SSmiu Ty 1é OD26onm/OD2sonm  Nong dd DNA (ng/puL)

Nhom gidng giong Thap nhat  Caonhat Thapnhat  Cao nhat

RO 18 1,84 2,01 749 1.773
RO/AIT 152 1,69 2,11 190 3.246
RO/C/8 86 1,77 2,10 555 3.782
RO/C/9 124 1,79 2,12 333 3.728
RO/CM 29 1,84 2,10 1.081 2.263
RO/CM/10 115 1,66 2,13 166 2.568
RO/CM/11 66 1,87 2,10 861 2.771
RO/CM/12 41 1,85 2,11 722 2.690
RO//5 62 1,83 2,10 855 3.631
RO/J/6 51 1,61 2,10 107 2.659
RO/JP/3 144 1,54 2,13 101 3.256
RO/OP/4 27 1,83 2,10 1.034 2.399
RO/PB/1 53 1,64 2,09 759 2.711
RO/PB/2 92 1,80 2,10 687 2.747
w 33 1,63 1,94 130 1.703
Wx A 1 1,91 191 1.512 1.512

3.1.2 Chat lweng san pham PCR ciia c4c mau gidng cao su dwoc khuéch dai bang
chi thi SSRs

San pham PCR cua cac mau gidng cao su sau khi khuéch dai véi 15 chi thi
SSRs va duoc dua vao dién di mao quan trén may doc trinh tw ABI 3500, ) luong
va kich thuéc bang da hinh dugc phén tich bang phdn mém GeneMapper® v4.1. S&
luong va kich thude cac bang da hinh tt nhat duoc ghi nhan thong qua hinh anh dién
di ctia mdi mau gidng vdi tat ca 15 chi thi SSRs ¢6 gid tri bang da hinh (allele) ¢6 hai

dinh cao nhét (Hinh 3.1). Bé dam bao vé d tin cdy vé san pham PCR cua tat ca cac
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mau gidng bang cach so sanh voi cac dong ddi ching 12 PB 260 va RRIM 600 nham
phat hién nhiing sai sot c6 thé xay ra trong qua trinh khuéch dai mau DNA. Cac miu
gidng ddi ching di duoc phén tich va kiém tra ding giéng tir nghién ctu trude do
cua Le Guen va ctv (2009).

Xem xét vé nhitng sy bat thudng c6 thé xay ra véi san phadm PCR, tat ca nhiing
yéu tb bat thudng cua cac mau gidng cao su va chi thi SSRs déu bj loai ra khoi bo di
lidu, ké ca nhitng bat thudng vé s6 lwong bang da hinh (s6 luong allele) vi cay cao su
duoc cho 1a loai ludng bdi va khong thé ton tai cac thé tam boi hodc tir boi. Bén canh
d6, cac phan mém duoc st dung dé phan tich di truyén trén ciy cao su trong nghién
ctru khong thé xur 1y nhidu mirc d6 boi thé trong cing mot bd dir lidu; do do, bo dir
lidu chi giir lai nhitng mau gidng c6 hai dinh allele v6i chiéu cao 16n nhat va khong

xem xét dén bat ky nhitng yéu t6 khac (Hinh 3.1).
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Hinh 3.1 San pham PCR ciia mau giéng PB 260 véi chi thi A2406 va M574 dugc
dién di mao quan bﬁng may doc trinh ty ABI 3500 c6 $6 lugng va kich thudc bang

da hinh sau khi phan tich trén phan mém GeneMapper
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Tét ca 15 chi thi SSRs duoc lya chon cho nghién curu déu c6 tinh da hinh cao
va cling nhu d3 sir dung thanh cong trong viéc danh gia di truyén trén nhiéu ngudn
gen cay cao su khac nhau (Lespinasse va ctv, 2000; Le Guen va ctv, 2009; 2011;
Souza va ctv, 2015). Tuy nhién, ddi véi cay cao su ¢ Viét Nam van chua dugce danh
gi4 bang cac chi thi SSRs, do d6 viéc tng dung cac chi thi SSRs nay vao dé nghién
ctru di truyén cho cac ngudn trén ciy cao su ¢ Viét Nam s& giam dang ké vé chi phi
va ciing nhu thoi gian ma khong can phai qua qua trinh thir nghiém, nhung van dam
bao vé do tin cay cho muc ti€u nghién ctru va irng dung trén cay cao su tai Viét Nam.

Bang 3.2 So luong va ty 1€ mau thu duoc cta 15 chi thi SSRs béng phan ung PCR

tir 1.127 mau gidng cao su

Téng sb S6 lugng va ty 16 mau thu dugc tir phan tng PCR
Chi thi mau  Somaudat Tylé (%) SO6maukhuyét Ty lé (%)
A2365 1.127 1.062 94,2 65 58
A2368 1.127 1.077 95,6 50 4.4
A2387 1.127 1.108 98,3 19 1,7
A2406 1.127 1.094 97,1 33 2,9
A2508 1.127 1.116 99,0 11 1,0
A2684 1.127 1.124 99,7 3 0,3
A2689 1.127 1.099 97,5 28 2,5
A2736 1.127 1.120 99,4 7 0,6
A3l 1.127 1.120 99,4 7 0,6
BAC55B02 1.127 1.117 99,1 10 0,9
M574 1.127 1.120 99,4 7 0,6
MnSod 1.127 1.110 98,5 17 1,5
T2083 1.127 1.123 99,6 4 0,4
TA2163 1.127 1.056 93,7 71 6,3
TAs2558 1.127 1.122 99,6 5 0,4

Tong s6 16.905 16.568 98,0 337 2,0




53

Bang 3.3 S6 luong va ty 16 miu thu duoc cua 18 nhom gidng cao su tir phan Gmg

PCR v6i 15 chi thi SSRs

Sb lugng va ty 1& mau thu duoc tir phan tng PCR

Nhom gidng  S6 miu Somau Tylé  Somau  Tylé

gidng Téng sb dat (%) khuyét (%)
RO 18 270 268 99,3 2 0,7
RO/A/7 153 2.295  2.242 97,7 53 2,3
RO/C/8 87 1.305 1278 97,9 27 2,1
RO/C/9 124 1.860  1.809 97,3 51 2,7
RO/CM 29 435 412 94,7 23 5,3
RO/CM/10 115 1.725  1.715 99,4 10 0,6
RO/CM/11 66 990 985 99,5 5 0,5
RO/CM/12 41 615 614 99,8 1 0,2
RO//5 62 930 918 98,7 12 1,3
RO/J/6 51 765 752 98,3 13 1,7
RO/JP/3 144 2.160  2.079 96,3 81 3,8
RO/OP/4 27 405 399 98,5 6 1,5
RO/PB/1 53 795 768 96,6 27 3,4
RO/PB/2 92 1.380  1.357 98,3 23 1,7
AC 14 210 210 100 0 0,0
MT 9 135 133 98,5 2 1,5
W 35 525 524 99,8 1 0,2
W x A 7 105 105 100 0 0,0
Tong s6 1.127 16.905 16.568 98,0 337 2,0

San pham khuéch dai tir 1.127 mau gidng cao su duoc thyuc hién véi cac chudi
microsatellite bang phan tmg PCR, két qua san pham PCR thu duoc co ty 1& thanh
cong rat cao véi trung binh dat 98%. Panh gia trén 15 chi thi SSRs, hau hét céac chi
thi SSRs déu co ty 1¢ thanh cong dat tir 93,7% dén 99,7% véi trung binh trén tit ca
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15 chi thi SSRs dat ty 16 98% va ty 16 mau khuyét rat thip voi trung binh 13 2%, dao
dong tir 0,3% dén 6,3% (Bang 3.2). Tuong tw, s luong mau cua cic nhom gidng da
duogc khuéch dai thanh cong véi 15 chi thi SSRs dat ty 18 tir 94,7% dén 100%, trong
d6 nhom gidng AC va WxA c6 ty 1é dat 100%; ty 1 s6 luong mau khuyét 1a rat thap,
trung binh trén tit ca cac nhom gidng chi chiém 2% va ty 1é mau khuyét cao nhét 1a
5,3% thudc vé nhom giéng RO/CM (Bang 3.3). Nhu vy, 15 chi thi SSRs dua vao
mg dung dé nghién ciru di truyén cho cic ngudn gen ciy cao su & Viét Nam da cho
thay san pham PCR thu duoc tir 1.127 mau giéng déu dat yéu cau voi muic do do tin
ciy va do chinh xac cao dé co thé tiép tuc cho cac budc phan tich sau hon.
3.2 Panh gia kha nang tao bang da hinh cuta cac chi thi SSRs va da dang di
truyén ciia ciAc ngudn gen ciy cao su
3.2.1 Kha ning tao bing da hinh ciia 15 chi thi SSRs dwa trén miu giéng cao su
Panh gia mirc d6 da hinh ctia cac chi thi SSRs dugc tao ra dua trén 1.127 mau
ctia 18 nhom gidng tir nhidu ngudn gen khac nhau, két qua & Bang 3.4 da cho thay tat
ca 15 chi thi SSRs déu c6 chi s6 can giao (Fst) 13 khac biét c6 ¥ nghia véi d tin cay
99,9%, do d6 tan s6 allele giita cac mau gidng trong cac nhom giéng 1a khong dong
nhat va hé s can giao kha thap dat tir 0,07 dén 0,18 véi trung binh 13 0,11. Mirc do
da hinh cao trén 15 chi thi SSRs, téng ) bang da hinh dat 467, trung binh dat 31,1
voi sy dao dong tir 15 bang trén chi thi BAC55B05 dén 47 bang trén chi thi MnSod.
Bén canh d6, cac thong sb di truyén quan thé cao ciing di cho thdy mirc do da hinh
cao cua cac chi thi SSRs, sb bang da hinh trung binh (Na) dat 12,6 véi su thay doi tir
3,2 bang & chi thi T2083 dén 18,4 bang ¢ chi thi MnSod; chi ) thong tin da hinh
(PIC), trung binh dat 0,86 va su bién dong tir 0,34 trén chi thi T2083 dén 0,95 trén
chi thi M574. Panh gia thong qua chi s6 da dang di truyén, di hop tir ky vong (He)
16n hon di hop tir quan sat (Ho) trén tit ca cac chi thi, di hop tir ky vong (He) cao véi
dao dong tur 0,28 dén 0,87 va trung binh dat 0,76. Do do6, céc chi thi SSRs dugc st
dung déu co céc chi sd thong tin da hinh cao; tuy nhién, chi thi T2083 c6 cac chi sb
da hinh thdp nhét so vdi cac chi thi khac, nhung chi sb can giao (Fst) 1a khac biét rat

6 ¥ nghia nén chi thi T2083 van dam béo tinh da hinh cao (Bang 3.4).
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Bang 3.4 Da hinh cta 15 chi thi SSRs duya trén 1.127 miu tir 18 nhém gbng cao su

Kich thuéc So
Chi thi SSRs  bang da hinh  bang Na PIC Ho He Fst

(bp) da hinh

A2365 190 - 227 34 11,2 083 049 069 017"
A2368 190 - 270 21 109 089 063 0,77 013"
A2387 189 - 221 17 76 081 064 069 0147
A2406 113-173 42 17,1 093 069 0,83 0,117
A2508 248 - 315 42 15,7 090 085 0,84 0,07
A2684 256 - 302 39 158 094 0,73 0,83 0,127
A2689 81-117 31 11,3 091 069 0,78 0,14™
A2736 102 - 142 22 120 089 0,76 0,83 0,07
A3l 147 - 194 29 14,3 092 087 085 0,08™
BAC55B02 150 - 175 15 67 074 039 065 012"
M574 212 - 291 42 17,7 095 080 0,87 0,08
MnSod 205 - 267 47 184 094 085 0,87 0,07
T2083 279 - 307 16 32 034 027 028 018"
TA2163 194 - 247 35 136 093 042 082 0,127
TAs2558 217 - 258 35 14,1 092 083 0,84 0,08
Trung binh - 311 126 086 066 0,76 0,11
Sai so0 chudn
(SE) - - 1,1 0,04 005 004 0,01

[10,2- [0,77- [0,57- [0,68- [0,10-
Khoang tin cay - - 14,71 0,91] 0,75] 0,82] 0,13]
Tong s6 bang
da hinh - 467 - - - - -

Na: S6 bang da hinh trung binh; Ho: Di hop tir quan sat; He: Di hop tir ky vong; PIC: Chi
6 thong tin da hinh; Fst: Hé s6 cdn giao bén trong quan thé véi xdc sudt P(Fst) < 0,001.
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Tuong tu, danh gia vé muc do da hinh cta 15 chi thi SSRs dua trén 951 mau
gidng c6 ngudn gdc tir 14 ving thudc bang Rondonia (Brazil) dang bao ton & Viét
Nam. Két qua phan tich dugc thé hién ¢ Bang 3.5 di cho thiy tan sb allele giita cac
mau gidng bén trong cac nhoém gidng khong cd sy dong nhat véi hé s6 can giao (Fst)
la khac biét rat c6 ¥ nghia & murc do tin cdy 99,9%, chi sb can giao trung binh dat 0,09
v6i dao dong tir 0,05 dén 0,20; ngoai ra, di hop tir ky vong (He) 16n hon di hop tir
quan sat (Ho) & tat ca cac chi thi. Mirc d da hinh cao ctia cac chi thi SSRs dugc phat
hién vai tong s6 bang da hinh dat 457, s6 lwong bang da hinh thay doi tir 15 bang trén
chi thi BAC55B05 dén 46 bang trén chi thi MnSod va trung binh dat 30,5 bang. Hon
nita, dua trén céac thong s6 di truyén quﬁn thé da xac dinh vé muc d6 da hinh cao cia
cac chi thi SSRs, s6 bang da hinh trung binh (Na) dat 13,7 bang va c6 su thay doi tir
3,5 bang & chi thi T2083 dén 20,3 bing & chi thi MnSod; chi s6 thong tin da hinh
(PIC) trung binh dat 0,85 va c¢6 mirc do bién thién rat 16n gitta cac chi thi tir 0,40
(T2083) dén 0,95 & chi thi M574; d6i vé6i di hop tir ky vong (He) cta ngudn gen tir
bang Rondonia gan nhu cao hon so véi phéan tich trén toan bd 1.127 mau gidng, di
hop tir (He) trung binh dat 0,78 trén cac chi thi, cao nhét thudc vé chi thi MnSod va
thap nhat dat 0,34 1a chi thi T2083.

So sanh mutrc dd da hinh cta 15 chi thi SSRs dugc tao ra tir hai bd mau giéng
cao su, mot bd mau bao gém toan b 1.127 mau cta 18 nhom giéng tr nhiéu nguén
gen khac nhau (Bang 3.4) va mot bd miu bao gdm 951 méu ctia 14 nhom gidng c6
ngudn gdc tir bang Rondonia (Bang 3.5). Cac thong s6 da hinh cta cac chi thi SSRs
gan nhu ¢6 sy tuong dong giita hai bd mau, trong d6 chi thi T2083 ¢o cac chi sd da
hinh thap nhit nhung van dam bao vé tinh da hinh cao. Tuy nhién, bd mau cua 14
nhom gidng tir cac ving thudc bang Rondonia (Brazil) ¢ céc chi s6 da hinh cao hon
s0 v6i bo miu ciia 18 nhoém giéng tir nhiéu ngudn gen gém sd bang da hinh trung

binh (Na) va di hop tu ky vong (He).
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Bang 3.5 Da hinh cta 15 chi thi SSRs dya trén 951 miu tir 14 nhoém gbng dugce suu
tap tai bang Rondonia
Kich thuéc SO
Chi thi SSRs  bang da hinh  bang Na PIC Ho He Fst
(bp) da hinh

A2365 190 - 227 34 114 082 044 065 0,207
A2368 190 - 270 21 12,1 088 061 0,79 0,107
A2387 189 - 221 16 77 078 063 067 0147
A2406 113-173 42 200 093 0,71 086 0,08
A2508 248 - 315 42 170 09 08 085 0,06
A2684 256 - 302 37 175 094 0,71 086 0,09™
A2689 81-114 28 11,7 089 069 080 0,09
A2736 102 - 142 22 128 089 0,79 084 0,05™
A3l 147 - 194 28 154 093 085 086 0,07
BAC55B02 150 - 175 15 69 074 033 068 0,09
M574 212 - 291 42 194 095 080 087 0,08
MnSod 205 - 267 46 203 094 083 088 0,07
T2083 279 - 307 15 35 040 033 034 014
TA2163 194 - 247 35 154 092 0,38 085 0,08
TAs2558 217 - 258 34 150 092 085 086 0,07
Trung binh - 30,5 13,7 085 0,65 0,78 0,09
Sai s6 chuan
(SE) - - 13 004 005 004 0,01
[11,4- [0,78- [0,56- [0,71- [0,07-
Khoang tin cay - - 16,0] 0,91] 0,75] 0,84] 0,11]
Téng s6 bing
da hinh - 457 - - - - -

Na: S6 bang da hinh trung binh; Ho: Di hop tir quan sat; He: Di hop tir ky vong; PIC: Chi
6 thong tin da hinh; Fst: Hé s6 cdn giao bén trong quan thé véi xdc sudt P(Fst) < 0,001.
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So sanh vé mirc d6 da hinh cua 15 chi thi SSRs dira trén ngudn gen cy cao su
hoang dai dang bao ton & Viét Nam véi két qua dat duoc tir nhitng nghién ctru trude
d6 cung thuc hién trén cac ngudn gen cdy cao su hoang dai. Oktavia va ctv (2017) da
sir dung 15 chi thi SSRs dé phan tich cho 59 mau giéng, trong d6 50 mau giéng cao
su hoang dai tir bo suwu tip IRRDB’81 va 6 dong vo tinh tir ngudn gen Wickham; két
qua thu duoc véi 6 bang da hinh trung binh (Na) dat 6,2 bang va chi s6 thong tin da
hinh (PIC) trung binh dat 0,6 trén tat ca 15 chi thi SSRs. Souza va ctv (2015) st dung
13 chi thi SSRs dé phan tich cho 1.117 mau giéng tir 9 nhom gidéng cua 7 bo suu tap
dugc bao ton tai Brazil di phat hién tong s6 408 bing da hinh trén tit ca cac chi thi
SSRs, s6 bang da hinh trung binh (Na) 1a 14,5 va trung binh di hop tir ky vong (He)
dat 0,76. Theo Le Guen va ctv (2009), 18 chi thi SSRs dugc st dung dé phan tich cho
307 mau giéng tir 19 tiéu ving suu tip thudc bén ngudn gen khac nhau, két qua cho
thay sd bang da hinh trung binh (Na) dat 21,7 bang va di hop t ky vong (He) dat
0,74 trén tat ca cac chi thi. Ciling theo Lekawipat va ctv (2003), st dung 12 chi thi
SSRs dé danh gia da dang di truyén cho hai nguon gen bao gom 68 mau gidng cao su
hoang dai va 40 dong vé tinh tir ngudn gen Wickham, tong s6 bing da hinh da duoc
phat hién 1a 170 bang va sb bang da hinh trung binh (Na) dat 14,2 bang; trong dé, sd
bang da hinh trung binh (Na) ctia ngudn gen cao su hoang dai dat 13,6 bing cao hon
nhiéu so voi ngudén gen Wickham 14 5,9 bang da hinh.

O mot nghién ctiu khac di sir dung 15 chi thi SSRs dé dénh gia mirc d6 da
dang di truyén cho hai quan thé cay cao su, mot quan thé duoc bao ton tai Selviria
thudc bang Mato Grosso (Brazil) gdm 18 mau giong 13 nhitng dong lai tu do (GT]1,
PR107, RRIM600, IAN873 va IAN717) va mot quan thé duoc bao ton tai Maraba
thugc bang Para (Brazil) gdbm 46 mau giéng khong rd ngudn goc. Tong sd 197 bang
da hinh duogc phat hién trén cac chi thi SSRs véi dao dong tir 3 dén 20 bing va trung
binh 13 9,3 bang da hinh; trong d6, s6 luong bang da hinh tir quan thé Selviria (Mato
Grosso, Brazil) voi tong s6 dat 100 va trung binh dat 6,7 bing da hinh thap hon so
v6i quan thé Maraba (Para, Brazil) c6 tong s6 biang da hinh dat 179 va trung binh dat
11,9 bang da hinh trén tat ca cac chi thi SSRs (Silva va ctv, 2019).
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Bén canh d6, mirc d6 da hinh ctia cac chi thi SSRs dura trén cac ngudn gen cay
cao su cta Viét Nam ciing duoc so sanh véi nhitng két qua nghién ctru vé da hinh cua
chi thi SSRs duogc phan tich trén nhiéu ngudn gen cay cao su khac voi sd luong chi
thi SSRs 16n. Theo Mantello va ctv (2012) da sir dung 46 chi thi SSRs dé danh gia
cho 36 mau gidng H. brasiliensis va 6 loai thudc chi Hevea, sb bing da hinh trung
binh (Na) trén tit ca cac chi thi dat 9,5 bang tir 6 loai va dat 6,4 bang tir 36 miu giéng
H. brasiliensis, diéu d6 di cho thay rang 6 loai cua chi Hevea c6 sy xuat hién cia
nhiing allele méi. Perseguini va ctv (2012), str dung 30 chi thi SSRs dé phan tich cho
51 mau gidng, trong d6 45 mau giéng H. brasiliensis va 6 loai khac thudc chi Hevea;
tong sO 149 bang da hinh dugc phat hién trén tat ca cac chi thi va trung binh 13 4,96
bang, chi sb thong tin da hinh (PIC) trung binh cta céac chi thi SSRs dat 0,59. Theo
Triwtayakorn va ctv (2011) sir dung 47 chi thi SSRs dé phan tich di truyén cho 20
dong vé tinh cao su, két qua thu duoc Vi trung binh 3,85 bang da hinh va hé s6 PIC
dat 0,50 trén tt ca 47 chi thi SSRs. Theo nghién ctru ciia Gouvea va ctv (2010), danh
gia da dang di truyén tir 60 dong v tinh cao su bang 68 chi thi SSRs di cho thay chi
s6 da hinh trung binh dat 0,58 trén tat cac chi thi SSRs. Do d6, hau hét cac nghién
ctru déu cho rang mirc do da hinh cta cac chi thi SSRs 1a do s6 lwong mau giéng va
ngudn vt liéu gidng dua vao phan tich ma khong phai 1a do sb luong chi thi SSRs
duoc st dung dé phan tich; ngoai ra, mirc d0 da hinh cuia cac chi thi SSRs va su da
dang di truyén ctia ngudn gen cdy cao su hoang dai cao hon nhiéu so véi cac ngudn
gen cay cao su dd qua qua trinh chon tao giéng.

Nhu vay, sau khi so sanh vé kha ning tao bang da hinh cua cac chi thi SSRs
dugc phan tich trén nhiéu ngudn gen cay cao su khac nhau ¢ nhitng nghién ctru trudce
d6 da co thé khang dinh 15 chi thi SSRs dugc dua vao ung dung dé danh gia da dang
di truyén cho cac ngudn gen ciy cao su dang bao ton & Viét Nam 13 phu hop. Tét ca
15 chi thi SSRs duogc sir dung déu c6 da hinh cao va s6 lwong bang da hinh rat phong
pht dat tir 15 dén 47, tong s 467 bang da hinh trén 18 nhém gidng va 457 bang trén
14 nhoém gibéng tir bang Rondonia (Brazil); do d6, toan b 1.127 mau giéng cao su

tiép tuc duoc nghién ctru sau hon vé di truyén dya vao 15 chi thi SSRs.
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3.2.2 Pa dang di truyén ciia cac nhém gidng cao su tir cac tiéu ving swu tap dua
vao 15 chi thi SSRs

B suu tAp qui gen cdy cao su & Viét Nam rat da dang va phong pht v6i hon
3.000 miu gidng, cac ngudn gen dua vao bao ton & Viét Nam tir 3 Chau luc gém 14
Quéc gia v6i khoang cach dia 1y rit xa nhau tir vi tuyén 23°B (Trung Quéc) dén vi
tuyén 15°N (bang Mato Grosso, Brazil); vé mdi trudng sinh thai ciia bd suu tip quy
gen rat da dang, nhom gibéng tir bang Acre duoc suu tp & viung Rio Branco (Brazil)
¢6 lwong mua 1,618 mm/ndm véi 5 thang kho, trong khi cac giéng tir Trung Qudc c6
kha ning chiu dung nhimg dot rét ngan 0° - 4°C va dugc trong & ving gi6 bio 16n.

Pénh gia da dang di truyén trén cac ngudn gen ciy cao su nham phuc vu cho
cong tac cai tién gidng & hién tai va trong tuong lai & Viét Nam nhu str dung truc tiép
cho san xuat hoic md rong ngudn di truyén cho chuong trinh lai tao gidng méi, dic
biét sir dung nhitng mau gidng hoang dai c¢6 ngudn gbc tlr cac ving nguyén quan
thudc luu vue séng Amazon. Pa dang di truyén cua cac bd suu tdp qui gen cdy cao
su 1a diéu kién tién quyét trong cac chuong trinh cai tién giéng, 1a co sé trong viéc
suu tAp va bao ton cac ngudn gen mot cach bén vitng. SSRs 1a chi thi dd duogc tng
dung thanh cong va rat hiéu qua vi mirc d6 chinh x4c cao trong viéc danh gia vé da
dang di truyén va xac dinh gidng cho cac ngudn gen ciy cao su.

Ung dung 15 chi thi SSRs dé phan tich di truyén cho toan bo 1.127 miu cua
18 nhom gidng cao su tir nhidu ngudn gen khac nhau va dang bao ton & Viét Nam.
Két qua thé hién ¢ Bang 3.6 da cho thy ty 1é da hinh trén tat ca cac chi thi SSRs dat
100% véi cac nhom gidng tir bang Rondonia va Acre; tuy nhién, ty 1& da hinh ctia cac
chi thi SSRs dat 93,3% véi nhom giébng MT, W va WxA. Dé hiéu rd hon vé ban chat
di truyén ctia cac mau gidng dang hién hiru bén trong mdi ngudn gen hoic mdi nhoém
gidng cao su théng qua chi sé ¢ dinh (F) da duoc phan tich; d6i véi cac nhom giéng
hoang dai duoc suu tap tir cac ving thudc luu vuc song Amazon déu c6 chi sé ¢
dinh (F) 13 hé s6 duong v6i mirc 46 dao dong rat 1on tir 0,04 dén 0,23; trong khi,
nhom giéng W ¢6 chi sé ¢b dinh (F =-0,01) 13 gia tri 4&m va nhom giébng WXA ¢6 chi

s6 ¢ dinh (F) gan nhu bang 0. Két qua dat duoc da c6 thé giai thich vé hién tuong
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thoai hoa gidng dang x4y ra trén ngudn gen ctia Wickham véi chi sé (F) 1a gia tri m,
vi cac miu gibng Wickham trong nghién ctru chu yéu 1a nhimg dong vo tinh dugc lai
tao tai Viét Nam theo dinh huéng vé ning suit mu trong thoi gian rat dai va da trai
qua qué trinh lai tao giong tir 3 dén 4 thé hé xuét phat tir cing mot ngudn gen cua
Wickham (W). Bén canh d6, nhitng nhém gibéng cao su c6 ngudn gdc tir cac bang cia
Brazil bao gdbm Acre, Mato Grosso va Rondonia dang bao ton ¢ Viét Nam vén trong
tinh trang nguyén so ban dau ma chwa duoc khai thac thong qua lai tao gidng.

Pénh gia mirc 46 da dang di truyén cuia cac ngudn gen tir cac thong so di truyén
quén thé duge xac dinh dwa vao 15 chi thi SSRs, két qua ¢ Bang 3.6 da cho théy sb
lugng allele trung binh (Na) ctia 18 nhom giong dao dong tir 6,3 dén 19,8 allele voi
trung binh chung dat 12,6 allele; & cdc nhom gidng tir bang Rondonia (Brazil) déu co
s6 luong allele trung binh (Na) cao dat tir 10,8 allele dén 19,8 allele, nhung s6 luong
allele trung binh (Na) kha thip & cic nhom gidéng MT, W va WxA dat tir 6,3 dén 6,9
allele. B6i voi di hop tir, tit ca cac nhom gidng tir ngudn gen hoang dai déu c6 di hop
tr ky vong (He) 16n hon di hop tir quan sat (Ho), nhung nhom gidng W ¢6 di hop tix
(He) nho hon (Ho) va nhom gidng WxA c6 di hop tir (Ho) bang (He), do d6 giita cac
mAu gidng trong cac quan thé ciy cao su tu nhién c6 sy giao phan ngiu nhién khong
chon loc nén vau duy tri tinh da dang di truyén ban dau trong b suu tp quy gen tir
khi dua vao bao t6n & Viét Nam. Panh gia sy da dang di truyén cta cic ngudn gen
thong qua chi s6 di hop tir ky vong (He), mirc dao dong tir 0,65 dén 0,85 voi trung
binh di hop tir ky vong (He) & tat ca 18 nhom giéng dat 0,76; trong d6, di hop tir (He)
cao chu yéu tap trung & cidc nhom gidng tir bang Rondonia va gi tri di hop tir (He)
thép nhét 13 nhom giéng W dat 0,65. Bén canh do, gia tri vé miat di truyén cling duoc
thé hién vai s6 lugng allele ca thé (Pa) phong phi trén cac nhom giéng, s6 luong
allele cac thé gan nhu xut hién trén cac nhém gidng duogc suu tip tir bang Rondonia
(Brazil), tong s6 allele ca thé duoc phat hién 12 97 allele véi trung binh 1a 5.4 allele;
s6 luong allele ca thé phong phti nhét thudc vé nhom gidng RO/C/8 véi 17 allele va
s6 luong allele ca thé khong xuat hién & nhom gidng WxA hodc c6 sd luong rat it &

cac nhom gidbng RO, MT va W.
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Bang 3.6 Da dang di truyén ctia 18 nhom gidng cao su tir cac ngudn gen khac nhau

dua vao 15 chi thi SSRs

Nhom gidng Na Ho He F Pa P (%)
RO 11,2 0,67 0,81 0,18 1 100
RO/A/7 17,0 0,63 0,79 0,21 11 100
RO/C/8 19,8 0,71 0,85 0,16 17 100
RO/C/9 16,3 0,59 0,75 0,22 7 100
RO/CM 13,3 0,61 0,80 0,23 9 100
RO/CM/10 14,9 0,67 0,76 0,12 6 100
RO/CM/11 14,4 0,72 0,74 0,04 6 100
RO/CM/12 11,5 0,66 0,71 0,06 3 100
RO/J/5 14,1 0,67 0,79 0,16 9 100
RO/J/6 12,6 0,70 0,80 0,12 5 100
RO/JP/3 16,0 0,65 0,79 0,19 5 100
RO/OP/4 11,7 0,63 0,80 0,22 4 100
RO/PB/1 10,8 0,64 0,74 0,14 2 100
RO/PB/2 13,7 0,61 0,74 0,17 8 100
AC 10,3 0,70 0,79 0,11 2 100
MT 6,7 0,62 0,67 0,08 1 93,3
W 6,3 0,66 0,65 -0,01 1 93,3
W x A 6,9 0,75 0,75 0,00 0 93,3
Trung binh 12,6 0,66 0,76 0,13 5,4 98,9

Sai s chuan (SE) 0,37 0,01 0,01 0,01

0,6

Téng allele ca thé - - - - 97 -

Na: Sé: allele trung binh; Ho: Di hop tir quan sat; He: Di hop tu ky vong; F: Chi $6 ¢o dinh;
Pa: So allele cac thé; P (%): Ty Ié da hinh trén cac chi thi.

Tuong ty, danh gia vé muc d6 da dang di truyén cua cac nhom giéng tir bo
mau ciia 951 mau giéng duge swu tap tir 14 tiéu ving khac nhau thuc bang Rondonia

(Barzil) dang bao ton & Viét Nam. Két qua trinh bay ¢ Bang 3.7 da cho thay tat ca
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cac nhom gibng déu chi sb ¢ dinh (F) 1a hé s6 duong véi mire bién dong kha 16m tir
0,03 & nhom gidéng RO/CM/11 dén 0,23 & nhom gidéng RO/CM, trung binh dat 0,16;
do d6, cac nhom giéng déu co di hop tir ky vong (He) 16n hon di hop tir quan sat (Ho)
va diéu nay da phan anh vé tinh trang hoang dai ctia ngudn gen ban dau dang duoc
bao ton. Mtrc d6 da dang di truyén cao cua ngudn gen tir bang Rondonia (Brazil), s6
luong allele trung binh (Na) cua 14 nhom gong dat 13,7 allele va c6 sy thay doi khéa
16n tir 10,8 allele trén nhém giéng RO/PB/1 dén 19,2 allele trén nhom gidng RO/C/8;
di hop tir ky vong (He) trung binh ciia cdc nhom giéng dat 0,78 va dao dong tir 0,71
trén nhom giong RO/CM/12 dén 0,85 trén nhom gidng RO/C/8.
Bang 3.7 Pa dang di truyén ctia 14 nhém gidng cao su dugc suu tap tir bang

Rondonia cua Brazil dua vao 15 chi thi SSRs

S6 allele trung Di hop tur Dihoptirky  Chi s6 co

Nhom giéng binh (Na) quan sat (Ho)  vong (He) dinh (F)
RO 11,0 0,69 0,81 0,15
RO/A/7 16,1 0,62 0,79 0,20
RO/C/8 19,2 0,72 0,85 0,16
RO/C/9 16,0 0,59 0,75 0,22
RO/CM 12,7 0,61 0,80 0,23
RO/CM/10 14,5 0,67 0,76 0,12
RO/CM/11 14,3 0,72 0,74 0,03
RO/CM/12 11,4 0,66 0,71 0,07
RO/J/5 13,7 0,67 0,79 0,16
RO/J/6 12,6 0,71 0,80 0,12
RO/JP/3 15,3 0,65 0,79 0,19
RO/OP/4 11,7 0,63 0,80 0,22
RO/PB/1 10,8 0,64 0,74 0,14
RO/PB/2 13,1 0,61 0,74 0,17
Trung binh 13,7 0,65 0,78 0,16

Sai sb chuan (SE) 0,40 0,02 0,01 0,02
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So sanh vé muc do da dang di truyén ciia cac ngudn gen ciy cao dang béo ton
& Viét Nam véi nhitg két qua nghién ctru trude bang chi thi SSRs, theo Souza va ctv
(2015) sir dung 13 chi thi SSRs dé phan tich da dang di truyén cho 1.117 miu gidng
tir 9 quan thé da phat hién s luong allele kha phong phu trén tat ca cac quan thé, két
qua cho thay sb luong allele trung binh cua tit ca cac quan thé 1a 14,5 allele va sé
luong allele ca thé kha phong pht ¢ cac ngudn gen Amazon hoang dai, nhung khong
xuat hién & cac dong Wickham; ngoai ra, da dang di truyén cao trén cic quan thé véi
di hop tr quan sat (Ho) dat 0,64 va di hop tir ky vong (He) dat 0,76; do do, nghién
ctru da khang dinh cac ngudn gen cao su hoang dai c6 da dang di truyén hon cic
ngudn gen da qua qua trinh chon tao; bén canh d6, nghién ciru cling da phat hién bo
suu tap quy gen nim 1995 c6 sb luong allele ca thé rat phong phu véi 34 allele ca thé
tir 428 mau gidng cua quan thé Amazonas va 20 allele ca thé tir 13 miu giéng cia
cac loai thudc chi Hevea. Le Guen va ctv (2009) str dung 15 chi thi SSRs dé phan tich
da dang di truyén cho 220 mau gidng tir 14 quan thé, két qua cho thay mirc d6 da
dang di truyén cao trén tat ca cac quan thé vdi so allele trung binh (Na) dat 7,5 allele,
trung binh di hop tr quan sat (Ho) 1a 0,63 va di hop tir ky vong (He) 1a 0,74.

Thém vao d6, nhiéu nghién ciru cling da so sanh vé mirc do da dang di truyén
gitra nguon gen Amazon hoang dai va ngudn gen Wickham, Lekawipat va ctv (2003)
sit dung 12 chi thi SSRs dé danh gia cho 40 mau gidng Wickham va 68 miu gidng
Amazon hoang dai d& X4c nhan ngudn gen Amazon c6 da hinh hon so v&i ngudn gen
Wickham va cac mau giéng da chia thanh ba nhém di truyén tuong tmg véi ba tiéu
viing dia 1y ma mau giéng duoc suu tap. Theo Oktavia va ctv (2017) sir dung 15 chi
thi SSRs dé danh gia cho cac miu gidng tir nguon gen IRRDB’81 va Wickham, két
qua da cho thdy ngudn gen IRRDB’81 da dang di truyén hon ngudn gen Wickham,
do d6 nghién ctru cho rang ngudn gen IRRDB’81 s& lam tang von di truyén cho cong
tac cai tién gidng cao su trong twong lai. Trudc d6, mot nghién ctru & Viét Nam da
danh gi4 da dang di truyén cho 59 mau gidng tir nguon gen IRRDB’81 bang chi thi
RAPD, mirc d6 da dang di truyén kha thap véi di hop tir chi dat 0,20 (Lai Van Lam

va ctv, 2009); tuy nhién, c6 sy khac biét rat 1on vé chi sé da dang di truyén tir cac
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nhom gidng trong bd swu tip quy gen cao su & Viét Nam giita chi thi SSRs va RAPD,
didu d6 c6 thé duoc giai thich 1 do s6 lugng mau duge dua vao phan tich bang chi
thi RAPD la qua it nhung lai mé rong cho nhiéu ngudn gen. Hau hét cac nghién ctru
d3 chimg minh ngudn gen Wickham c6 da dang di truyén thap hon so véi cac ngudn
gen hoang dai tir luu vuc song Amazon, do6 1a hé qua cua qua trinh chon tao theo dinh
huéng vé ning suat mu qua nhiéu thé hé trong thoi gian dai tir cing mot ngudn gen.

Ngoai ra, trong mét nghién cuau trén cac bo suu tap 1a nhirng dong lai chua xac
dinh nguon goc gidng, theo Silva va ctv (2019) da so sanh vé mic do da dang di
truyén giita hai quan thé cdy cao su bang 15 chi thi SSRs, mot quan thé duoc bao ton
tai Selviria thudc bang Mato Grosso (Brazil) gom 18 mau giéng 1a nhitng dong lai tu
do (GT1, PR107, RRIM600, IAN873 va IAN717) va mot quan thé duoc bao ton tai
Maraba thudc bang Para (Brazil) gdm 46 mau giéng khong r& nguon gbc; két qua cho
thay quan thé Selviria (Mato Grosso, Brazil) c6 sb allele trung binh (Na) dat 6,7 va
da dang di truyén thap hon so v&i quan thé Maraba (Para, Brazil) vé6i sb allele trung
binh (Na) dat 11,9 allele; di hop tir ky vong (He), di hop tir quan sat (Ho) va chi sb
¢ dinh (F) 13 twong tu giita hai quan thé, nhung quan thé Maraba (Para, Brazil) c6
s6 luong allele phong phti hon. Su khac biét di truyén giita cac quan thé (Gst” = 0,28)
d3 cho thiy rang su da dang di truyén chii yéu duoc phin bd bén trong cac quan thé;
hé s6 cung ngudn gdc trung binh ctia mdi quan thé 1a hé sé duong, nhung danh gia
trén ca hai quan thé 1a hé sé am (- 0,001), do d6 dong con lai giita cac cé thé cua hai
quan thé nay c6 thé tao ra nhung wu thé lai théng qua chuong trinh lai tao gidng méi.

Nhu vay, ddi chiéu véi két qua tir nhiéu nghién ctru trude d6 di cé thé khang
dinh cac nhom gidng cao su co ngudn gdc tir bang Rondonia (Brazil) dang bao tén &
Viét Nam 1a rat da dang di truyén véi cac chi s6 di truyén cao, sd lugng allele trung
binh (Na) dat 13,7 allele, di hop tir ky vong (He) dat 0,78 va c6 chira sb luong allele
c4 thé kha phong phu & hau hét cic nhom giéng; do d6, day 1a ngudn gen rat co gia
tri cho cac chuong trinh lai tao giéng méi ¢ Viét Nam véi ky vong tao ra nhiing uu
thé lai vuot troi. Hon nira, két qua ciing cho thdy c4c nhém gidng tir bang Rondonia

(Barzil) c6 da dang di truyén hon cac nhom gidng da qua qué trinh chon tao nhu nhém
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gidng Wickham, Wickham x Amazon va ngudn gen tir bang Mato Grosso (Brazil);
ngudn gen Wickham da xay ra hién twong thoi hoa giéng voi hé sd cén giao F < 0
va ngudn gen Wickham x Amazon c6 gia tri F = 0; cic nhom gidng tir bang Rondonia
c6 chi s6 F > 0 di cho thay giita cic miu giéng trong cac quan thé ti nhién co sy giao
phén ngiu nhién, khong chon loc va van duy tri tinh trang hoang dai trong b suu tap
quy gen & Viét Nam tir khi duoc bao ton.

3.3 Xac dinh méi quan hé di truyén giira cac miu gidng va giira cac nhom gidng
cao su dua vao chi thi SSRs

3.3.1 Moi quan hé di truyén giira cac mau giéng cao su dwa vao 15 chi thj SSRs

Bo suu tdp quy gen cdy cao su ¢ Viét Nam véi hon 3.000 mau giéng dén tir
nhiéu Qudc gia khac nhau, trong d6 ngudn gen tir C&C viing nguyén quan thudc luu
vuc song Amazon chiém 84%. Tuy nhién, dua vao dac diém hinh thai kho c6 thé
nhan dang mot cach chinh xac cho cac mau giong hodc xac dinh gitra cac miu gidng
c6 moi quan hé di truyén gan giii v6i nhau. Tong khi, nhiéu chi thi di truyén da duoc
sir dung dé xac dinh giéng nhu Isozyme (Chevallier, 1988), RAPD (Varghese va ctv,
1997; Venkatachalam va ctv, 2002), AFLP (Safiah, 2004) va SSRs (Seguin va ctv,
2001; Lekawipat va ctv, 2003); Seguin va ctv (2001) da sir dung 7 chi thi SSRs dé
xéac dinh gidng cho 97 dong vo tinh Wickham, tit ca dong vo tinh déu c6 pho DNA
(DNA profile) dic trung va xac suét gitta hai dong c6 cting pho DNA 14 rét thap.

Pé xac dinh mdi quan hé di truyén gitta cic mau giéng cao su dua vao 15 chi
thi SSRs, danh gia vé su khac biét di truyén cua toan bd 1.127 mau gidng dugc phan
tich thong qua ma tran khoang cach (distance matrix) va cay pha h¢ dugc xay dung
theo phuong phap Neighbor-Joining bang phan mém DARWIN. Két qua tir ciy pha
hé dugc thé hién & Hinh 3.2 cho thiy gan nhu nhitng miu giéng ciia mdi nhom giong
déu theo xu hudng tach riéng va tap trung lai véi nhau dé hinh thanh cac cum di
truyén riéng biét, toan bd 1.127 mau gidng da hinh thanh 16 cum di truyén twong ing
v6i mdi nhom gidng; trong d6, nhom gidng RO/IP/3 ¢d ngudn goc tir ticu ving Ji-
Parana da hinh thanh hai cum di truyén thir cip hodc cac nhom giéng AC, MT, W va

WxA di tap trung lai v6i nhau trén ciing mot cum di truyén.
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Daénh gi4 theo nhém gidng, & Bang 3.8 cho thiy gan nhu mdi nhom gidng déu
¢ sb lugng miu tap trung theo timg cum di truyén riéng chiém ty 18 tir 46% dén
100%; tuy nhién, mot sé nhém gidng nhu RO/CM/10, RO/CM/12 va RO/JP/3 d hinh
thanh cac cum di truyén thit cip hodc nhom gibng RO, RO/CM va RO/OP/4 khéng
tach biét rd rang ma mau gidng dugc phan bd trén nhidu cum di truyén. Panh gia theo
cum di truyén, sé lvgng miu cua cac nhoém gibng ciing tip trung theo timg cum di
truyén voi ty 18 tir 58% dén 97%; d6i véi tiéu ving Costa Marques, giita cac miu
gidng o su giao thoa 13n nhau nhung mau gidng tir mdi tiéu viing suu tip van theo
xu huéng nhém lai véi nhau dé hinh thanh cac cum di truyén riéng gdm nhom giong
RO/CM/10 (cum X), RO/CM/11 (XI), RO/CM/12 (XII va VIV). Tuong tu, d6i v6i
ngudn gen clng xuat phat tir mot tiéu ving dai 1y, nhung mdi nhém géng co su tach
biét 16 rang theo ting cum di truyén riéng nhu nguodn gen tir tiéu ving Calama gdom
nhom giéng RO/C/8 (cum IIT) va RO/C/9 (cum XV), ngudn gen tir tiéu ving Jaru véi
nhém gidng RO/J/5 (cum II) va RO/J/6 (cum IV), ngudn gen tir tiéu ving Pimenta
Bueno v&i nhém giong RO/PB/1 (cum VIII) va RO/PB/2 (cum VII); trong khi nhém
gidng AC, MT, W va WxA thudc nhiéu ngudn gen, nhung da tap trung trén cting mot
cum di truyén (V). Do d6, mdi cum di truyén gan nhu dugc tip hop ciia cic mau
gidng tir cing mot tiéu ving suu tdp, nhung van ton tai c4c cum di truyén hdn hop
hodc ¢6 su giao thoa giita cic mau tir cac nhom gidng trong cling mot tiéu ving.

Thém vao d6, & Bang 3.9 cho thiy giita cac cum di truyén dugc phén chia trén
ciy pha hé déu co sy khac biét ¥ nghia (P < 0,001) va chi sé khac biét di truyén (Fst)
rat thép ttr 0,02 dén 0,10. Mic du, gitra cac cum di truyén c6 su khac biét y nghia,
nhung c6 mdi quan hé gan gili hon duoc thé bién bang chi s6 khac biét di truyén (Fst)
thép hon, do d6 gitra cac cum di truyén nhu 1X, X, XI, XII va X1V thudc vé cac nhom
gidng dugc suu tap tir tiéu ving Costa Marques véi chi sb khac biét (Fst) dat tir 0,02
dén 0,05; tuong tu, chi sb khac biét thép gitra cac cum di truyén dat tir 0,04 dén 0,05
thudc vé cac nhom gidng tir tiéu vaung Jaru (11 va 1V), cac nhom gidng tir tiéu ving

Calama (111 va XV) va cac nhom gidng tir tiéu vung Ji-Parana (X111 va XVI).
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Hinh 3.2 Phan b ciia 1.127 méu gidng theo cac cum di truyén tir ciy pha hé duoc

xdy dung bang phan mém DARWIN duya vao 15 chi thi SSRs
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Bang 3.8 S6 luong va ty 16 miu cao nhat cia cac nhom gidng thudc vé mdi cum di truyén trén cdy pha hé trong tong sb 1.127 mau gidng

S8 mau Cum di truyén
Nhom gibng  giong | - u v Vo Ve VIE VL IX X X XIE XN XIV XV XVI Ty 1é (%)
RO 18 3 - - 1 4 1 - - - - - - 1 1 2 5 27,8
RO/A/7 153 123 3 2 11 6 1 1 - - - - 2 2 1 1 - 80,4
RO/C/8 87 2 - 69 3 5 2 - - - 1 - - 1 1 - 3 79,3
RO/C/9 124 1 - 1 2 7 - - - 1 - - - 111 1 89,5
RO/CM 29 - - - 1 1 - - - 10 1 3 7 2 3 1 - 34,5
RO/CM/10 115 - - - - 2 1 - - 10 5 20 16 - 4 2 4 48,7
RO/CM/11 66 - 1 - 1 1 1 - - 2 6 44 5 - 5 - - 66,7
RO/CM/12 41 - - - - 2 - - - 1 - 5 11 - 22 - - 53,7
RO//5 62 - 48 1 1 1 - - 1 3 - - 1 1 3 - 2 77,4
RO/J/6 51 1 3 - 42 - 3 - - - - - 1 - - 1 - 82,4
RO/JP/3 144 1 - - - 5 - - - 9 1 - 1 66 10 17 34 45,8
RO/OP/4 27 - - - 4 - 1 - - - - - 1 5 7 1 8 29,6
RO/PB/1 53 - - - - - - 2 48 3 - - - - - - - 90,6
RO/PB/2 92 - - - 1 4 - 8 1 - - - - - 1 - 1 91,3
AC 14 - - - - 13 - - - - - - - - - - 1 92,9
MT 9 - - - - 8 - - - 1 - - - - - - - 88,9
W 35 - - - - 3 - - - - - - - - - - - 100
WxA 7 - - - - 6 - - - - - - - - 1 - - 85,7
Tong so 1127 131 55 73 67 100 10 87 50 40 65 72 45 78 59 136 59 -

Ty 1€ (%) . 939 87,3 945 62,7 350 10,0 96,6 96,0 250 86,2 61,1 356 84,6 37,3 816 57,6 =
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Bang 3.9 Mdi quan hé giita cac cum di truyén duoc phan chia trén cay pha hé trong tong sd 1.127 mau giéng cao su

Cum‘di Cum Cum Cum Cum Cum Cuym Cuym Cuym Cuym Cuym Cum Cuym Cum Cuym  Cum
truyén I ] Il v} \Y/ VI Vil VIl IX X XI XII X X1V XV
Cum II 0,05 -
Cum III 0,04 0,05 -
Cum IV 0,04 0,04 0,02 -
Cum V 0,06 006 0,05 0,05 -
Cum VI 0,06 005 0,04 004 0,06 -
Cum VII 0,07 007 005 006 0,05 0,06 -
Cum VIII 0,08 006 006 007 0,07 0,06 0,06 -
Cum IX 006 004 004 004 005 005 0,00 0,04 -
Cum X 0,07 005 006 006 007 006 008 0,06 0,03 -
Cum XI 007 005 005 005 00 00 006 006 0,03 0,04 -
Cum XII 0,0 005 006 006 007 006 008 006 002 003 0,04 -
Cum XIII 0,07 006 006 006 009 008 009 007 004 006 0,07 0,07 -
Cum XIV 0,07 003 005 006 007 006 008 005 003 004 005 003 0,06 -
Cum XV 0,08 007 005 006 007 008 008 010 0,07 009 008 0,08 0,08 0,07 -
Cum XVI 006 004 005 004 007 005 007 005 1003 005 004 005 0,04 0,04 0,05

- Gid tri khéc biét di truyén (Fst) giita cdc cum di truyén diea trén 1.000 hodn vi VA Xdc sudt twong ieng véi mike Y nghia *** P < 0,001.
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Theo két qua phan cum di truyén trén cdy pha hé, mic du cac miu gidng tir
mdi tiéu ving suu tip dd nhom lai v6i nhau theo timg cum di truyén riéng biét va
gifta cac cum di truyén c6 su khac biét ¥ nghia. Tuy nhién, van c0 su giao thoa giira
cac mau gidng tir cac nhom gidng khac, do d6 ngoai nhitng mau giéng cua cling mot
tiéu vung suu tap c6 mdi quan hé di truyén gan giii v6i nhau, nhung mdi quan hé di
truyén gan giii ciing c6 thé xay ra giita cac mau gidng tir C4c tiéu ving suu tip khac
hoic gitta cac mau gidng tir cac ngudn gen khac nhau ma khé nhan dién bang chi thi
hinh thai trong sudt qua trinh bao tén ¢ Viét Nam.

Két qua phan tich vé mdi quan hé di tuyén cta toan bo 1.127 mau gidng cao
su duoc thé hién ¢ Hinh 3.2 va Bang 3.10 da phat hién 170 mau giong gom 85 cip
mau c6 mirc d6 trong ddng di truyén dat tir 95% dén 100% duoc xac dinh trén cay
pha hé hodc c6 cac doan khuéch dai (bing da hinh) giéng nhau tir 13 dén 15 chi thi
trong tong sb 15 chi thi SSRs. Twong ty, & Hinh 3.2 va Bang 3.11 ciing d& phat hién
30 mau gidng ctia 10 bd ba cd6 mirc d6 twong dong di truyén dat 100% duoc phan tich
trén cdy pha hé va kich thudc cac doan khuéch dai giéng nhau tir 14 dén 15 chi thi
trong s6 15 chi thi SSRs. Ngoai ra, dé xem xét vé méi quan hé di truyén cua 10 cip
mAau c6 cung tén giéng trong ngudn gen Cay cao su tir bang Rondonia (Brazil), théng
qua cdy pha hé & Hinh 3.2 va Bang 3.12 d4 cho thay chi ¢ ba cip mau gidng 1a c6
murc d6 trong dong di truyén dat tir 50% dén 84% duogc xac dinh tir cay pha hé va
gidng nhau vé kich thuéc doan khuéch dai tir 6 dén 9 chi thi trong s6 15 chi thi SSRs,
nhirng cip mau khéc gan nhu khong c¢6 mdi quan hé di truyén gan giii v6i nhau.

Nhu vay, dya vao 15 chi thi SSRs da phat hién duge 105 mau giéng c6 mbi
quan hé di truyén gin giii véi cac miu gidng khac trong tong s6 1.127 mau gidng;
trong d6, 85 cap mau gidng c6 mirc do twong twong dong di truyén dat tir 95% dén
100% va 10 bd ba c6 muc do twong ddng di truyén dat 100%. Nhitng mau giéng trung
lap vé miat di truyén duoc loai ra khdi b dir li¢u hodc s€ duoc loai ra khdi bd suu tap
qu¥ gen 13 105 mau giéng, tuong tng véi 9,3%. Do dé, tat ca cac budc phan tich vé
di truyén tiép theo chi duoc thuc hién trén bo dir liéu gém 1.022 mau giéng tu 18

nhom giong thude cac ti€u vung suu tap khac nhau.
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Bang 3.10 Sy twong dong di truyén theo ty 1& dugc phan tich tir ciy pha hé va kich
thudc cac doan khuéch dai tir 15 chi thi SSRs giita 85 cap miu giéng

Mirc d6 tuong dong di truyén

Cac cap mau giong Kich thudc doan

Ty 1& (%) khuéch dai
RO/A/7/122 - RO/CM/10/410 100 15/15
RO/A/7/268 - RO/AI7/266 100 15/15
RO/A/7/97 - RO/A/7/88 100 15/15
RO/C/8/366 - RO/C/8/363 100 15/15
RO/C/9/377 - RO/C/9/336 100 15/15
RO/C/9/382 - RO/C/9/380 100 15/15
RO/CM/10/126 - RO/CM/10/109 100 15/15
RO/CM/10/15 - RO/CM/10/6 100 15/15
RO/CM/10/171 - RO/CM/10/162 100 15/15
RO/CM/10/258 - RO/CM/10/256 100 15/15
RO/CM/10/293 - RO/CM/10/20 100 15/15
RO/CM/10/474 - RO/CM/10/465 100 15/15
RO/CM/10/477 - RO/CM/11/60 100 15/15
RO/CM/10/673 - RO/CM/10/683 100 15/15
RO/CM/11/128 - RO/CM/11/124 100 15/15
RO/CM/11/47 - RO/CM/11/46 100 15/15
RO/CM/11/58 - RO/CM/10/502 100 15/15
RO/CM/11/74 - RO/CM/11/71 100 15/15
RO/CM/11/94 - RO/CM/11/76 100 15/15
RO/CM/12/109 - RO/CM/12/95 100 15/15
RO/J/5/55 - RO//5/54 100 15/15
RO/J/5/84 - RO/J/5/83 100 15/15
RO/J/5/86 - RO/J/5/85 100 15/15
RO/J/5/89 - RO/J/5/88 100 15/15
RO/J/5/94 - RO/J/5/93 100 15/15

RO/J/6/106 - RO/J/6/105 100 15/15
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Bang 3.10 Sy twong dong di truyén theo ty 1& dugc phan tich tir ciy pha hé va kich
thudc cac doan khuéch dai tir 15 chi thi SSRs gitta 85 cap méau giéng (tt)

Mirc d6 tuong dong di truyén

Cac cap mau giong Kich thudc doan

Ty 1& (%) khuéch dai
RO/J/6/87 - RO/1/6/81 100 15/15
RO/JP/3/106 - RO/JP/3/104 100 15/15
RO/JP/3/112 - RO/IP/3/111 100 15/15
RO/JP/3/127 - RO/JP/3/126 100 15/15
RO/JP/3/156 - RO/JP/3/153 100 15/15
RO/JP/3/242 - RO/IP/3/229 100 15/15
RO/JP/3/500 - RO/JP/3/498 100 15/15
RO/PB/2/468 - RO/PB/2/314 100 15/15
RO/PB/2/501 - RO/PB/1/59 100 15/15
RO/A/7/305 - RO/A/7/303 100 14/15
RO/A/7/316 - RO/AI7/307 100 14/15
RO/A/7/94 - RO/IA/7/110 100 14/15
RO/C/8/14C - RO/C/8/10C 100 14/15
RO/C/8/230 - RO/C/8/232 100 14/15
RO/C/8/461 - RO/C/8/385 100 14/15
RO/C/9/212 - RO/C/9/224 100 14/15
RO/C/9/319 - RO/C/9/318 100 14/15
RO/C/9/77 - RO/C/9/78 100 14/15
RO/C/9/98 - RO/C/9/93 100 14/15
RO/CM/10/178 - RO/CM/10/175 100 14/15
RO/CM/10/279 - RO/CM/10/276 100 14/15
RO/CM/10/354 - RO/CM/10/348 100 14/15
RO/CM/10/348 - RO/CM/10/454 100 14/15
RO/CM/10/50 - RO/CM/10/46 100 14/15
RO/CM/10/76 - RO/CM/10/72 100 14/15

RO/CM/10/785 - RO/CM/10/433 100 14/15
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Bang 3.10 Sy twong dong di truyén theo ty 1& dugc phan tich tir ciy pha hé va kich
thudc cac doan khuéch dai tir 15 chi thi SSRs gitta 85 cap méau giéng (tt)

Mirc d6 tuong dong di truyén

Cac cap mau giong Kich thudc doan

Ty 1& (%) khuéch dai
RO/CM/11/259 - RO/CM/11/204 100 14/15
RO/CM/11/66 - RO/CM/10/643 100 14/15
RO/CM/12/120 - RO/CM/12/119 100 14/15
RO/CM/12/16 - RO/CM/12/15 100 14/15
RO/CM/12/77 - RO/CM/12/73 100 14/15
RO/JP/3/141 - RO/IP/3/140 100 14/15
RO/JP/3/186 - RO/JP/3/180 100 14/15
RO/JP/3/189 - RO/JP/3/203 100 14/15
RO/JP/3/319 - RO/JP/3/322 100 14/15
RO/JP/3/355 - RO/JP/3/359 100 14/15
RO/JP/3/44 - RO/IP/3/40 100 14/15
RO/JP/3/69 - RO/IP/3/67 100 14/15
RO/PB/1/4 - RO/JI2/22 100 14/15
RO46 - RO42 100 14/15
RO/A/7/177 - RO/AI7/178 99 14/15
RO/A/7/414 - RO/AIT/407 99 14/15
RO/C/9/344 - RO/C/9/339 99 14/15
RO/CM/10/151 - RO/CM/10/143 99 14/15
RO/J/5/48 - RO/JP/3/481 99 14/15
RO/JP/3/291 - RO/JP/3/288 99 14/15
RO/JP/3/412 - RO/IP/3/411 99 14/15
RO/PB/2/140 - RO/J/6/120 99 14/15
RO/C/9/330 - RO/C/9/328 99 13/15
RO/JP/3/209 - RO/JP/3/210 98 14/15
RO/JP/3/431 - RO/IP/3/439 98 14/15

RO/CM/10/775 - RO/CM/10/797 98 13/15
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Bang 3.10 Sy twong dong di truyén theo ty 1& dugc phan tich tir ciy pha hé va kich
thude cac doan khuéch dai tir 15 chi thi SSRs giira 85 cip mau gidng (tt)

Mirc d6 tuong dong di truyén

Cac cap mau giong Kich thudc doan

Ty 1& (%) khuéch dai
RO/C/9/157 - RO/C/9/291 96 13/15
RO/JP/3/414 - RO/IP/3/417 96 13/15
RRIM600(1) - RRIM600(2) 95 15/15
RO/C/9/198 - RO/C/9/199 95 13/15
RO/C/9/218 - RO/C/9/219 95 13/15
RO/JP/3/51C - RO/JP/3/73C 95 13/15
RO/JP/3/261 - RO/JP/3/259 95 13/15

Bang 3.11 Sy twong dong di truyén theo ty 18 dugc phan tich tir ciy pha hé va kich
thudc cac doan khuéch dai tir 15 chi thi SSRs gitta 10 bo ba mau giéng

Mirc d6 twong dong
Céc bd ba mau giéng Ty 1€ Kich thuéc doan

(%) khuéch dai
RO/A/7/99C - RO/PB/2/324 - RO/PB/2/154 100 15/15
RO/JP/3/123 - RO/JP/3/27 - RO/JP/3/10 100 15/15
LHO04/743(1) - LHO04/743(2) - LHO04/743(3) 100 15/15
RO/CM/10/530 - RO/CM/10/789 - RO/CM/10/422 100 14/15
RO/CM/10/575 - RO/PB/2/190 - RO/CM/12/188 100 14/15
RO/J/5/65 - RO/J/5/76 - RO/J/5/66 100 14/15
RO/J/5/79 - RO/I/5/80 - RO/IISI78 100 14/15
RO/JP/3/265 - RO/JP/3/280 - RO/JIP/3/271 100 14/15
RO/JP/3/376 - RO/JP/3/377 - RO/JP/3/374 100 14/15

RO/JP/3/480 - RO/JP/3/488 - RO/JP/3/489 100 14/15
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Bang 3.12 Sy twong dong di truyén theo ty 1& dugc phan tich tir ciy pha hé va kich

thudc cac doan khuéch dai tir 15 chi thi SSRs gitta 10 cip mau ¢ cung tén gidng

Mirc d6 tuong dong di truyén

Kich thuéc doan

Céc cip mau c6 cung tén gidng Ty 1€ (%) khuéch dai
RO/JP/3/37C - RO/JP/3/37C_1 84 9/15
RO/PB/2/27 - RO/PB/2/27C 83 9/15
RO/J/6/104 - RO/J/6/104_1 50 6/15
RO/A/7/83 - RO/A/7/83C 25 3/15
RO/PB/1/1 - RO/PB/1/1_1 0 4/15
RO/C/9/15 - RO/C/9/15C 0 1/15
RO/OP/4/23 - RO/OP/4/23C 0 1/15
RO/C/8/24 - ROIC/8/24_C 0 0/15
RO/C/9/72 - ROIC/9/72C 0 0/15
RO/JP/3/61C - RO/JP/3/61C_1 0 0/15

3.3.2 Méi quan hé di truyén giira cac nhom gidng cao su dwa vao 15 chi thi SSRs
Sau khi loai b tt ca nhitng miu giéng trung lap vé mit di truyén véi cac mau
giéng khac, bo dir liéu con lai gobm 1.022 méu cua 18 nhom giéng c6 ngudn gde tir
nhiéu tiéu viing suu tip, tiép tuc phan tich vé mdi quan hé di truyén giira cac nhdm
gidng thong qua cay pha hé dugc xay dung theo phuong phap Neighbor-Joining bang
phan mém DARWIN. Két qua ¢ Hinh 3.3 d3 cho thiy gan nhu cac cum di truyén
duoc hinh thanh 1 su tp hop cta nhig miu giéng tir cing mot nhom gidng va gitra
cac cum di truyén co su tach biét kha rd nét, toan bo 1.022 mau gidng da dugc phan
chia thanh 16 cum di truyén twong tng véi sé lwong miu ciia mdi nhém gidng.
Panh gia theo nhom giong, két qua & Bang 3.13 va Hinh 3.3 cho thay s lugng
mAau cia mdi nhém gidng déu tap trung theo timg cum di truyén véi ty 1& chiém tur
52% dén 100%; trong d6, nhoém gidéng RO va RO/OP/4 ¢6 s6 lwong mau phan b trén

khip cac cum di truyén; c&c mAu ctiia nhom giébng RO/JP/3 d4 hinh thanh ba cum di
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truyén thir cdp, nhung sd mau giéng van tap trung trén cum di truyén (XIV) voi ty 18
chiém 41,4%. Panh gia theo cum di truyén, s6 lugng miu cta cac nhém gidng ciling
tap trung theo timg cum di truyén riéng voi ty 18 tir 55% dén 98% va co sy ton tai
cum di truyén hon hop (II) 1a sy pha tron gitta cac mau tir nhiéu nhém gidng. Bén
canh d6, mau gidng tir tiéu viing Costa Marques c6 su giao thoa 1an nhau, nhung miu
gidng tir mdi tiéu vung suu tip da tch ra hinh thanh cac cum di truyén riéng biét gdm
nhém gidng RO/CM/11 (IV), RO/CM/12 (V) va RO/CM/10 (VI). Ngoai ra, nhém
gidng RO/JP/3 chia thanh ba cum di truyén thir cap (XIV, XV va VI) véi s6 luong
mau giéng thudc vé mbi cum di truyén twong tng tir 55% dén 71%; & cum di tuyén
X, s6 lwong mau cha yéu thude vé cac nhoém giong MT, W va WxA. Xem xét vé mbi
quan hé di truyén giita cac cum di truyén da duoc phan chia tir cdy pha hé, Bang 3.14
cho thiy tat ca 16 cum di truyén déu c6 su khac biét ¥ nghia voi do tin cay P < 0,001,
chi s6 khéc biét di truyén (Fst) giita cic cum di truyén 1a rat thap dat tir 0,03 dén 0,10.
Tuy nhién, giita cac cum di truyén dugc hinh thanh tir nhitng mau gidng trén cling
mot tiéu viing suu tdp 6 chi s6 khac biét di truyén (Fst) thip hon so véi cac cym di
truyén dugc hinh thanh tir mau gidng ¢ cac tiéu vung suu tap Khac hodc giira cac
nguodn gen khac. Trong do, gitta cac cum di truyén 1V, V va VI thudc vé cac nhom
gidng tir tiéu ving Costa Marques; cum di truyén XIV, XV va XVI thudc vé cac nhom
gidng tir tiéu viing Ji-Parana déu c6 chi sb khac biét di truyén thap tir 0,03 dén 0,04.

Nhu vay, mdi cum di truyén gan nhu 13 su tap hop ciia C4C mau gidng tir cling
mot tiéu vung suu tap va gitra cac cum di truyén co sy khac biét y nghia; tuy nhién,
van ton tai cum di truyén hon hop 14 su pha tron giita cac miu gidng tir nhiéu nhom
gidng hodc co sy giao thoa giita cac mau tir cac nhom gidng trong cung mot tiéu ving;
trong d6, nhom giébng MT, W va WxA thudc vé mot cum di truyén, nhom giong
RO/JP/3 di hinh ba cum di truyén thtr cip hodc miu ctia nhom giéng RO va RO/OP/4
dugc phan bd trén nhidu cum di truyén. Do d6, mdi nhom gidng ¢ ngudn gdc tir cac
tiéu vling suu tap trong luu vuc song Amazon cé thé duoc xem nhu 1a mot cum di
truyén va tiép tuc dwa vao dé danh gia vé mdi quan hé di truyén giira chung dé sir

dung cic ngudn gen mot cach hiéu qua hon trong cac chuong trinh lai tao giéng méi.
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xay dyung bang phan mém DARWIN duya vao 15 chi thi SSRs



79

Bang 3.13 S4 lugng va ty 16 mau cao nhit clia cac nhoém gidng thudc vé mdi cum di truyén trén ciy pha hé trong tong s 1.022 miu gidng

~ Sémiu Cum di truyén Ty 18
Nhom giébng ~ gidng [ v vV VI VI VIE IX X XI XII X XIV XV XVI (%)
RO 17 1 1 2 1 - - 3 - - 3 - 1 - - 5 - 29,4
RO/A/T 144 1 1 1 - 1 1 118 4 3 6 - - 3 4 1 - 81,9
RO/C/8 82 - 1 3 - - 1 2 67 1 3 - 1 - - 3 - 81,7
RO/C/9 114 101 - - - - 1 1 - 6 - 2 - 1 1 1 886
RO/CM 29 1 - 1 4 15 1 - - - 1 - - - 1 3 2 517
RO/CM/10 95 3 1 4 12 23 49 - - - 1 - 1 - - 1 - 51,6
RO/CM/11 59 - 1 1 43 8 4 - - - 1 - - 1 - - - 72,9
RO/CM/12 37 - - 1 4 30 - - - - 2 - - - - - - 81,1
RO//5 52 1 2 1 2 2 - - 1 - - - 1 40 2 - - 76,9
RO/J/6 49 4 - - - 1 1 - 26 - - - 3 10 4 - 53,1
RO/JP/3 116 2 8 - - 3 5 1 - - 4 - 1 - 48 29 15 414
RO/OP/4 27 1 7 1 1 1 - - - 1 - - - - 2 4 9 333
RO/PB/1 52 - - 49 - - - - - - - 2 - - - 1 - 94,2
RO/PB/2 87 - - - 1 - - - - - 4 82 - - - - - 94,3
AC 14 - - - - - - - - - 1 - 12 - - 1 - 85,7
MT 9 - - 1 - - - - - - 8 - - - - - - 88,9
W 32 - - - - - - - - - 32 - - - - - - 100
WxA 7 - 1 - - - - - - - 6 - - - - - - 85,7
Tong s6 1022 115 23 65 68 84 61 126 73 31 78 84 19 47 68 53 27 -

Ty 1€ (%) . 87,8 34,8 754 63,2 357 803 93,7 918 839 59,0 97,6 63,2 851 70,6 54,7 55,6 =
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Bang 3.14 Méi quan hé giita cac cum di truyén duoc phan chia trén cdy pha hé trong téng sé 1.022 mau gidng cao su

Cum‘di Cuim Cum Cum Cuym Cuym Cuym Cum Cuym Cum Cum Cum Cuym Cum Cum Cum
truyén | ] Il v \Y/ Vi Vil VI IX X XI XII X Xiv XV
Cum II 0,07 -

Cum III 0,09 0,05 -

Cum IV 0,09 0,06 0,04 -

Cum V 0,08 0,04 0,05 0,04 -

Cum VI 0,09 005 0,04 0,04 0,03 -

Cum VII 0,09 0,07 0,07 0,07 0,07 0,07 -

Cum VIII 0,06 0,06 0,05 0,05 0,06 0,06 0,04 -

Cum IX 0,08 0,07 0,06 0,07 0,07 007 005 0,03 -

Cum X 0,09 0,09 0,07 0,06 0,08 0,08 0,07 0,06 0,07 -

Cum XI 0,09 0,09 0,05 0,06 0,07 008 007 005 0,06 0,06 -

Cum XII 0,08 0,06 0,06 0,06 0,05 005 006 005 0,06 006 0,07 -

Cum XIII 0,07 004 0,05 0,05 0,04 005 004 004 006 007 0,07 0,05 -

Cum XIV 0,07 005 0,06 0,06 0,06 006 006 005 006 009 008 0,08 0,05 -

Cum XV 0,07 0,04 0,04 0,04 0,056 005 006 004 006 008 007 006 004 0,04 -
Cum XVI 0,08 0,05 0,05 0,07 o,0r 007 008 006 008 0,10 009 008 0,06 0,04 0,03

Gid tri khac biét di truyén (Fst) giita cdc cum di truyén diea trén 1.000 hodn vi Va Xdc sudt twong g véi mirc y nghia *** P < 0,001
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CA4c ngudn gen ciy cao su hoang dai duoc suu tip tir cic ving thudce luu vuc
song Amazon 14 rt da dang di truyén, nhung bién luong di truyén ciing 1a co so dé
danh gia vé muc do da dang va mdi quan hé di truyén giita cac ngudn gen; bién luong
di truyén dugc xac dinh dwa vao 15 chi thi SSRs thong qua phan tich phuong sai phan
tir (AMOVA). Phén tich trén toan bd 1.022 méu giéng cao su c6 ngudn gdc tir 18 tiéu
vung suu tap khac nhau, két qua dugc thé hién ¢ Hinh 3.4A va Phu luc 8 di cho théy
bién luwong di truyén chi yéu 1a do ndi tai bén trong cua cac mau giéng chiém ty 18
74%, giita cac mau giéng chiém ty 1é 17% va giita cidc nhom giong chi chiém 9%
trong tong bién lugng di truyén. Mic du, bién lugng di truyén chu yéu xay ra bén
trong cac mau giéng nhung gitta cac nhom gidng ciing ¢ sy khac biét di truyén véi
mirc do khac biét y nghia P < 0,001; giita cac mau giéng va ndi tai bén trong ctia Cac
mau gidng ciing co6 sy khac biét di truyén rat ¥ nghia véi mirc do tin cdy 99,9%. Tuy
nhién, gié tri vé su khéac biét di truyén (Fst) giita cac nhém gidng la rat thap dat 0,10
va thip hon nhiéu so v6i sy khac biét di truyén gitta cac miu gidng (Fst = 0,18) va

ndi tai bén trong ciia cic mau gidng (Fst = 0,26).

A B
(31ika cdc nhom

zibng (9%) Gifla cac 1ot e O~ N i
40

sibnz (17%) giong (9%) gibng (17%)

Néi tai cia mé Noi tal cia 1u
gong (74%) glong (74%)

Nguffm gen cia 18 nhom giﬁng (L022 min g'u";ng) Ng‘nén gen cia 14 ving ti bang Rondonia (951 man gl'flng}

Hinh 3.4 Thanh phan bién lugng di truyén dya trén phéan tich phuwong sai phan tir
(AMOVA) ctia hai bd miu giéng: (A) gdm 1.022 miu tir 18 nhom giéng va (B)

gdm 951 mau cia 14 nhom gidng tir bang Rondonia (Brazil)
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Tuong tu, danh gia vé bién luong di truyén cho 951 mau gidng cao su c6 ngudn
gbc tir 14 tiéu vang suu tap thude bang Rondonia (Brazil), két qua duoc trinh bay ¢
Hinh 3.4B va Phu luc 8 di cho thiy bién luong di truyén chil yéu xay ra 1a do néi tai
bén trong cta cac miu gidng chiém ty 1& 74%, giita cic mau giéng 1a 17%, giita cac
nhom gidng 13 9% trong tong bién luong di truyén va sy khac biét di truyén o tat ca
cac truong hop 14 rit co ¥ nghia véi mure d6 tin cay P < 0,001. Ty 1é cua céc thanh
phan bién lugng di truyén trén ngudn gen tir bang Rondonia (Brazil) 1a hoan toan
tuong dong vai thanh phan bién luong di truyén dugc phan tich trén 18 nhom giéng
tir nhidu ngudn gen. Chi sb khac biét di truyén (Fst) ctia ngudn gen tir bang Rondonia,
giita cic nhom gidng 1a rat thap dat 0,09 va thap hon rat nhiéu so véi chi s6 khac biét
di truyén gitta cac mau gidng 12 0,19 va noi tai bén trong cac mau gidng 12 0,27.

Ngoai ra, thanh phan bién luong di truyén trén cac ngudn gen hoang dai tir
bang Acre va Mato Grosso thudc Brazil, két qua & Hinh 3.5A va Phu luc 9 cho thay
bién lugng di truyén noi tai bén trong cac mau gidng chiém 75%, gitta cac mau gidng
13 14% va giita cac nhom giong 1a 11% trong tong bién luong di truyén; tat ca cac gia
tri khac biét di truyén (Fst) kha thip va déu c6 su khac biét ¥ nghia véi mirc tin cay
P < 0,001, chi s6 khac biét di truyén giita cdc nhom gidng dat 0,11 va thap hon nhiéu
s0 vGi noi tai bén trong cic mau gidng 13 0,24. Ty 18 cla cac thanh phan bién luong
6 su twong dong cao v6i hai bd mau gidng di phan tich gdm bd mau cta 18 nhom
gidng va bd mau cua 14 nhom giéng tir bang Rondonia. Trai lai, ddi véi ngudn gen
d3 qua qua trinh chon tao giéng nhu ngudn gen Wickham va Wickham x Amazon, ty
1¢ bién luwong di truyén giita cac mau gidng va giita cac nhom gidng da giam mot cach
dang ké so voi ngudn gen hoang dai, bién luong di truyén giira cAc mau giéng 13 rat
thap chi chiém 2% trong tong bién lugng va khong c6 sy khac biét ¥ nghia & muc tin
cay P > 0,05 v6i chi sé khac biét di truyén (Fst) rat thip dat 0,02. Trong khi, bién
luong di truyén xdy ra do noi tai bén trong mau gidng rat cao dat 94% trong tong bién
luong va c6 sy khac biét & mirc y nghia P < 0,05; ngoai ra, giira cic nhém gibéng ciing
c¢6 sy khac biét (P < 0,01), nhung chi sé khac biét di truyén thap (0,06) va ty 1& bién
luong di truyén chi chiém 4% trong tong bién lugng (Hinh 3.5B va Phu luc 9).
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Hinh 3.5 Thanh phén bién lwong di truyén dwa trén phéan tich phuong sai phan tir
(AMOVA) ctia hai bd mau giéng: (A) gdm 23 mau tir nhém giéng AC va MT; (B)
g6m 39 mau tir nhom gidng W va WxA

Phan tich trén nhiéu nguén gen cay cao su khac nhau di cho thiy mic du bién
luong di truyén 14 do ndi tai cia cac mau gidng nhung su khac biét di truyén giira cac
nhom gidng 14 rat c¢6 y nghia. Tuy nhién, mic d6 quan hé di truyén giira giira 18 nhom
gidng trong tong sé 1.022 miu giéng 1a khac nhau va mdi quan hé di truyén gitta cac
nhom giéng duoc kiém tra dwa trén 1.000 hoan vi ngau nhién. Két qua duoc thé hién
& Bang 3.15 cho thiy giita cac nhom gidng déu c6 su khac biét y nghia véi chi so
khac biét di truyén (Fst) dao dong kha 16n tir 0,02 dén 0,11 va chi sé khac biét di
truyén c6 sy thay doi theo nhom giéng xuat phat tir cac tiéu ving suu tap khac nhau.
Hau hét giita cac nhém gidng duoc suu tip tir cac tiéu ving thudc bang Rondonia
(Barzil) déu c6 chi sb khac biét di truyén (Fst) thip v4i dao dong tir 0,02 dén 0,10 va
su khac biét di truyén giita cac nhom gibng 1a rat co y nghia (P < 0,001); do do, giira
cac nhom gibng tir cac tiéu ving bang Rondonia (Brazil) ¢6 mdi quan hé di truyén
gan gili v6i nhau hon so v&i cac nhom gidng bén ngoai bang Rondonia. Bén canh do,
gitra nhom gidbng W va MT c6 chi sb khac biét di truyén 16n véi tit ca cac nhom gidng
khac, chi s6 khac biét di truyén (Fst) dat tir 0,07 dén 0,11 va giita cac nhém gidng déu
¢o su khac biét di truyén vo1 muc d khac biét y nghia P <0,001.
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Truong hop dic biét, d6i voi nhoém gidng WxA 13 nhirng dong lai gitta ngudn
gen Wickham va Amazon, trong d6 nguoén gen Amazon cha yéu xuat phat tir CAc mau
gidng ctia bd suu tp Ford, Firestone thudc M§ Latinh bao gom FA, MDF, MDR va
MDX ma khong thudc ngudn gen IRRDB’81. Panh gia vé mbi quan hé di truyén gitta
nhom gidng WXA véi cac nhom gidng khac, két qua di cho thay hau hét giita cac
nhom giéng déu chi sb khac biét di truyén (Fst) kha thip dat tir 0,04 dén 0,09 nhung
c¢6 su thay doi tily thudc vao mbi lién két di truyén giita chung. Gitra nhém gidng
WxA véi RO va AC ¢6 mbi quan hé di truyén gan giii véi nhau, vi sy khac biét di
truyén chi & mirc ¥ nghia 95% (P < 0,05); twong ty, giita nhom giéng RO/CM va W
cling c6 mbi lién két di truyén véi nhom gidng WxA, su khac biét di truyén & mirc y
nghia 99% (P < 0,01). Trong khi, hau hét giita cic nhom gidng khac déu c6 su khéc
biét di truyén véi nhom gidng WxA 1 rat y c6 nghia & mire do tin cdy P < 0,001.

Pé thay rd hon vé mdi quan hé di truyén gan giii gilta cdc nhom giéng cao su
xuat phét tir cac tiéu ving dia 1y khac nhau, mdi quan hé di truyén giita cac nhom
gidng duoc xac dinh thong qua phan b trén céc truc toa do dua vao khoang cach di
truyén duoc phén tich thanh phan chinh (PCA). Két qua duogc trinh bay ¢ Hinh 3.6
da cho thay o rang hon vé mdi quan hé di truyén gitta cdc nhém gidng, giira Cac
nhom giéng c6 mdi quan hé di truyén gan giii déu nhom lai véi nhau theo cum di
truyén riéng biét. Cac nhom gidng AC, MT, W va WXA ¢6 mdi quan hé di truyén gan
gili voi nhau hon va da hinh thanh mét cum di truyén; dbi véi cac nhom giéng duoc
suu tap tir tiéu ving Costa Marques (RO/CM) hodc tiéu ving Jaru (RO/J) d3 nhom
lai v6i nhau theo cum di truyén riéng; Bén canh d6, cac nhom giéng c6 ngudn gdc tir
tiéu ving Calama (RO/J/8 va RO/J/9) va tiéu ving Pimenta Bueno (RO/PB/1 va
RO/PB/2) khong tap trung trén ciing mot cum di truyén ma da tach riéng dé hinh
thanh hai cum di truyén khac nhau. Sy phan b ctia cac nhom gidng thdng qua phan
tich thanh phan chinh (PCA) cé sy twong dong véi viéc phan chia cac cum di truyén
trén cdy pha hé ¢ Hinh 3.3; do d6, két qua di bd sung dé lam 16 hon vé mdi quan hé
di truyén gitra cac nhom gidng c6 ngudn gdc tir cac tiéu ving suu tap khac nhau va

cling nhu vi¢c phan chia mau giong cta cac nhom giong theo cum di truyen.
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Bang 3.15 Mdi quan hé di truyén giira 18 nhém gidng cao su tir cac tiéu ving suu tip khac nhau trong tong s 1.022 miu gidng

Nh6m RO/ RO/ RO/ RO/ RO/ RO/ RO/ RO/ RO/ RO/ RO/ RO/ RO/

gibng RO A/7 C/8 C/9 CM CM/10 CM/11 CM/12 J/5 J6 JP/3 OP/4 PB/L PB2 AC MT W
RO/AIT 0,04 -

RO/C/8 003 003 -

RO/C/9 006 008 005 -

RO/CM 003 005 004 007 -

RO/CM/10 0,03 005 004 008 002 -

RO/CM/11 0,04 0,06 004 008 003 0,03 -

RO/CM/12 0,05 0,07 006 009 002 003 0,04 -

RO//5 002 004 004 007 003 003 004 004 -

RO/J/6 004 004 002 007 004 005 005 007 004 -

RO/P/3 004 006 004 006 004 004 004 006 003 005 -

RO/OP/4 0,03 006 004 006 003 004 005 006 003 004 002 -

RO/PB/L 0,05 007 005 010 004 004 006 007 005 007 005 004 -

RO/PB/2 0,06 006 004 009 005 007 006 008 007 005 007 007 006 -
AC 004 006 005 008 004 005 006 006 005 006 006 005 007 007 -

MT 008 009 007 011 008 009 009 011 009 009 010 009 009 008 009 -
W 008 009 008 011 008 010 008 011 009 009 011 010 011 009 009 009 -
WxA 0,05° 0,06 005 009 005° 006 006 008 006 006 007 006 007 007 004" 007 0,04

Gid tri khdc biét di truyén (Fst) giita cdc nhom giong duwa trén 1.000 hodn vi véi mike y nghia *P < 0,05,

**¥P <0,01; ***P <0,001.
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Hinh 3.6 Phan b ciia cdc nhom gidng theo khoang cach di truyén thong qua phan
tich thanh phan chinh (PCA)

So sanh véi nhitng két qua nghién ciru trude day da chang minh vé méi quan
hé di truyén giita cac nhom gidng cao su cé lién quan dén céc vung dia ly ma mau
giong duogc suu tap va cing nhu thanh phan bién luong di truyén cta cic ngudn gen.
Theo Souza va ctv (2015) sir dung 13 chi thi SSRs dé phan tich cho 1.117 mau gidng
cao su co ngudn gdc tir nhiéu ving dia 1y khac nhau trong cac bo suu tap quy gen tai
Brazil, két qua da cho thay ty 18 bién di di truyén chi yéu do ndi tai bén trong ctia cac
mau gidng chiém 73%, gitra cac mau gidng 1a 21% va giira cac quan thé 1a 7% trong
tong bién di di truyén. Toan b 1.117 mau gidng dua vao nghién ciru da duoc chia
thanh hai cum di truyén voi su khéc biét di truyén rat thip (Gst = 0,018); trong do,
mot cum di truyén gdm nhitng mau giéng hoang dai dugc suu tap tir cac bang Acre,
Amazonas, Para va Rondonia va mot s6 loai thudc chi Hevea, mot cum di truyén khéc
la nhirg miu giéng da dugc chon tao xuat phat tir ngudn gen ciia Wickham va ngudn
gen tir bang Mato Grosso; két qua nghién ctru dd chtng thuc cho nhitng nhin dinh
trudc d6 ctia Le Guen va ctv (2009) vé sy khac biét di truyén giita cic ngudn gen ciy

cao su la do nhitng mau giéng dugc suu tip & cac vung dia Iy khac nhau trong luu
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vuc song Amazon, dbi v6i ngudn gen Wickham va Mato Grosso cung thudc vé mot
cum di truyén vi nhitng mau giéng dugc Wickham thu thap vao nim 1876 ciing cO
chung mot Ivu vuc cia nhitng mau giéng dugc suu tip tir bang Mato Grosso. Theo
Le Guen va ctv (2009) sir dung 15 chi thi SSRs dé phan tich cho 220 méu gidng tir
14 quan thé, két qua da ching minh ring ngudn gen cay cao su tir bang Mato Grosso
¢6 su khac biét di truyén 16n vé6i cac ngudn gen khac va khoang cach di truyén c6 moi
tuong quan chit ch& voi khoang cach dia 1y; Bén canh do, toan b 220 mau giong
dugc chia thanh ba cum di truyén twong tmg vai ba ving dia 1y khac nhau dugc suu
tap gdm bang Acre, Mato Grosso va Rondonia thudc ba nhanh song chinh trong luu
vue sdng Amazon, chi s6 khac biét di truyén (Fst) giita cic ngudn gen 13 0,12. Do d6,
nghién ctru da giai thich vé sy khéac biét di truyén giira cac quan thé cdy cao su trong
tu nhién 1a do su chia cat gitta cac ving dia 1y va su o 1ap ctia cac quan thé bén trong
mang ludi hé thong luu vuc sdng Amazon. Lekawipat va ctv (2003) st dung 12 chi
thi SSRs dé phan tich cho 108 mau gidng cao su bao gdm 40 dong vo tinh Wickham
va 68 miu giéng Amazon hoang dai tir nguén gen IRRDB’81, két qua da ching minh
ngudn gen Amazon hoang dai da hinh hon cac dong vo tinh Wickham va 68 miu
gidng ctia ngudn gen IRRDB’81 duoc chia thanh ba cum di truyén tuong tng véi ba
viing suu tap gom bang Acre, Mato Grosso va Rondonia. Trong mot nghién khéc trén
nhitng mau gidng cao su Amazon hoang dai tir ngudn gen IRRDB’81 dang bao tén &
Viét Nam bang chi thi RAPD, két qua cho thiy bién thién di truyén la do noi tai bén
trong mau giéng chiém 86% va giita cac nhom giéng 1a 14% trong tong bién luong
di truyén, cac mau gidng da chia thanh ba cum di truyén twong tng véi ba ving suu
tap tai Brazil gdm bang Acre, Mato Grosso va Rondonia (Lai Van Lam va ctv, 2009).

Ngoai nhitng mau giéng cao su Amazon hoang dai, sy khac biét di truyén cia
cac quan thé dong con lai cling dugc danh gia. Theo Gouvea va ctv (2010) str dung
68 chi thi SSRs dé phan tich cho 60 miu gidng 1a nhitng dong lai c6 kiém soat va lai
tu do xuat phat tir nguon gen cia Wickham, két qua di cho thay muc do da dang di
truyén cao van duy tri & nhitng dong lai véi chi s6 di hop tir ky vong (He) 14 0,58 va
su khac biét di truyén (Gst) giita nhitng dong lai 14 0,61 hay 61% tong bién lugng di
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truyén da duoc khai thac trong céc dong lai; do d6, sy khac biét di truyén thap da cho
thiy dong gen cao gitta cdc ngudn gen va da dang di truyén vin dugc bao ton trong
cac ngudn gen. Theo Nguyén Minh Thién va Pham Thi My Tién (2018), phan tich
bién luwong di truyén trén dong lai cia cdy cao su tir hai to hop giira ngudn gen
Wickham va Amazon bang chi thi RAPD di cho thiy bién lugng di truyén 1a do sy
khac biét gita nhitng dong lai chiém ty 1& 62% va giira hai t6 hop lai 1a 38% trong
tong bién lugng di truyén, nghién ctru da cho thiy sy khac nhau giira cac t6 hop lai
da gop phan vao bién luong di truyén ¢ nhitng dong lai, bién di va da dang di truyén
cao clia cac quan thé dong con lai s& 1a ngudn vat liéu quan trong trong chon tao giong
va 12 ngudn vat liéu bd me da dang cho cac chu ky lai tao giéng tiép theo & Viét Nam.

Nhu vay, mdi nhom gidng cao su duoc suu tap tir cac tiéu ving khac nhau
thudc luu vuc song Amazon co thé duoc xem nhu 1a mot cum di truyén riéng bi¢t va
su khac biét di truyén gitra cac nhom gidng 1a rat c6 y nghia. Nghién ctu ciing da
khang dinh ngudn gen cao su tir bang Rondonia (Brazil) dang bao ton ¢ Viét Nam,
bién luong di truyén chi yéu do ndi tai bén trong ciia cac mau gidng nhung giita cac
nhom gidng ciing ¢6 sy khac biét di truyén; nhitng miu giéng duoc suu tap tir cac
tiéu ving thudc bang Rondonia c6 mdi quan hé di truyén gan giii hon so v6i c4c miu
gidng tlr cac ngudn gen bén ngoai bang Rondonia. Bén canh d6, ngudn gen di qua
qua trinh chon tao gidng nhu Wickham va Wickham x Amazon, bién luong di truyén
giita cac mau giéng di giam dang ké va khong co su khac biét di truyén, nhung gitra
cac nhom gidng van cé sy khac biét; cac nhom gibng MT, W va WxA ¢6 mdi quan
hé di truyén gan giii v6i nhau va gan nhu thudc vé mot cum di truyén.
3.4 Phan tich céu tric di truyén ciia cic miu giong cao su ¢é ngudn goc tir bang
Rondonia (Brazil) dang bao ton & Viét Nam

Pé phan tich sau hon vé méi lién két va ciu trac di truyén cia nhitng mau
gidng duoc suu tap tir cac tiéu ving thudc bang Rondonia (Brazil) va hién dang bao
t6n trong bo suu tap quy gen cay cao su & Viét Nam. Toan bo 951 miu gidng di duoc
xem xét vé mbi quan hé di truyén va giita cac mau giéng gan nhu khong bi tring 1ap

vé mit di truyén voi nhitng mau giong khac, dong thoi gifta cac mau giong tir cung
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mot tiéu ving suu tip tai bang Rondonia ciing duoc xem nhu 13 doc 1ap vé mit di
truyén dé tir 6 c6 thé phan tich cau trac di truyén. Phén tich ciu trac di truyén cua
bd miu giéng cao su tir cac tiéu ving thudc bang Rondonia (Brazil) & nghién ciru niy
¢6 su khac biét rat 1on vé sé lugng mau so voi nhimg nghién khéc, sé luong miu cia
mdi nhom giéng dua vao phan tich cau trac di truyén 13 kha 16n tir 16 dén 115 mau
gidng (Bang 2.4); trong khi, nhitng nghién ctru trudc dé chi dua vao phan tich ciu
trac di truyén véi s6 lwong mau ctia mdi nhom giéng kha khiém tén tir 2 dén 23 mau

gidng (Chevallier, 1988; Lai Van Lam va ctv, 2009; Le Guen va ctv, 2009).

Hinh 3.7 Phan b6 ciia 951 mau giéng c6 ngudn gdc tir bang Rondonia (Brazil) trén
hai truc toa d¢ theo phan tich thanh phan chinh (PCA) bang phin mém DARWIN
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Nhu di duge phan tich, tit ca cac nhém gidng cao su duoc suu tap tir cac tiéu
vung khac nhau thudc bang Rondonia (Brazil) déu c¢6 su khac biét di truyén va gitra
cac nhom giéng c6 mbi quan hé di truyén gan giii véi nhau hon so véi cac ngdn gen
bén ngoai bang Rondonia, nhung giita cac nhém gidng trong ciing mot tiéu ving c6
mdi quan hé di truyén gan giii hon so véi céac tiéu ving khéc. Tuy nhién, van ton tai
cac nhom gidng c6 xu hudéng phan chia thanh cac cum di truyén thir cap hodc c6 su
giao thoa giita cac mau giéng trong cting mdt tiéu vung dia 1y duoc suu tap. Do do,
phan tich cau triic di truyén nham dé phat hién vé méi quan hé di truyén giita cic mau
gidng dang an chira bén trong mdi nhom gidng c6 ngudn gbe tir bang Rondonia
(Brazil). bé phat hién cau trac di truyén, phan tich dugc thyuc hién lan luot theo hai
phuong phap khac nhau.

Trudc tién, cau trac di truyén cua toan bo 951 miu giéng cao su tir bang
Rondonia (Brazil) dugc xac dinh thong qua phan tich thanh phan chinh (PCA) bang
phan mém DARWIN. Két qua phan tich dugc hién thi trén Hinh 3.7 cho thay gan nhu
tat ca cac mau gidng di khong dugc phan chia mot cach rd rang theo timg cum di
truyén riéng biét, chi c6 nhirng mau giéng duoc thu thap tir tiéu ving Calama (RO/C)
d3 tach biét rd rang véi nhitng miu cua c4c nhom gidng khac trén truc toa do thir nhat
ctia d0 thi. P6i v6i nhitng mau giéng co6 ngudn gdc tir cac tiéu ving khac thudce bang
Rondonia hau nhu khéng tach biét 1d rang theo ting cum di truyén trén ca hai truc
toa d0. Do d0, cdu tric di truyén cia ngudn gen duogc suu tip tir bang Rondonia
(Brazil) khé c6 thé x4c dinh bang phuong phap phan tich thanh phan chinh (PCA) ma
phai dua vao phan tich cu trac theo phuong phap phan cum di truyén Bayes trén
phan mém STRUCTURE.

Tan dung nhiing loi thé ctia phdn mém STRUCTURE, ngudn gen cdy cao su
suu tap tir C4c tiéu ving thude bang Rondonia (Brazil) dugc dua vao phan tich cau
truc di truyén tuan ty theo timg cap do phan chia giam dan dé tir d6 c6 thé phat hién
vé mdi lién két di truyén giita cac mau giéng dang an chira bén trong mdi nhém gidng

tr cac vung cho dén cac tiéu vung suu tap nho hon.



91

25
20

0 | \
2 4 & 8 10

Cip d@j 1. 951 miu tir 14 nhém gidng duge suu tap tai bang Rondonia
4K

. KEI 00 pK & ij
600
40
500
30 400
20 300
A 200
i0
4 100
0 ~ L - - - [1] - . - - - - -
K K
2 3 4 5 67 8 9 2 3 4 5 6 7 &8 9

Cdp d§ 2. 142 miu ciia nhom gidbng RO/A  Cép dé 2. 360 mau cia cac nhom gidng

RO/CM, RO/JP va RO/OP

1K wo (2K
12 & o K31 L] Kﬂ
250
10
200
8
150
6
100
4 50 \
2| 4 " ’ "
K K
2 3 4 5 2 8 4 5
Cip d$ 3. 218 mau clia nhom giéng Cép dé 3. 142 miu cua nhoém giébng RO/JP

RO/CM

va RO/OP

Hinh 3.8 Dién bién sé cum di truyén (K) voi gia tri K tdi wu theo théng ké AK dic

biét tir phan mém Structure Harvester (truc X 1a s6 cum K; truc Y 1a gia tri AK)
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Hinh 3.9 Minh hoa sb lugng miu cia mdi nhém gidng duwge phan chia theo cac

cum di truyén (K) v&i ba cip do phan cum Bayes bang phan mém STRUCTURE

Toan bd 951 miu gibéng tir 14 tiéu viing dia 1y khac nhau thudc bang Rondonia
(Brazil) duoc phan cum di truyén Bayes theo ba cap do phan cip giam dan. Két qua
phan chia cac cum di truyén dugc thé hién & Hinh 3.8 va Hinh 3.9; O cap do phan
chia dau tién (Hinh 3.8K1 va Hinh 3.9K1), toan bo mau gidng d chia thanh hai cum
di truyén véi gia tri cum di truyén t6i wu K = 2, mot cum di truyén (K1) chu yéu hinh
thanh gdm nhitng mau giéng duoc suu tap tir tiéu ving Ariquemes (RO/A/7), mot
cum di truyén khac (K12) gdbm nhitng mau gidng tir cc tiéu viing Costa Marques (Cac
nhém giébng RO/CM), Ji-Parana (RO/JP/3) va Ouro Preto (RO/OP/4); cum di truyén
hdn hop 1 su pha tron giita cac mau giéng tir hai cum di truyén K1 va Ki2 gdm nhiing
mau giéng duoc suu tap tir tiéu ving Calama (RO/C), Jaru (RO/J), Pimenta Bueno

(RO/PB) va cac mau giébng RO duoc suu tip tir bang Rondonia vao nam 1974.
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S6 lwrong mau ciia mdi nhom giéng phan chia theo tirng cum di truyén dya vao
xéc suét (q) duoc xac dinh bang phan mém CLUMPP, nhitng mau gidng thudc vé
mot cum di truyén dugc xem la khong bi tron 1an véi cac mau giéng khéac c6 xac suit
(q) > 0,75 va xéac suat (q) < 0,75 thudc vé cum di truyén hdn hop. Két qua trinh bay
& Bang 3.16 va Hinh 3.9K; cho thay toan bo 951 mau giéng da duoc phan chia theo
cac cum di truyén, & cum di truyén Ki1 c6 s6 luong 13 240 mau gidng chiém ty 16
25%, chu yéu 14 nhitng miu giéng ctia nhom giébng RO/A/7; & cum di truyén Ki2 gdm
396 mau gidng, chiém ty 1& 42% thudc vé cac nhom giéng RO/CM, RO/IP/3 va
RO/OP/4; mot cum di truyén hon hop la sy pha tron ciia nhirng mau giéng tir hai cum
di truyén Ki1 va Kiz ¢6 s6 lwong 315 mau giéng, chiém ty 18 33% trong tong sé miu
gidng bao gdom mau cua cac nhom gidbng RO/C, RO/J, RO/PB va RO.

Paénh gia chi tiét vé s6 lwong mau cua cac nhom gidng theo cum di truyén, két
qua & Bang 3.16 cho thay hau hét cac mau giong c6 ngudn goc tir tiéu ving Ariquemes
(RO/A7) déu tap trung trén cum di truyén Ki chiém ty 16 94% trong tong s6 miu
gidng dugc suu tap; & cum di truyén Kiz, thudc vé 6 nhom giong bao gdm nhitng mau
ctia 4 nhém giéng RO/CM tir tiéu viing Costa Marques véi ty 18 chiém tir 89% dén
97% trong tong s6 mau ctia mdi nhom gidng, sb lwgng mau ctia nhém gidbng RO/IP/3
va RO/OP/4 chiém ty 1¢ 1an luot 1a 94% va 74%; ¢ cum di truyén hdn hop 14 su pha
tron gitra hai ngudn gen (K11 va Ki2) gdm 7 nhom gidéng. Trén cum di truyén hdn hop,
s6 lwong mau ciia nhoém giong RO/C/9 va RO/PB/2 chiém ty 1¢ twong tng 1 93% va
95%, d6i véi nhoém giéng RO dugc suu tdp ndm 1974 ciling thude vé cum di truyén
hdn hop v6i s6 mau chiém 56%; trong khi, mot s6 nhom giéng khac khong tach biét
rd rang ma cé su giao thoa giita hai ngudn gen, sb lugng miu chiém ty 16 tir 40% dén
43% gbém nhom giéng RO/C/8, RO/J/5, RO/J/6 va RO/PB/1. Bén canh d6, md hinh
phan chia cum di truyén theo phuong phap Bayes, nhiing mau giong thudc vé cum di
truyén hon hop c6 su khac nhau tuy thudce vao tiéu ving suru tip va ciing c6 thé phan
biét rd rang giita cac nhom giéng trong cuing mot tiéu ving nhu nhom giéng RO/C/8
va RO/C/9 tir tiéu viing Calama, nhom gidng RO/J/5 va RO/J/6 tir tiéu ving Jaru va
giita nhém gidéng RO/PB/1 va RO/PB/2 tir tiéu viing Pimenta Bueno (Hinh 3.9Ky).
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Bang 3.16 S6 mau cua cac nhom gidng duoc phan chia theo cum di truyén véi gia

tri cum di truyén tdi vu K =2 (cép do 1)

S6 luong mau giong trén cac cum di truyén

Nhom gibng  S6 miu Cum di Cuymdi  Cym hon

giong  truyén (Ki1)  truyén (K1) hop Ty 1€ (%)

RO 16 3 4 9 56,3
RO/A/7 142 134 2 6 94,4
RO/C/8 81 48 1 32 39,5
RO/C/9 113 7 1 105 92,9
RO/CM 28 1 25 2 89,3
RO/CM/10 94 1 91 2 96,8
RO/CM/11 59 1 56 2 94,9
RO/CM/12 37 2 35 0 94,6
RO/J/5 51 9 21 21 41,2
RO/J/6 49 26 2 21 42,9
RO/JP/3 115 4 108 3 93,9
RO/OP/4 27 0 20 7 74,1
RO/PB/1 52 0 30 22 42,3
RO/PB/2 87 4 0 83 95,4
Tong s6 951 240 396 315 -

Ty 18 (%) - 25 42 33 100

Xac suat cac mau giong thudc vé cum di truyén Ki1 va cum K12 > 0,75, cac mdu giong ¢ cum
di truyén hon hop voi xac suat < 0,75.

O muc d6 phan cp tht 2, cau tric di truyén duoc phan tich sau hon trén hai
cum di truyén da phan chia ban dau (K11 va K1), c4c nhom gidng thudc vé mdi cum
di truyén gan nhu khdng bi pha tron v6i nhitng mau giong tir cac nhom khéc. Két qua
duogc thé hién ¢ Hinh 3.8K21 va Hinh 3.9Kz1, cic miu gidng c¢6 ngudn gde tir tiéu
viing Ariquemes (RO/A/7) da hinh thanh hai cum di truyén thir cap voi gia tri toi wu

duoc xac dinh 12 K = 2; s6 mau giéng trén mdi cum di truyén thir cap twong Gmg theo
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ty 1¢ 28% thudc vé cum di truyén K211, 6 cum di truyén K212 ¢6 6 mau chiém ty 1¢
42% va cum di truyén hon hop chiém ty 18 30% trong tong sé6 mau ciia ngudn gen
dugc thu thap (Bang 3.17). Tuy nhién, ngudn gen tir tiéu ving Ariquemes khdng thé
tiép tuc phan chia & mirc do tiéu ving nho hon vi khdng c6 bat ky théng tin nao lién
quan dén viéc thu thap miu gidng & cac tiéu ving dia Iy nho hon.

Bang 3.17 S6 mau ciia nhém gidng RO/A/7 duge phan chia theo c4c cum di truyén

v6i gia tri cum di truyén t6i uvu K = 2 (cap d6 2)

Cym di truyén S6 mau giong Ty 1€ (%)
Cum di truyén Ka1.1 39 28
Cum di truyén Koz 60 42
Cum di truyén hon hop 43 30
Tong s6 142 100

Xac sudt cac md:u giong thugc vé cum di truyén Ka11 va cum Ka12 > 0,75, cac mdu giong &
cum di truyén hon hop voi xdc suat < 0,75.

Tuong tu, cdu trac duoc phan tich trén cum di truyén Ki2 gdm nhitng mau
gidng c6 ngudn gdc tlr cac tiéu ving Costa Marques (RO/CM), Ji-Parana (RO/JP) va
Ouro Preto (RO/OP). Két qua duoc trinh bay & Hinh 3.8Kz2 va Hinh 3.9K2; cho thiy
cac mau giéng ¢ cum di truyén K12 da hinh thanh hai cum di truyén thit cap véi gia
tri cum t6i wu dugc xac dinh 1a K = 2, & cum di truyén (Kz2.1) chi yéu 14 tip hop cia
c4c mau gidng tir tiéu viing Costa Marques (c4c nhom gidng RO/CM) va mét cum di
truyén khac (K22.2) gom nhitng mau giéng tir c4c tiéu ving Ji-Parana (RO/JP) va Ouro
Preto (RO/OP). Panh gia chi tiét vé sb lwong mau cua mdi nhom gidng duge phan
chia theo c4c cum di truyén, két qua di cho thdy gan nhu mau giong ciia cac nhom
gidng tir tiéu viing Costa Marque (RO/CM) déu tap trung trén cung mot cum di truyén
(K221), s6 lwong mau ctia mdi nhom gidng co ty 18 chiém tir 75% dén 97%; ¢ cum di
truyén K222, s6 lugng miu caa nhom gidng RO/IP/3 chiém ty 16 91% va nhém gidng

RO/OP/4 chiém ty 1¢ 78% trong tong s6 mau ctia mdi nhom giong (Bang 3.18).
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Bang 3.18 S6 miu cua cac nhom gidng duoc phan chia theo cum di truyén véi gia

tri cum di truyén tdi vu K =2 (cép do 2)

S6 luong mau giong trén cac cum di truyén

Nhom gibng ~ S6 mau Cyum di Cum di Cum hén

giong  truyén (K21)  truyén (Kz22) hop Ty 1€ (%)

RO/CM 28 21 2 5 75,0
RO/CM/10 94 85 0 9 90,4
RO/CM/11 59 52 0 7 88,1
RO/CM/12 37 36 0 1 97,3
RO/JP/3 115 7 105 3 91,3
RO/OP/4 27 0 21 6 77,8
Tong s6 360 201 128 31 -

Ty 18 (%) - 55,8 35,6 8,6 100

Xac sudt cac mdu giong thudc vé cum di truyén K221 va cum K222 > 0,75, cdc mdu giong o
cum di truyén hon hop voi xdc suat < 0,75.

O cép d6 phan cap tht 3, cdu tric di truyén tiép tuc phan tich & cip do tiéu
ving nhé hon ma cac mau giéng duge suu tdp gom cum di truyén Koz1 va Kaza. Két
qua thé hién & Hinh 3.8Ks: va Hinh 3.9Kz; cho thdy tat ca cac mau gidng cd ngudn
gbc tir tiéu ving Costa Marques d hinh thanh ba cum di truyén véi gia tri cum di
truyén toi wu (K = 3), twong tng véi ngudn gen duoc suu tip trén ba tiéu ving gdm
nhom giéng RO/CM/10, RO/CM/11 va RO/CM/12; s6 lugng méiu cta cac nhom
gidng 1an luot ¢ ty 18 1a 47%, 68% va 78%. Trong d6, nhom giéng RO/CM/10 ¢6 xu
huéng phan chia thanh cac cum di truyén thi cip nho hon va sé luong miu gidng &
cum di truyén hdn hop ciing chiém ty 18 khé cao 1a 35% (Bang 3.19).

O cum di truyén K222, két qua phan tich duoc thé hién trén Hinh 3.8Ks; va
Hinh 3.9K32 cho thiy c4ac miu gidng di chia thanh hai cum di truyén véi gid tri cum
di truyén téi wu 1a K = 2, twong tmg v&i hai nhom giéng duge suu tap trén hai tiéu
vung dia Iy khac nhau gdbm RO/JP/3 va RO/OP/4; s6 luong miu cua nhom giéng

RO/OP/4 gan nhu déu duoc tap trung trén cing mot cum di truyén chiém ty 1¢ 93%
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trong tong sd mau cua nhom gidng; ddi véi nhoém gidng RO/IP/3, cac miu gidng co
xu huéng phan chia thanh cac cum di truyén tht cap, nhung sé lugng mau gidng ciing
chu yéu tap trung trén cting mot cum di truyén véi ty 16 chiém 58%, & cum di truyén
khac c6 ty 1& 31% va cum di truyén hdn hop chi chiém 10% (Béang 3.20).

Bang 3.19 S6 mau ctia cac nhom gidng tir tiéu viing Costa Marques dugc phan chia

theo cum di truyén véi gia tri cum di truyén toi wu K = 3 (cAp d6 3)

S6 luong mau giong trén cac cum di truyén

Nhom giéng S6 mau Cum 1 Cum 2 Cum3 Cum hon

gidng (Kai1)  (Ks12)  (Kaswa) hop Ty 1€ (%)

RO/CM/10 94 15 2 44 33 46,8
RO/CM/11 59 12 40 0 7 67,8
RO/CM/12 37 29 0 0 8 78,4

Xdc suat cac mau giong thugc vé cum di truyeén Kzi1, Ksr2 va Ks1.3> 0,75, cdc mau giong o
cum di truyén hon hop voi xdc suat < 0,75.

Bang 3.20 S6 mau ctia nhém gidng RO/IP/3 va RO/OP/4 duoc phan chia theo cum

di truyén voéi gia tri cum di truyén toi vu K = 2 (cAp d6 3)

S6 luong mau giong trén cac cum di truyén

Nhom S6miu  Cumditruyén Cumditruyén Cum hon

gidng giéng (Ks2.1) (Ks2.2) hop Ty 1€ (%)
RO/JP/3 115 67 36 12 58,3
RO/OP/4 27 25 0 2 92,6

Xdc suat cac mau giong thugc vé cum di truyén Kzp1va Kaz2> 0,75, cdc mau giong o cum
di truyén hon hop voi xac suat < 0,75.

Nhitng kho khin dang phai d6i mit v6i ngudn gen cdy cao su ¢6 ngudn gdc tir
bang Rondonia (Brazil) trong viéc phan tich ciu trac di truyén & mirc do tiéu ving
dia 1y hodc mdi lién két gitra su khac biét di truyén vé6i khoang cach dia 1y vi khong
thé két ndi duoc gitra ciu tric di truyén véi tiéu ving dia 1y nho hon ma cac mau
gidng duoc suu tdp. Bén canh d6, nhitng thong tin khong day du vé dia hinh hay hé

thong thity vin c6 lién quan dén viéc phan chia ngudn gen cy cao su tir cac tiéu viing
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thudc bang Rondonia (Brazil) thanh hai cum di truyén va ciing nhu méi lién quan dén
viéc tron 13n ctia c4c mAu gidng giita hai cum di truyén. Nhitng han ché d6 mét phan
1a do thiéu thong tin chi tiét vé vi tri dia 1y thu thap mau giong, & vao thoi diém suu
tap ngudn gen CAy cao su nam 1981, hé thdng dinh vi toan cau (GPS) chua phat trién
dé c6 thé xac dinh chinh xac vé vi tri thu thap mau giéng ma chi c6 thé xac dinh vi tri
dia ly dua theo kinh d¢ va vi do (Goncalves, 1982).

So sanh voi nhitng nghién ctru cdu tric di truyén da dugc thuc hién trude do
trén cac bo suu tap quy gen cay cao su dé chimg minh vé mdi quan hé gitta cac nguén
gen v6i C4c ving dia 1y ma mau giéng duoc suu tap tir bang Rondonia (Brazil). Theo
Le Guen va ctv (2009), cau tric di truyén dugc phén tich dya vao 220 mau giéng tir
14 quan thé khac nhau da cho rang mang ludi thily van ciia luu vuc song Amazon 13
yéu t6 chinh anh huéng dén ciu tric, da dang va sy khac biét di truyén gifta cac quin
thé ciy cao su trong tu nhién vi su phan chia cac cum di truyén phit hop véi ranh gidi
thily vin cua cac nhanh song Amazon; nghién ctru ciing cho rang nhing hat cao su
duogc phat tan theo cac dong song trong luu vyc song Amazon nhu séng Rio Purus
chay qua bang Acre, séng Rio Madeira chay qua bang Rondonia va séng Rio Tapajos
chay qua bang Mato Grosso c6 thé lién quan dén dong gen (gene flow) giita cac quan
thé trong luu vuc sdng Amazon; ngoai ra, song Rio Purus chay qua c4c ving cua bang
Acre va di phat tan nhirng hat cao su tir cAc viing cua bang Rondonia dén bang Acre,
do d6 gitra nhitng ciy cao su duoc thu thap tir bang Acre va Rondonia c6 mdi quan
hé di truyén gan giii v6i nhau hon; bén canh d6, nghién ctru ciing cho thiy c6 su pha
tron gitta cac mau giéng ciia quan thé tir ving Pimenta Bueno (PB) thudc bang
Rondonia véi quan thé tir bang Mato Grosso vi viing Pimenta Bueno la trung gian
giita bang Rondonia va Mato Grosso (Hinh 1.2). Souza va ctv (2015), phan tich ciu
trac di truyén dya trén 1.117 miu gidng tir cac bd swu tp quy gen tai Brazil va cac
mAau gidng di hinh thanh hai nhém di truyén, mot nhém gdm nhitng mau giéng tir
ngudn gen Wickham va Mato Grosso, mot nhém khac gdm nhitng miu giéng ctia cac
ngudn gen duoc suu tap tir cac ving thudc bang Acre, Amazonas, Rondonia va Para;

su phan chia cum di truyén 1a phu hop véi cac ving dia Iy ma mau gidng duge suu
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tap tir luu vuc sdng Amazon va két qua da chimg thuc cho nghién ciru ciia Le Guen
va ctv (2009). Theo Oktivia va ctv (2017), nghién ciru cau truc di truyén dugc thuc
hién trén ngudn gen IRRDB’81 va Wickham, két qua di phan chia cac mau gidng
thanh hai cum di truyén, mot cum di truyén gom nhitng mau giéng tir bang Acre,
Mato Grosso va Rondonia; mot cum di truyén khac gdm nhitng mau giéng xuat phat
tir ngudn gen cua Wickham; gia thuyét tir nghién ciru da cho rang nhirng cay cao su
trong tu nhién 1a mot quan thé duy nhat va cé su xuat hién dong gen giira cac quan
thé, mot ly do khac giai thich vé dong gen duoc tao ra gitra cac quan thé cay cao su
trong ty nhién 14 do con trung di mang phan hoa tir quan thé nay sang quan thé khéac
trong qua trinh thu phan, nhung phan hoa cao su chi c6 thé di chuyén téi da khoang
1,1 km va cdy cao su ciling kho phat tan rong rai nho dong vat vi hat cao su co trong
luong 16n; do d6, hat cao su chi c6 thé di chuyén tir viing nay sang ving khéc thdng
qua cac dong song thudc luu vuc séng Amazon.

Nhu vay, mau giéng cao su tir bang Rondonia (Brazil) dang bao t6n ¢ Viét
Nam chii yéu dugc hinh thanh tir hai ngudn gen, mot nguén gen gém C4C miu giong
suru tap tir tiéu viing Ariquemes, mot ngudn gen khac gom c4c mau gidng tir tiéu ving
Costa Marques, Ji-Parana va Ouro Preto; giita hai ngudn gen c6 mdi quan hé di truyén
gan gili vi nhau hon so véi miu giéng duge suu tap tir cac ving khac bén ngoai bang
Rondonia. Bén canh d6, céu tric di truyén cia cac ngudn gen phi hop véi cac tiéu
vung dia 1y duoc suu tap va gitta cac mau gidng trong cing mot tiéu ving c6 mbi
quan hé gan giii hon so vi miu gidng tir cc tiéu vung khac thudc bang Rondonia.
3.5 Méi quan hé giira cac miu gidng cao su tiém niing vé sinh trwéng va ning
suat mii trong modi nhom giéng dwgc swu tap tir bang Rondonia (Brazil)
3.5.1 Pic diém sinh truéng va ning suit mi ciia C&C mau giong cao su co nguon
géc tir bang Rondonia (Brazil)

Sinh trudng va nang suat mu 13 hai chi tidu quan trong nhat trong chwong trinh
chon tao giéng cao su. Nhitng mau gidng c6 ngudn gdc tir bang Rondonia (Brazil)
dang bao ton ¢ Viét Nam duoc dénh gia cac chi tiéu néng hoc ¢ dang cay truong

thanh trén hé thong khao nghiém giéng qui mé nho (Arboretum, SG) nham chon loc
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nhirng miu gidng vu ta dé phuc vu cho muc tiéu trong cao su gd hodc gd - mu va st
dung dé lai tao gidng méi v6i ky vong tao ra nhimg wu thé lai vuot troi. Do nhiéu yéu
t6 ngoai canh tac dong dén cy cao su va ciing nhu sé lwong miu rat 16n duge danh
gia trén moi thi nghiém, do d6 sir dung phuong phap phan tich dya trén qui luat phan
b theo tan suit cia cdc miu giéng trong cac quan thé s& dé dang hon trong viéc chon
loc cac mau gidng theo gia tri & mdi ¢& mau tuwong tng trong mdi quan thé.

Panh gia vé chi tiéu sinh truong cho toan bd 821 mau gidng & tudi 15 trén 8
thi nghiém, két qua phan tich bién lugng (ANOVA) da cho thay sinh truong ¢ tudi
15 cua tat ca cac mau gidng trén cac thi nghiém 1a c6 su khac biét y nghia v6i mirc
d6 tin cay P < 0,001 va giita cdc nhom giéng tir cac thi nghiém ciing c6 su khac biét
v nghia (Phy Iyc 10). Nhu vy, sinh trudng ctia cac mau gidng & tudi 15 giita cac thi
nghiém va giita cac nhoém gidéng trén cac thi nghiém 1a khong c6 sy dong nhat, do d6
chi tiéu sinh truong cta cic mau gidng duge dua vao danh gia theo phuong phap
phan bb chuan bang tric nghiém A2,

Theo két qua phan tich bang tric nghiém (A?) dat dugc thong qua Bang 3.21
va Hinh 3.10 d3 cho thy sinh trudng cta cac mau gidng cao su & tudi 15 trén cac thi
nghiém déu c6 cung qui luat phan bd v6i tan suat mau tap trung & mot dinh trung vi
ctiia duong phan bd va giita cdc mau gidng trén cung thi nghiém khong co su khac
biét y nghia & muc tin cay P > 0,05, mirc do bién thién giira cac miu gidng trén cac
thi nghi¢m rat thép voi dao dong tir 12,3% dén 21,3%; do do, gia tri binh quan la dai
dién cho sinh truéng cua cac mau gidng trén thi nghiém, sinh trudng trung binh dat
tr 56 cm dén 72 cm véi d6 chénh 1éch tir 8,5 cm dén 11,6 cm. Tuong tu, phan tich
cho toan bo 821 mau giéng trén 8 thi nghiém, két qua duogc trinh bay ¢ Bang 3.21 va
Hinh 3.11 ciing cho thiy dic trung vé sinh trudng cua tat ca cc mau giéng cao su &
tudi 15 déu tuan theo qui luat phan bd véi tan suat mau tap trung & mot dinh trung vi
ctia dudng phan bd, gitta cac miu gidng khdng cé su khac biét ¥ nghia ¢ muc tin ciy
P > 0,05 va bién thién gitta cac mau giong dat 17,2%, gia tri binh quan dat 66,1 cm
la dai dién cho sinh trudng ctia cAc mau gidng trén cac thi nghiém véi do chénh léch

la 11,3 cm. Nhitng mau giéng cao su hoang dai c6 nguén gbc tir bang Rondonia dugc
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danh gia trén cac thi nghiém hau hét déu co sinh truéng khoe hon so v6i dbi ching
GT1 1a dong vo tinh tir ngudn gen ctia Wickham, két qua thé hién & Bang 3.22 da xac
dinh duoc 41 mau gidng c6 sinh trudng khoe nhat & tudi 15 trén cac thi nghiém theo
ty 1€ chon loc 5%, sinh trudong dat ttr 77 cm dén 107 cm tuong Ung dat tr 121% dén
196% so v6i dong vo tinh ddi ching GT1.

Ngudn gen cdy cao su hoang dai dwgc suu tap tir cac tiéu ving thudc bang
Rondonia (Brazil) ¢é sinh trudng rat khoe so véi cac dong vo tinh xuat phat tir nguon
gen ctia Wickham; nhitng mau giéng trén cac thi nghiém va ciing nhu toan bo 821
mAu gidng cua 8 thi nghiém déu tuan theo qui ludt phan bd voi tan suat miu tap trung
& mot dinh trung vi cua dudng phan bd va khong c6 sy khac biét y nghia, do d6 gia
tri binh quan 1a dai dién cho sinh trudng ciia cac mau giong trén thi nghiém va 41
mau giéng & tudi 15 da duoc chon loc ¢6 sinh trudng rat khoe, day la nhiing mau
gidng rat c6 gia tri dé bo sung ngudn gidng mdi cho muc tidu trong cao su liy gb.

Bang 3.21 Kiém tra qui luat phan b bang tric nghiém (A2) vé sinh trudng ciia cac

mau giong cao su ¢ tudi 15 cd ngudn goc tir bang Rondonia trén cac thi nghiém

Sinh trudéng cliia cdc mau giong (cm)

Thi S6 mau Do lIéch Hé sb Trac
nghiém giong Trung Nho Lon chuan  bién thién nghiém
binh  nhit  nhat (S) (CV%) (\?)

SGLK85 452 66,7 337 1051 116 17,3 7,51N8
SGLK91 51 56,1 346 779 120 21,3 3,27N8
SGLK94 71 605 41,3 90,3 8,5 14,0 2,94NS
SGLK96 40 621 420 814 8,7 14,0 1,188
SGLKO03 53 688 520 884 8,8 12,8 8,60NS
SGLKO04 52 705 543 1070 113 16,0 1,238
SGLKO05 62 71,7 530 931 8,8 12,3 2,18Ns
SGLKO06 40 690 492 878 8,8 12,8 0,55NS

Tong s6 821 66,1 33,7 1070 113 17,2 24,0NS

NS la su khdc biét khdng c6 y nghia véi xdc sudt P > 0,05.
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Hinh 3.10 Phan bd theo tin suit vé sinh trudng cua cac mau gidng cao su & tudi 15

¢6 nguodn gdc tir bang Rondonia (Brazil) dugc danh gia trén cac thi nghiém
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Hinh 3.11 Phan bd theo tin suit vé sinh trudng cua toan bo 821 mau giéng cao su &
tudi 15 c6 ngudn gde tir bang Rondonia (Brazil)
Bang 3.22 Nhitng mau giéng co sinh truong khoe nhat ¢ tudi 15 trén cac thi nghiém

theo ty 1€ chon loc 5%

o Nhém Thi Sinh truong o tudi 15
Mau giong y . So sanh véi d6i ching

giong nghi¢m cm GT1 (%)
RO/A/7/147 RO/AIT SGLK85 94,7 149,4
RO/A/7/165 RO/AIT SGLK85 90,6 1429
RO/A/7/224 RO/AIT SGLK85 90,4 142,6
RO/A/7/241 RO/AIT SGLK85 86,8 136,9
RO/A/7/254 RO/A/T SGLKS85 105,1 165,7
RO/A/7/288 RO/A/T SGLKO05 86,3 139,4
RO/A/7/298 RO/A/T SGLKO06 87,8 149,0
RO/A/7/383 RO/A/T SGLKS85 92,9 146,5
RO/A/7/398 RO/A/T SGLKO05 84,3 136,2
RO/A/7/518 RO/A/T SGLK85 90,9 143,4
RO/C/8/16C RO/C/8 SGLKO5 93,1 150,3
RO/C/8/206 RO/C/8 SGLK85 95,1 1499
RO/C/8/21 RO/C/8 SGLK85 91,5 1443
RO/C/8/283 RO/C/8 SGLKS85 92,0 145,1

RO/C/8/339 RO/C/8 SGLKO04 96,6 176,5
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Bang 3.22 Nhitng mau giéng c6 sinh truong khoe nhat ¢ tudi 15 trén cac thi nghiém

theo ty 1€ chon loc 5% (tt)

o Nhém Thi Sinh trudng & tudi 15
Mau giong 4 . So sénh véi d6i ching
giong nghi¢m cm GT1 (%)
RO/C/8/435 RO/C/8 SGLKO5 91,2 147,3
RO/C/8/47 RO/C/8 SGLK85 96,2 151,7
RO/C/8/59 RO/C/8 SGLK85 88,4 139,4
RO/C/9/290 RO/C/9 SGLKO04 83,8 153,1
RO/C/9/33C RO/C/9 SGLKO03 88,4 148,3
RO/C/9/353 RO/C/9 SGLK85 87,0 137,3
RO/C/9/365 RO/C/9 SGLK85 98,4 155,2
RO/C/9/83 RO/C/9 SGLK96 75,9 1441
RO/CM/10/268 RO/CM/10 SGLKS85 99,4 156,7
RO/CM/10/320 RO/CM/10 SGLKS85 87,6 138,1
RO/CM/10/481 RO/CM/10 SGLKO04 96,0 175,4
RO/CM/10/661 RO/CM/10 SGLKO03 86,9 145,8
RO/J/5/69 RO/J/5 SGLK85 90,4 142,6
RO/J/6/104 RO/J/6 SGLK94 90,3 159,8
RO/J/6/23 RO/J/6 SGLK96 80,2 152,1
RO/J/6/49 RO/J/6 SGLKO05 84,3 136,2
RO/J/6/57 RO/J/6 SGLK96 81,4 154.4
RO/JP/3/111 RO/JP/3 SGLK94 76,6 135,6
RO/JP/3/334 RO/JP/3 SGLKO04 107,0 195,5
RO/JP/3/37C RO/JP/3 SGLKO05 89,9 145,2
RO/JIP/3/473 RO/JP/3 SGLK91 77,9 121,4
RO/JP/3/501 RO/JP/3 SGLKO04 85,1 155,5
RO/OP/4/100 RO/OP/4 SGLKO06 84,4 143,2
RO/OP/4/17C RO/OP/4 SGLKO03 84,2 141,2
RO/OP/4/85 RO/OP/4 SGLK85 86,8 136,9

RO/OP/4/98 RO/OP/4 SGLK85 90,5 142,8
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Dénh gia vé chi tiéu ning suat mu, sb luong 616 maiu giéng cao su tir cac tiéu
vung thudc bang Rondonia (Brazil) c6 kha ndng san sinh mu, tuong trng vo1 75%
trong s6 821 miu gidng dugc danh gia trén 8 thi nghiém. Két qua phan tich bién luong
(ANOVA) di cho thdy ning suit mu giita cac mau gidng trén cac thi nghiém co su
khac biét y nghia véi xac suat P < 0,001 va giita cic nhom giéng tir cac thi nghiém
cling c6 sy khac biét y nghia véi xac suit P < 0,01 (Phy luc 11); do d6, ning suat mu
clia cac mau giéng trén cac thi nghiém va giita cac nhom gidng tir cac thi nghiém la
khong dong nhat, nén dir liéu nang sudt ma duoc dua vao phan tich theo phuong phap
phan bb chuan bang tric nghiém A2,

Két qua phan tich bang tric nghiém (A2) dat duoc ¢ Bang 3.23 va Hinh 3.12
da cho thay hau hét ning suat mu ciia mau gidng trén cac thi nghiém déu tuan theo
qui ludt phan bd véi tan sut hoan toan 1éch vé mot phia ning suit mu thap va cé su
khac biét ¥ nghia v6i xac suat tir P < 0,05 dén P < 0,001; murc d6 bién thién giira cac
mau gidng trén cac thi nghiém 1a rat 1on dat tir 56% dén 124%. Tuy nhién, cac mau
gidng trén hai thi nghiém SGLK96 va SGLKO05 khong c6 su khac biét ¥ nghia, nhung
cac mau gidng van tudn theo qui luat phan bd voi tan sudt miu 1éch vé mot phia ning
sut mu thap. Do d6, gia tri binh quan khong thé dai dién cho ning sudt mu cta cac
mau gidng trén thi nghiém, ning suat mi trung binh trén cac thi nghiém dao dong
trong khoang tir 5,0 g dén 16,1 g/c/c véi d6 chénh léch tir 3,4 g dén 10,4 g/c/c. Tuong
tu, két qua trinh bay ¢ Bang 3.23 va Hinh 3.13 d3 cho thy dic trung vé ning suat mi
ciia 616 miu giéng tir 8 thi nghiém ciing tuan theo qui luat phan bd chung véi tan
suat mau giong 1éch hoan toan vé mot phia ning suat mu thap va sy khac biét rat c6
¥ nghia ¢ muc tin ciy P < 0,001; ning suat mu trung binh dat 7,9 g/c/c voi do chénh
léch 1a 7,1 g va muc do bién thién gitra cac mau giéng rat 1on dat dén 89,8%, do do
gi4 tri binh quan khong dai dién cho ning suat mu ciia cic mau giéng. Nhig mau
gidng cao su hoang dai c6 ngudn gdc tir bang Rondonia (Brazil) dugc danh gia trén
céc thi nghiém hau hét déu c6 ning suat mu rat thap so voi déi chimg GT1 1a dong
v tinh tir ngudn gen ctia Wickham, két qua ¢ Bang 3.24 di x4c dinh duoc 31 miu

gidng c6 nang suat mu trung binh 4 nam tot nhat trén cac thi nghiém theo ty 1é chon
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loc 5%, ning sut mu trung binh 4 nam dat tir 13,4 g dén 63,9 g/c/c, twong Gng dat tir
53,1% dén 161,2% so voi dong vo tinh dbi chimg GT1; trong d6, 7 mau gidng co
nang suat ma rat cao, bang va vuot dén 61% so v6i dong d6i chimg GT1 nhung chi
chiém 1% trong tong s6 616 mau gidng dugc danh gia.

Nhin chung ngudn gen cdy cao su hoang dai tir bang Rondonia (Brazil) c6
nang sudt mu rat thip so voi cac dong vé tinh tir ngudn gen ctia Wickham; dic trung
phan b vé ning suit mu cta cic mau gidng trén thi nghiém va ciing nhu toan bo 616
mAau giéng cta 8 thi nghiém déu cuing theo qui luat phan bd chung véi tan sudt mau
1éch hoan toan vé mot phia nang suat mu thap va su khac biét 1 rat co y nghia, do d6
gia tri binh quan khong dai dién cho ning suit mi ctia cac mau gidng trén thi nghiém,
s6 lugng mau giéng c6 ning suat mi cao nhat dugc xac dinh gdm 31 mau giéng va
day 13 nhitng mau gidng rat c6 gia tri cho muc tiéu trong cao su gb - mu.

Bang 3.23 Kiém tra qui luat phan b bang trac nghiém (A?) vé ning sut mu ciia cac

mau giong cao su co6 ngudn goc tr bang Rondonia trén cic thi nghiém

Nang suat mi trung binh 4 nam (g/c/c)

Thi S6 mau

" .; Doléch  Hésd Tric
nghiém giong

Trung  Nho Lén  chuan biénthién nghiém
binh  nh4t  nhit (S) (CV%) (A2

SGLKS85 276 5,0 1,2 30,3 3,4 68,6 53,1
SGLK91 35 73 1,5 45,0 9,0 123,9 7,98
SGLK94 71 6,0 1,3 28,5 5,0 82,7 6,39
SGLK96 33 8,8 2,3 30,9 5,6 64,2 2,43Ns
SGLKO03 52 7,7 1,9 38,5 6,7 87,4 6,60
SGLKO04 48 16,1 3,7 63,9 10,4 64,7 4,45"
SGLKO5 61 14,1 1,3 40,6 7.8 55,5 3,00NS
SGLKO06 40 12,4 4,4 35,9 7.4 59,7 6,52
Tong sb 616 7.9 1,2 63,9 7.1 89,8 1955

NS la sy khac biét khong ¢ y nghia voi xac sudt P> 0,05; sw khdc biét ¢é y nghia véi xdc
suat P <0,05% P <0,01**va P <0,001***,
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Hinh 3.12 Phan bd theo tin suit vé ning suit mu trung binh 4 nim cua cic mau

giong c6 ngudn gdc tir bang Rondonia (Brazil) duge danh gia trén cac thi nghiém
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Hinh 3.13 Phan bb theo tan suat vé nang suat mi trung binh 4 nim cua 616 miu
gidng cao su c¢6 ngudn gde tir bang Rondonia (Brazil)
Bang 3.24 Nhiing mau giéng c6 ning sudt mu trung binh 4 nim dat cao nhat trén

cac thi nghiém theo ty 1€ chon loc 5%

o Nhém Thi Ning suat mil trung binh 4 nim
Mau giong s . So sanh vé6i d6i ching
giong nghiém g/clc GT1 (%)
RO/A/7/15 RO/A/7 SGLK96 30,9 74,3
RO/A/7/298 RO/A/T SGLKO06 32,5 84,7
RO/A/7/307 RO/A/T SGLKO05 24,7 58,8
RO/A/7/75C RO/A/7 SGLKO3 18,3 58,9
RO/C/8/163 RO/C/8 SGLKS85 30,3 120,1
RO/C/8/272 RO/C/8 SGLKS85 16,9 67,0
RO/C/8/76 RO/C/8 SGLK9%4 21,7 88,8
RO/C/9/117 RO/C/9 SGLK94 16,7 53,5
RO/C/9/20C RO/C/9 SGLKO05 40,6 96,7
RO/C/9/398 RO/C/9 SGLKO05 30,0 71,6
RO/C/9/51C RO/C/9 SGLKO3 27,5 88,3
RO/C/9/72 RO/C/9 SGLKS85 13,4 53,1

RO/CM/10/481 RO/CM/10 SGLKO04 25,6 64,7
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Bang 3.24 Nhitng mau giéng c6 ning sudt mu trung binh 4 ndm dat cao nhit trén

cac thi nghiém theo ty 1€ chon loc 5% (tt)

o Nhoém Thi Ning suat ma trung binh 4 nim
Mau giong 2 . So sanh véi d6i ching
giong nghiém g/clc GT1 (%)
RO/CM/11/452 RO/CM/11 SGLKO04 46,4 117,2
RO/CM/11/6 RO/CM/11 SGLK85 19,4 76,9
RO/CM/12/26 RO/CM/12 SGLK91 45,0 152,9
RO/CM/12/54 RO/CM/12 SGLK91 35,5 120,7
RO/J/5/3C RO/J/5 SGLKO04 28,6 72,2
RO/J/5/42 RO/J/5 SGLKO04 31,5 79,6
RO/J/5/44 RO/J/5 SGLKO06 22,5 58,6
RO/JP/3/210 RO/JP/3 SGLKO06 35,9 93,6
RO/JP/3/24C RO/JP/3 SGLKO3 21,8 69,9
RO/JP/3/334 RO/JP/3 SGLKO04 63,9 161,2
RO/JP/3/37C RO/JP/3 SGLKO05 40,2 95,8
RO/JIP/3/473 RO/JP/3 SGLK91 17,3 58,6
RO/JP/3/495 RO/JP/3 SGLKS85 141 55,8
RO/JP/3/61C RO/JP/3 SGLKO3 38,5 123,7
RO/JP/3/73C RO/JP/3 SGLKO05 26,3 62,6
RO/OP/4/100 RO/OP/4  SGLKO6 27,2 71,0
RO/OP/4/131 RO/OP/4  SGLK94 28,5 91,5
RO/OP/4/23C RO/OP/4  SGLKO06 27,3 71,1

So sanh gia tri vé mit ndng hoc ctia ngudn gen cdy cao su hoang dai tir bang
Rondonia (Brazil) dang bao ton ¢ Viét Nam véi cic ngudn gen khac cing c6 ngudn
gdc tir lvu vue song Amazon duoc danh gia trén thi nghiém quy mé nhé & nhiéu qubc
gia khac nhau. Nang suat ma cia nguon hoang dai déu c6 niang suat mii rat thap, ning
suit mu trung binh 4 nim chi bang 32,5% so v6i dong vé tinh phd bién 1a RRIM 600
tai Thai Lan (RRIT, 2002) va trung binh 3 nim ctia 379 mau giéng dat 25,2% so voi
dong vo tinh GT 1 tai Bo Bién Nga (Clement-Demange va ctv, 2002). Panh gi trén
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ngudn gen IRRDB’81 tai Malaysia va Indonesia, ning suit mu trung binh 8 nim cia
tat ca cac nhom gidng tir ngudn gen IRRDB’81 déu thap hon so voi ddi ching 1a cac
dong v tinh Wickham, nhung ngudn gen tir bang Rondonia cho ning suat mil cao
hon ngudn gen tir bang Acre va Mato Grosso (Aidi va ctv, 2002; Ramli va ctv, 2004);
tai Trung Qudc, ning suat mu cua ngudn gen IRRDB’81 chi dat 15,1% - 88,7% so
vo1 dong vo tinh RRIM 600 (Hu va ctv 2005).

Tiém ning cta b suu tdp quy gen cdy cao su duoc suu tap gan ddy nhat vao
nam 1995 do Vién Nghién ctru Cao su Malaysia (RRIM) da t6 chirc suu tap tai bang
Amazonas cua Brazil. Két qua danh gia dic tinh néng hoc cho cac mau gidng gdbm 6
loai thudc chi Hevea ctia bo suu tap ndy da cho thay hau hét cac mau gidng déu co
nang suat mi thap, 81% s6 lugng mau gidng c6 nang suat mu thap hon 25 g/c/c; tuy
nhién, tit ca nhitng tinh trang néng hoc ctia loai H. brasiliensis déu vuot tréi hon so
v&i 5 loai khac cuia chi Hevea, viéc danh gia dac tinh nong hoc cua quy gen nay cé y
nghia rat quan trong nham chon loc nhitng mau gidng tiém ning va ciing nhu dé bao
t6n nhitng bién di di truyén; bén canh d6, mau giéng ctia ngudn gen 1995 gan nhu c6
kha niang khang bénh 12 rat tét, do d6 ngudn vat liéu méi nay 1a rat c6 gia tri dé cai
tién giéng va chon tao gidng cao su gd - ma & Malaysia (Adifaiz va ctv, 2018).

Bén canh d6, danh gid ngudén gen IRRDB’81 tai chau Phi da cho thy ning
sudt mi c6 sy bién thién rat 16n va do ndi tai ciia cic mau gidng chiém 81% trong
tong bién thién (Clement-Demange va ctv, 1997); Nkengafac va Nkumbe (2021),
phan tich kiéu hinh 14 cta cic mau gidng tir bd suu tdp quy gen tai IRAD Ekona
(Cameroon) gém 36 mau gidng di cho thay tat ca cac dic diém cua 1a déu co sy khac
biét; ty 18 thanh phan bién lwong chiém 88% trong tong bién thién va cac miu gidng
da chia thanh 6 cum di truyén; do do, nghién ctru vé hinh thai 14 ciing s& gop phan
vao viéc danh gia da dang di truyén va mo rong von di truyén trong chuong trinh
chon tao giéng. Tuong tu, tai Viét Nam nguén gen IRRDB’81 ciing da ghi nhan voi
su bién thién 12 do ban than ciia cic mau gidng vai ty 18 tir 83% dén 96% va nghién

ctru cho rang sy bién thién 16n dd gop phan lam phong pha thém cho ngudn gen va
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dé dang chon loc nhitng miu gidng cé ning suit cao vuot troi dé bd sung ngudn vat
liéu méi cho cong tac chon tao giéng cao su 0 Viét Nam (Lai Van Lam, 2011).

Mat khac, cac nguén gen Cay cao su hoang dai dugc suu tap tir cac vung thude
lru vire song Amazon c6 loi thé vé sinh trudng khoe va nhitng mau giéng duoc chon
loc rat co gié tri cho muc tiéu trong cao su lay gd, nhung bién thién vé sinh truéng 13
rat thip so voi ning suat ma. Ngudn gen IRRDB’81 dugc danh gia tai Malaysia da
cho thdy nhom gidng tir bang Acre c6 sinh trudng khoe hon so véi nhom gidng tir
bang Rondonia va Mato Grosso, nhiéu mau gidng & tudi thir 13 da co trit lugng gd
dat tir 1,0 - 1,6 m%cay (Ramli va ctv, 2004); tuong tu, nhiéu mau giéng tr 13 - 16
tudi co trix luong gb dat 0,9 - 2,6 m¥/cay tai Indonesia (Aidi va ctv, 2002); tai An Do
cling da nghi nhan nhom gidng tir bang Acre va Rondonia c¢é sinh truong khoe hon
so v6i nhom gidng tir bang Mato Grosso va nhiéu mau gidng c6 sinh trudng khoe hon
so voi dong vo tinh dbi ching RRII 105 (Varghese va ctv, 2002).

So sanh chi tiéu sinh truéng va ning sut mi cia ngudn gen cao su hoang dai
tir bang Rondonia (Brazil) & Viét Nam ciing c6 su twong dong véi nhiéu nuée khac,
ning sudt ma trung binh cta 4 d¢én 8 nam kha thap, dat khoang 12% dén 34% so voi
ngudn gen Wickham nhung bién thién gitra cic mau giong 1a rat 1on tir 59% dén 76%;
trong khi, sinh truéng rat khoe voi trung binh dat tir 101% dén 126% so ngudn gen
Wickham & giai doan tir 14 dén 17 tudi va muc do bién thién giita cic mau giong
trong quan thé kha thap dao dong trong khoang tir 13% dén 16%. Bén canh d6, nhiéu
mau gidng trong ngudn gen IRRDB’81 dang bao ton ¢ Viét Nam c6 sinh truong va
nang suat mi vuot troi di dua vao san xuat va ding 1am b me trong cac chuong trinh
lai tao giéng méi, dic biét tiém ning cho san suit cao su gd voi trit luong gd & cudi
chu ky kinh doanh dat tir 1 m%/cay dén 2 m%/cay (Vii Van Trudng va ctv, 2010; 2021).

Nhu vay, nhitng miu gidng cao su dugc suu tap tir CAC tiéu ving thudc bang
Rondonia (Brazil) di thé hién kha ning sinh truong khoe, nhung c6 su bién thién kha
thip v6i trung binh dat 17%; trong khi, ning suat mii thap hon nhiéu so véi nhing
dong xuit phat tir ngudn gen cua Wickham, trung binh 4 nim dat 7,9 g/c/c, nhung

mirc d6 bién thién rat cao dat 90%. Do d6, nhitng mau giéng noi troi tir cac tiéu ving
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dia 1y duoc suu tip thudc bang Rondonia (Brazil) 1a rit c6 gia tri dé bd sung ngudn
vat liéu gidng méi cho san xuét cao su gd hodc gd - mi va 1am phong phu thém vén
di truyén cho chuong trinh chon tao giéng cao su cua Viét Nam.

3.5.2 Méi quan hé giira cAc mau giéng cao su tiém ning vé sinh trwdéng va ning
suat ma trong mdi nhom giéng dwgre swu tap tir bang Rondonia (Brazil)

Nhitng mau giéng cao su duoc suu tap tir cac tiéu ving thuéc bang Rondonia
(Brazil) dang bao ton ¢ Viét Nam cha yéu xuat phat tir hai ngudn gen, do dé giira cac
nhom gidng cling c6 su ton tai cia hai nguon gen va cling nhu c6 sy giao thoa gitta
cac miu gidng tir cac nhom giéng khac. Bén canh d6, mau gidng ctia mdi nhém gibéng
dugc xem nhu 12 mot cum di truyén riéng biét va giira cac nhom giéng co sy khac
biét di truyén rat y nghia; tuy nhién, giira cac mau giéng trén cling mot tiéu ving suu
tap c6 mdi quan hé di truyén gan giii hon so véi miu gidng tir cac tiéu ving Khac.
Ngoai ra, dé khai thac hiéu qua nhiing nhém gidéng tir Cac tiéu vung thudc bang
Rondonia (Brazil) trong chuong trinh chon tao gidng cao su & Viét Nam ma mdi
nhom giéng dang chtra cAC mau giéng tiém nang vé sinh trudng va ning suat ma va
cling nhu mdi quan hé giita cic mau gidng dang ton tai bén trong mdi nhoém gidng.

Dénh gia vé tiém ning sinh trudng cta c4c mau gidng c6 ngudn gde tir bang
Rondonia (Brazil), & Bang 3.25 d cho thdy nhitng mau gidng ¢ sinh truong khoe
nhat chii yéu tap trung & bén nhom gidng gdm RO/A/7, RO/C/8, RO/C/9 va RO/JP/3
chiém tir 12,2% dén 24,4% trong téng s6 mau theo ty 1€ chon loc 5% va ) lugng
mAu cta bon nhom gidng ndy ciing ting 18én twong Gng tir 15% dén 21% theo ty 18
chon loc 10%. Bén canh do, cac nhom gidng RO/M/10, RO/J/6 va RO/OP/4 ¢co sb
lwong mau chon loc kha cao (9,8%) theo ty 1& chon loc 5%, nhung sé lwong khong
tang 1én twong ung theo ty 1& chon loc 10% hodc nhom giébng RO/OP/4 ¢6 sb lwong
mau giam dang ké khi tang ty 1& chon loc 1én 10%. Ngoai ra, nhém giéng RO/CM/11
va RO/CM/12 tir tiéu ving Costa Marques hodc nhom giéng RO/PB/1 va RO/PB/2
tir tiéu ving Pimenta Bueno c6 s lugng mau dugc danh gia trén cac thi nghiém kha
16n, nhung c4c miu gidng co sinh truéng ndi bat gin nhu khong xuat hién hoic chi

chiém ty 1¢ khong dang ké trong téng sé6 mau duoc chon loc theo ty 16 10%.
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Bang 3.25 SO lugng mau cua cac nhom giong cao su co sinh trudéng khde nhat &

tudi 15 theo ty 1& chon loc 5% va 10%

Sb Theo ty 1€ chon loc 5% Theo ty 1€ chon loc 10%
Nhom gidng ~ mau S6  Tylétrénsomau SO Ty 1é trén s6 mau
giéng luong chon loc (%) lugng chon loc (%)

RO 7 0 0 1 1,2
RO/A/T7 128 10 24,4 17 20,7
RO/C/8 75 8 19,5 14 17,1
RO/C/9 93 5 12,2 13 15,9
RO/CM 25 0 0 0 0
RO/CM/10 76 4 9,8 7 8,5
RO/CM/11 54 0 0 0 0
RO/CM/12 31 0 0 2 2,4
RO/J/5 51 1 2,4 2 2,4
RO/J/6 45 4 9,8 8 9,8
RO/JP/3 95 5 12,2 12 14,6
RO/OP/4 22 4 9,8 4 4,9
RO/PB/1 49 0 0 1 1,2
RO/PB/2 70 0 0 1 1,2

Tong s6 821 41 100 82 100

Lién hé v&i 15 chi thi SSRs dé xac dinh mbi quan h¢ di truyén gitta nhitng mau
gidng co sinh trudng tét nhat thdng qua phan tich trén cay pha hé, két qua trinh bay
& Hinh 3.14 cho thay toan bo 821 mau giéng duge phan chia thanh 16 cum di truyén
va gan nhu miu gidng ctia mdi nhom giéng da nhom lai véi nhau theo timg cum di
truyén riéng biét, nhung ciing xut hién cac cum di truyén hon hop. Xét vé méi quan
hé giita cac cum di truyén, & Bang 3.26 cho thiy giira cac cum di truyén déu co sy
khac biét y nghia v6i muc tin cy P < 0,001 va chi sé khac biét di truyén (Fst) rat thip
tir 0,03 dén 0,11. Trong dé, giita cum di truyén XIII, XIV, XV va XVI thudc vé cic
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nhom gidng tir tiéu viing Costa Marques c6 chi sé khac biét dat tir 0,03 dén 0,06; giita
cum di truyén I va VIl thudc cac nhom gidng tir tiéu viing Calama (Fst = 0,04), cum
di truyén II va VIII hodc cum VIII va IX thudc vé cac nhom gidng tir tiéu ving Jaru
c6 chi s6 khéc biét di truyén 12 0,05. Do d6, giita cac cum di truyén dugc hinh thanh
tir cac mau gidng cla ciing mot tiéu ving dia 1y ¢6 chi sé khac biét di truyén (Fst)
thip hon va giita chung c6 mdi quan hé di truyén gan giii hon so v6i cac cum di truyén
tir mu giéng & céac tiéu ving khac.

Pénh gia theo cum di truyén, sd mau ciia cac nhom giéng gan nhu tap trung
trén timg cum di truyén c6 ty 1& chiém tir 63% dén 97%; trong do6, cum di truyén II
va V dugc hinh thanh tir nhom gidng RO/J/5 véi s6 lwong mau trén mdi cum di truyén
chiém 81% va 91%, cum di truyén VIII va IX 12 sy phan chia cia nhom gidng RO/J/6
v6i s6 lugng mau gidng trén mdi cum di truyén co ty 16 77% va 80%; tuwong tu, cum
di truyén XV va XVI duoc hinh thanh tir cdc mau ctia nhom giéng RO/CM/10 tuong
g véi ty 18 63% va 85%; ddi v6i cum di truyén hdn hop (V1 va XII) 1a sy pha tron
tir nhiéu nhom giéng. Panh gia theo nhom giéng, s6 lugng mau cia cac nhom gidng
tap trung trén mdi cum di truyén dat tir 71% dén 97%, nhung cac nhom gidng RO,
RO/CM va RO/OP/4 ¢c6 s6 mau phan bd trén nhiéu cum di truyén hodc cac nhom
gidng RO/CM va RO/J/5 va RO/J/6 da phan chia thanh cac cum di truyén thir cap;
ngoai ra, cAc mau gidng tir tiéu ving Costa Marques c6 su giao thoa 13n nhau, nhung
cac nhom gidng van tap trung theo tig cum di truyén riéng biét (Bang 3.27).

Nhitng miu giéng co sinh trudng tot nhat chi yéu tap trung & bon nhom gidng
(Bang 3.25) dong thoi nhitng mau gidng ndy ciing xuat hién trén bon cum di truyén
thudc vé bén nhom gidng twong tng trén cdy pha hé (Hinh 3.14 va Bang 3.27) bao
gdm nhém gidng RO/A/7 thude cum di truyén IV, RO/C/8 & cum di truyén VII,
RO/C/9 & cum di truyén | va nhém gidng RO/JP/3 thude cum di truyén XI; trong khi,
¢ nhitng cum di truyén thudc vé cac nhém gidng nhu RO/CM/12, RO/J/5, RO/PB/1

va RO/PB/2 gan nhu khong xuét hién nhitng mau giong c6 sinh trudng noi troi.
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Hinh 3.14 Phan b cta 821 mau giéng theo cic cum di truyén tir cdy pha hé duoc

xay dyung bang phan mém DARWIN duya vao 15 chi thi SSRs
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Bang 3.26 M6i quan hé di truyén giita cic cum di truyén dugc phén chia trén cay pha hé trong téng sb 821 mau gidng theo sinh tudng

Cum‘di Cum Cum Cum Cum Cum Cum Cuym Cum Cuym Cuym Cum Cuym Cum Cum Cum
truyén I ] Il v} \Y/ VI Vil VI IX X XI XII Xl Xiv XV
Cum II 0,06

Cum III 0,08 0,05

Cum IV 0,07 0,05 0,07

Cum V 0,08 0,05 0,08 0,07

Cum VI 0,05 0,04 0,05 0,04 0,06

Cum VII 0,04 0,04 0,06 0,04 0,07 0,03

Cum VIII 0,06 0,05 0,07 0,04 0,07 0,04 0,03

Cum IX 0,09 0,08 0,10 0,07 0,10 0,07 0,06 0,05

Cum X 0,07 0,08 0,06 0,07 0,10 0,06 0,05 0,07 0,08

Cum XI 0,06 0,04 0,05 0,07 0,07 0,05 0,05 0,05 0,09 0,08

Cum XII 0,08 0,06 0,06 0,08 0,08 0,06 0,07 0,07 0,09 010 0,05

Cum XIII 0,07 0,04 0,05 0,07 0,06 0,05 0,06 0,06 0,09 008 006 0,04

Cum XIV 0,07 0,05 0,06 0,07 0,07 0,05 0,05 0,06 0,09 007 006 006 0,04

Cum XV 0,07 0,04 0,05 0,07 0,07 0,05 0,05 0,06 009 007 005 005 0,03 0,04
Cum XVI 0,09 0,06 0,06 0,07 0,08 0,06 0,07 0,08 011 0,10 0,07 006 0,04 0,06 0,05

Gid tri khdc biét di truyén (Fst) giita cdc nhém giong dwa trén 1.000 hodn vi va xdc sudt twong ing véi mire y nghia ***P < 0,001.
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Bang 3.27 Sb lugng va ty 16 mau cao nhit cta cac nhoém gidng trén mbi cum di truyén tir cAy pha hé trong tong s6 821 miu gidng

Cum di truyén

, S6 mau Ty 1é
Nhom gibng  gibng | v Vo Ve VL VIE IX X X X XHE XIV XV XVI (%)
RO 7 1 1 4 1 57,1
RO/A/7 128 2 115 1 2 4 1 2 1 89,8
RO/C/8 75 1 1 11 53 1 1 1 5 1 70,7
RO/C/9 93 88 1 2 1 94,6
RO/CM 25 8 2 1 10 3 1 40,0
RO/CM/10 76 5 16 12 17 23 303
RO/CM/11 54 1 2 2 4 40 4 1 74,1
RO/CM/12 31 1 25 4 80,6
RO//5 51 21 20 4 1 1 1 41,2
RO/J/6 45 4 2 24 12 1 1 53,3
RO/JP/3 95 5 1 81 1 85,3
RO/OP/4 22 2 4 1 1 1 8 1 1 1 1 1 36,4
RO/PB/1 49 1 46 2 93,9
RO/PB/2 70 2 68 97,1
Tong s6 821 116 26 54 123 22 23 56 31 15 70 9 15 60 60 27 27 -
Ty 18 (%) - 759 80,8 852 935 909 47,8 946 77,4 80,0 97,1 844 400 41,7 66,7 63,0 852 -
S6 mau 10%
chon loc 82 15 2 1 19 0 1 12 4 3 1 12 1 1 5 2 3 -
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Nhu dd danh gi4, hdu hét cdc mau gidng tir ngudn gen cdy cao su hoang dai
déu c6 nang suat ma rat thap, nhung ciing xuat hién nhitng mau giéng cho ning suat
mi vuot troi; nhitng miu gidng c6 kha ning san sinh luong mu t6t nhit duoc chon
loc nham dé phuc vu cho muc tiéu san xuit cao su gb - ma va s dung trong cic
chuong trinh lai tao gidng méi. Twong ty nhu sinh trudng, nham phat hién nhitng
mau giéng cao su hoang dai c6 tiém ning vé ning suit ma ma ching dang hién hitu
trong cic nhom gidng duoc suu tap tir cac tiéu ving thudc bang Rondonia (Brazil)
dang bao ton & Viét Nam.

Bang 3.28 S6 lugng mAu cia cac nhom gidng cao su ¢6 ning sudt mu trung binh 4

nam t6t nhat theo ty 1 chon loc 5% va 10%

So Theo ty 1€ chon loc 5% Theo ty 1¢ chon loc 10%
Nhom gibng  mau S6 Ty 1¢ trén s0 mau S6 Ty 1é trén s6 mau
giéng luong chon loc (%) lugng chon loc (%)

RO 7 0 0 1 1,6
RO/A/T7 101 4 12,9 8 12,9
RO/C/8 48 3 9,7 3 4,8
RO/C/9 71 5 16,1 14 22,6
RO/CM 12 0 0 0 0
RO/CM/10 54 1 3,2 1 1,6
RO/CM/11 36 2 6,5 2 3,2
RO/CM/12 24 2 6,5 2 3,2
RO/J/5 40 3 9,7 6 9,7
RO/J/6 38 0 0 1 1,6
RO/JP/3 84 8 25,8 18 29,0
RO/OP/4 18 3 9,7 3 4,8
RO/PB/1 42 0 0 2 3,2
RO/PB/2 41 0 0 1 1,6
Tong s6 616 31 100 62 100
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Daénh gi4 tiém ning vé ning suit mu cta nhitng mau gidng hoang dai c6 trong
cac nhom gidng tir bang Rondonia (Brazil), & Bang 3.28 cho thiy nhitng mau giong
c6 ning sudt mu cao nhit chu yéu tap trung trén nhom giébng RO/C/9 va RO/IP/3 voi
ty 1& dat 16,1% va 25,8% trong tong s6 miu giéng theo ty 1& chon loc 5% va sb luong
mAu cua hai nhom giéng nay ciing ting 1én twong Gmg 12 23% va 29% theo ty 1 chon
loc 10%. Trai lai, nhém giéng RO/C/8 va RO/OP/4 c6 s6 mau chon loc kha cao dat
9,7% theo ty 1€ chon loc 5%, nhung sb lugng mau da giam dang ké dat 4,8% khi tang
ty 18 chon loc 1én 10%; d6i voi nhom giong RO/A/7 va RO/J/S ¢6 s6 lwong mau khong
thay dbi theo ty 1& chon loc tir 5% 1én 10%. Bén canh d6, cac nhém giéng RO/CM/10,
RO/J/6, RO/PB/1 va RO/PB/2 gan nhu khong xuat hién mau giéng c6 ning suat ma
ndi bat mic du s6 lwong mau dugc danh gia trén cac thi nghiém 1a rat 16n.

Lién hé véi 15 chi thi SSRs dé xac dinh mbi quan hé di truyén giita nhitng mau
giéng théng qua phan tich trén cay pha hé. Két qua & Hinh 3.15 cho thiy toan bd 616
mau gidng da dugc phan chia thanh 15 cum di truyén, nhimg mau ciia cic nhom giong
d4 nhom lai voi nhau theo timg cum di truyén riéng biét, nhung ciing xuat hién cac
cum di truyén hdn hop hoidc cling mot nhém giéng ciing c6 sy phan chia cum di truyén
thir cap. Két qua ¢ Bang 3.29 cho thiy gitta cac cum di truyén déu c6 su khac biét ¥
nghia (P < 0,001) voi chi sé khac biét (Fst) rat thip tir 0,03 dén 0,14. Trong do, giira
cum di truyén V, VI va VIII thudc c4c nhom gidng tir tiéu ving Costa Marques c6
chi s6 khac biét thap tir 0,03 dén 0,05; cum di truyén XI va XIV tir cac nhom giéng
clia tiéu ving Calama, cum di truyén VII va XII tir cac nhom gidng cia tiéu ving
Jaru, cum di truyén IX va XIII tir tiéu ving Ji-Parana cling c6 chi s khac biét di
truyén 12 0,06. Do d6, gan nhu gitta cic cum di truyén duogc hinh thanh tir cAc miu
gidng dugc suu tap trén clng mot tiéu ving dia 1y déu co chi s6 khac biét di truyén
(Fst) thip hon va gitta chung c6 mdi quan hé di truyén gan giii v6i nhau hon.

Pénh gia theo cum di truyén, hau hét s6 lugng mau ciia mdi nhom gidng déu
c6 xu huéng nhom lai véi nhau theo timg cum di truyén riéng voi ty 1& chiém tir
47,4% dén 100%; d6i véi nhom gidbng RO/IP/3 dugc tach ra thanh hai cum di truyén

thir cap (cum IX va XIII) véi s6 lwong mau giéng thude vé mdi cum di truyén twong
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g chiém ty 18 1a 75% va 83% hodc ciing nhu xuat hién cac cum di truyén hon hop
goém cum II, IV va XV dugc hinh thanh tir mu gidng cta nhiéu nhom giéng. Panh
gia theo nhom gidng, sé lwong miu cua cac nhom gidng ciing da tach riéng theo ting
cum di truyén véi ty 1& chiém tir 43% dén 98%; trong d6, nhém gidng RO/IP/3 duge
phan chia thanh hai cum di truyén tht cip voi sé luong mau thudc vé mdi cum di
truyén c0 ty 18 chiém 75% va 83% hodc nhém giéng RO va RO/OP/4 ¢6 s6 mau duoc
phan bd trén nhiéu cum di truyén. Bén canh d6, ngudn gen duoc suu tap trén cing
mot tiéu ving Costa Marques, giita cac mau giéng c6 su giao thoa 1an nhau nhung
mAau giéng tir mdi tiéu vung dia 1y di tach ra dé hinh thanh cac cum di truyén riéng
biét gdbm nhom gidéng RO/CM/10, RO/CM/11 va RO/CM/12 véi s6 lugng mau trén
cac cum di truyén chiém ty 1& cao tir 47% dén 65% (Bang 3.30).

Nhitng mau gidng c6 ning suat mu tot nhat chu yéu tap trung ¢ hai nhoém giéng
(Bang 3.28) dong thoi cling xuat hién trén hai cum di truyén thudc vé hai nhom gidng
tuong (mg dugc phan tich trén cdy pha hé (Hinh 3.15 va Bang 3.30) gdm nhom giong
RO/C/9 thudc cum di truyén XIV va RO/JP/3 trén cum di truyén 1X; d6i v6i nhimng
cum di truyén thudc vé cac nhom gidng RO/CM/12, RO/J/6, RO/PB/1 va RO/PB/2
gan nhu khong c6 su hién dién ctia nhitng mau giéng nodi troi vé nang suat mu.

Nhu vy, ngudn gen cao su hoang dai tir bang Rondonia (Brazil) dang bao ton
& Viét Nam, nhitng miu giéng c6 tiém nang sinh trudong khoe va ning suat mu cao
gan nhu khong phu thudc vao sd lugng mau ciia cac nhom gidng va sé luong miu
gidng duoc suu tap trén ciing mot tiéu ving dia 1y déu theo xu huéng nhém lai véi
nhau dé hinh thanh cac cum di truyén riéng. Nhitng mau giéng sinh truong va ning
sudt mi ndi troi duge tip trung trén cac nhom gidng dong thoi ciing xuat hién trén
cum di truyén tir cay pha hé thudc vé cdc nhom giéng tuong tng, nhitng mau gidng
vira sinh trdng khoe va ning suit mi cao thudc vé nhom gibng RO/C/9 va RO/JP/3;
nhitng mau giéng c6 sinh truong khoe gom nhoém gidng RO/A/7 va RO/C/8. Do dé,
bbén nhom gidng nay dang chira s6 lugng 1én mau gidng rat tiém ning vé sinh truéng
cling nhu vé nang suat mu va can tiép tuc nghién ctru sdu hon dé tir d6 khai thac ching

mot cach hiéu qua nhat trong cac chuong trinh chon tao giéng cao su & Viét Nam.
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Bang 3.29 Mdi quan hé di truyén giita cic cum di truyén dwgc phan chia trén cdy pha hé trong tong sé 616 mau gidng theo ning suit mu

Cum‘ di Cum Cum Cum Cum Cum Cum Cum Cum Cum Cum Cuym Cum Cum Cum
truyén I ] Il v \Y/ Vi Vil VIl IX X XI XII X1 XIV

Cum II 0,07

Cum III 0,07 0,09

Cum IV 0,09 0,11 0,08

Cum V 0,07 0,08 0,07 0,07

Cum VI 0,09 0,10 0,07 0,07 0,05

Cum VII 0,08 0,08 0,06 0,07 0,05 0,04

Cum VIII 0,07 0,08 0,04 0,06 0,03 0,03 0,04

Cum IX 0,09 0,11 0,05 0,07 0,06 0,06 0,04 0,04

Cum X 0,08 0,09 0,08 0,09 0,07 0,08 0,05 0,06 0,08

Cum XI 0,05 0,07 0,06 0,08 0,05 0,07 0,04 0,05 0,06 0,03

Cum XII 0,06 0,08 0,08 0,08 0,07 0,08 0,06 0,05 0,06 0,05 0,03

Cum XIII 0,11 0,13 0,09 0,11 0,09 0,10 0,07 0,07 006 009 0,08 0,08
Cum XIV 0,09 010 0,10 0,11 0,09 0,09 0,07 0,08 007 009 006 008 0,10
Cum XV 0,13 0,14 0,10 0,10 0,09 0,10 0,08 0,08 006 009 008 010 012 0,10

Gid tri khdc biét di truyén (Fst) giita cdc nhém giong dwa trén 1.000 hodn vi va xdc sudt twong ing véi mire ¥ nghia ***P < 0,001.
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Bang 3.30 S4 lugng va ty 16 mau cao nhit cta cac nhém gidng trén mbi cum di truyén tir cAy pha hé trong tong s6 616 miu gidng

S6 mau Cum di truyén Ty 18
Nhom gidng gidng I nm - 1v v VI Vil vill IX X XI XII Xl XIV XV (%)

RO 7 1 1 1 1 3 42,9
RO/A/7 101 1 2 1 85 9 2 1 84,2
RO/C/8 48 2 1 40 2 2 1 83,3
RO/C/9 71 5 2 63 88,7
RO/CM 12 1 2 58,3
RO/CM/10 54 1 1 7 6 1 37 1 68,5
RO/CM/11 36 1 2 21 5 4 1 58,3
RO/CM/12 24 1 1 3 18 1 75,0
RO/J/I5 40 30 3 1 2 1 3 75,0
RO/J/6 38 1 4 1 31 1 81,6
RO/JP/3 84 3 1 6 47 25 2 56,0
RO/OP/4 18 4 11 1 1 1 61,1
RO/PB/1 42 2 39 1 92,9
RO/PB/2 41 40 1 97,6
Téng s6 616 42 15 39 6 32 38 37 62 63 8 50 3 30 71 7 -
Ty 1€ (%) - 95,2 33,3 100 33,3 656 47,4 81,1 59,7 746 955 80,0 88,6 83,3 88,7 429 -

S6 mau 10% chon loc 62 1 4 2 0 3 1 5 3 14 7 3 1 4 14 0 -
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KET LUAN VA PE NGHI

1. Két luan

Tat ca cac nhom gidng cao su c6 ngudn gbc tir cac tiéu ving thudc bang
Rondonia (Brazil) 1a rat da dang di truyén véi cac chi sé di truyén cao; ngudn gen
dugc suu tap tir bang Rondonia da dang di truyén hon cac nguén gen di duoc chon
tao giébng nhu ngudn gen Wickham va Wickham x Amazon, ké ca ngudn gen hoang
dai tir bang Mato Grosso (Brazil). Nguon gen Wickham da xay ra hién tuong thoai
hoa giéng, nhung ngudn gen tir bang Rondonia van con nguyén trang ban dau tir khi
dua vao bao ton & Viét Nam.

Duya vao 15 chi thi SSRs da phat hién 105 mau gidng c6 su tring lap di truyén
v6i cac mau gidng khac bao gém 85 cap mau va 10 bo ba trong s6 1.127 mau giong.
Nhitng miu giéng tir cling mot ticu ving suu tap thudc bang Rondonia (Brazil) da
nhém lai v&i nhau theo timg cum di truyén riéng biét va bién luong di truyén chi yéu
1a do ndi tai ciia cic miu gidng (74%), nhung gitta cic nhoém gidng van cod su khéac
biét di truyén va giira cic nhom gidng c6 mbi quan hé di truyén gan giii hon so voi
cac ngudn gen khac. Pdi véi ngudn gen Wickham va Wickham x Amazon, bién luong
di truyén giita cac mau giéng dd giam dang ké va khong khac biét, nhung giira hai
ngudn gen van c6 su khéac biét di truyén.

Nhitng mau gidng cao su tir bang Rondonia (Brazil) dang bao ton ¢ Viét Nam
cht yéu dugc hinh thanh tir hai ngudn gen, mot ngudn gen gdm cac mau gidng tir tiéu
viing Ariquemes, nguon gen khac gom mau gidng tir cac tiéu ving Costa Marques,
Ji-Parana va Ouro Preto; giita hai ngudn gen c6 méi quan hé di truyén gan giii hon so
v6i cac ngudn gen bén ngoai bang Rondonia. Cau tric di truyén cuia cac ngudn gen
phu hop véi céc tiéu vung dia Iy duoc swu tip va giira cac mau giéng trong cling mot

tiéu vung c6 quan hé di truyén gan giii hon so v41 mau giong tur cac tiu vung khac.
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Ngudn gen cao su hoang dai tir bang Rondonia (Brazil) da thé hién kha ning
sinh truong khoe, nhung bién thién thap (17%); nang suat mu thip nhung bién thién
rat cao (90%). Nhitng mau giéng co sinh truong khoe va ning suat mi cao gin nhur
khong phu thudc vao sd luong mau ciia cic nhém giéng; nhitng miu gidng co tiém
ning vuot troi chi tap trung & mot sé nhom gidng va dong thoi ciing xuat hién trén
cum di truyén tir cdy pha hé thudc vé cac nhom gidng twong tng d6, nhitng mau giéng
vira ¢ sinh tudng khoe va ning suat mi tap trung ¢ nhom giébng RO/C/9 va RO/JP/3;
mau gidng c6 sinh trudng khoe thude vé nhom gidng RO/A/7 va RO/C/S.

2. Pé nghij

Ung dung chi thi SSRs dé danh gia da dang di truyén cho cic ngudn gen cay
cao su dugc suu tap tir cac bang khac nhau cua Brazil dang bao t6n ¢ Viét Nam nham
so sanh vé mirc do da dang di truyén véi nguon gen tir bang Rondonia.

Str dung chi thi SSRs dé xac dinh mdi quan hé di truyén giita cic mau giéng
va gitta cac nhom gidng c6 trong cac ngudn gen ciy cao su dang bao ton & Viét Nam
nham giam sé lugng mau giéng bao ton, da dang hoa nguodn gen va dinh huéng cac
t6 hop cho chuong trinh lai tao gidng moi.

Xéc dinh cau tric di truyén cho nhirng mau gidng cao su dugc suu tap tir cac
bang khac nhau thudc Barzil dé tim hiéu vé méi quan hé di truyén giira cdc mau giéng
& mdi tiéu ving cua bang va gitta cac bang cua Brazil nham st dung va bao ton cac
ngudn gen hiéu qua trong dai han ¢ Viét Nam.

Nhitng mau gidng cao su hoang dai tir bang Rondonia (Brazil) c6 sinh trudng
va nang suit ma noi troi can dua vao khao nghiém ¢ qui moé 16n hon dé sém khuyén
c4o cho san xuat giéng cao su gd hoic g - mu va st dung 1am bd me lai; bén nhom
gidng c6 sd lwong 16n mau giéng tiém niang vé sinh trudng va ning suat mu can tiép

tuc nghién ctru sdu hon dé cd thé thac khai chling mét cach hiéu qua nhét.
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Phu luc 1. Bang tra ctru danh muc mau gidng cao su dugc IRRDB suru tip vao nim
1981 tai cac tiéu vung thudc bang Rondonia ctia Brazil

Ma héa mﬁu Bang Rondonia Quaén cua bang Tiéu Ténlmﬁu
quoc t& (ky hiéu) Rondonia (ky hiéu)  vung giong

2 Rondonia (RO)  Pimenta Bueno (PB) 1 RO/PB/1/...
3 Rondonia (RO)  Pimenta Bueno (PB) 2 RO/PB/2/...
20 Rondonia (RO)  Ouro Preto (PB) 4 RO/PB/4/...
22 Rondonia (RO)  Ji-Parana (JP) 3 RO/JP/3I...
23 Rondonia (RO) Calama (C) 9 RO/C/9/...
24 Rondonia (RO) Calama (C) 8 RO/C/8/...
25 Rondonia (RO)  Ariquemes (A) 7 RO/A/T]...
32 Rondonia (RO)  Jaru (J) 6 RO/J/6/...
33 Rondonia (RO)  Jaru (J) 5 RO/J/5!...
44 Rondonia (RO)  Costa Marques (CM) 10 RO/CM/10/...
62 Rondonia (RO)  Costa Marques (CM) 12 RO/CM/12]...
63 Rondonia (RO)  Costa Marques (CM) 11  RO/CM/11/...

Phu luc 2. Hinh thtc bao ton quy gen cay cao su tai Viét Nam (Hevea germplasm)

Toan bé mau gidng cao su tai dang bao ton & Viét Nam dudi dang vudn nhan
chdi ghép (ex situ germplasm), hinh thirc bao ton phit hop véi dic tinh sinh hoc cua
cay cao su va 1a hinh thtrc bao ton duy nhat duoc ap dung & cic nudc trong cao su.

Tén vuon : SNLK 86.
Nam bt diu béo tdn  : 1986.

Dia diém bao ton : Vién Nghién ctru Cao su Viét Nam (xa Lai Hung, huyén
Bau Bang, tinh Binh Duong).

BG tri :‘MSi mau giéng dugc lIuu gitr 10 cay (dong vo tinh) voi 2
lan 13p lai (2 1an 13p x 5 cay).

Khoang cach tréng :1,5mx1,2m.
(hang x cay)

Dién tich : Dién tich quy hoach 1a 12,5 ha; di¢n tich mau giéng dang
bao ton la 7,5 ha.
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Phu luc 3. Quy trinh ly trich DNA tir 14 cao su theo phuong phap CTAB trong diéu
kién cua Viét Nam

Buéc 1. Can 200 mg 14 cao su non tuoi, rira sach va cho vao cbi, nghién véi nito long
dén khi thanh bot min.

4

Bugre 2. Thém vao 1,2ml DNA Extraction buffer pH = 8 (DNA extraction buffer da
duogc 1 ¢ 65°C) va tiép tuc nghién bot 1a da bi von cuc.

v

Budre 3. Dung pipet (dau tip cat bo dau nhon) hat liy dich nghién trong cho vao tube
2ml, vortex k¥, va u & 65°C trong 45 phut (tron bang cach dao tube moi 10 phut 1 1an).

4

Buéc 4. Thém vao tube 500 pl phenol: chloroform: isoamyl alcohol (25:24:1), vortex
1.400rpm trong 10 phut cho dén khi hon hop bién thanh thé stra, ly tam 14.000rpm trong
10 phat ¢ 10°C.

¥

Buwéc 5. Hat 1ay dich trong bén trén qua mot tube 2ml mai, thém vao 500ul phenol:
chloroform: isoamyl alcohol (25:24:1), vortex 1.400rpm trong 10 phut, Iy tdm 14000rpm
trong 10 phut & 10°C.

¥

Budre 6. Dung pipet (dau tip da cat bo déq nhon) hut lay dich trong bén trén qua mot
tube 2ml md&i, thém vao 1ul Rnase A (ndong d6 100 mg/ml), u & 37°C trong 1 gio.

v

Bugre 7. Thém vao 250ul (khoang 0,6 thé tich dich trich ¢ budce 6) dung dich 100%
isopropanol lanh, tron bang pipet hoac dao tube, va dé két tia qua dém & -20°C.

4

Bugre 8. Ly tam 8.000rpm trong 10 phut ¢ 10°C, péu thiy c6 két tiia thi d6 bo dich trong
va tiép tuc budc 8. Néu khong thay két tua thi dé nguyén dich trich va cho vao tu dong
trong 30 phut hoac qua dém sau d6 ly tam 10.000rpm trong 10 phut ¢ 10°C.

v

Buwéc 9. Thém vao 300ul TE 1X, &1 & 37°C trong 1 gid (khong lac, khong dao tube) ‘

¥

Bugc 10. Thém 20pl Sodium acetate 3M va tron bang pipet, thém 640ul Ethanol 96-
100%, tron déu bang pipet hodc dao nguogc tube va dat ¢ nhiét do -20°C trong 30 phut.

¥

Buwéc 11. Ly tam 10.000 rpm trong 10 phut & 4°C va db bo dich trong.

A

Buéc 12. Rira két tia voi 400ul Ethanol 70% bang cach ly tam 10.000 rpm trong 2 phut
& 4°C va d6 bo dich trong (1an 1).

¥

Buéc 13. Rua két tia v61 400pl Ethanol 70% bang cach ly tim 10.000 rpm trong 2 phut
& 4°C, d6 bo dich trong (1an 2), dé kho ket taa trong ti hit (khong say) va hoa tan két tia
trong 200ul TE 1X, 0 ¢ 37°C trong 30 phut.

¥

Buéc 14. Mau DNA thu duoc s& bao quan & -20°C trong thoi gian dai.
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Phu luc 4. Quy trinh phan tng PCR v&i cac chi thi SSR dé phan tich dién di trén
may doc trinh ty ABI

Buwéc 1. Chuan bi mdu DNA

- DNA phi ¢6 chat lwong tot va di s6 lwong: Chat lugng va sb lugng cia mau DNA
ban dau duoc kiém tra bang dién di trén gel agarose 1% va xac dinh bang may do
quang phd ¢ ty 1& D0260/DO280 > 1,7. Sau d6, DNA duoc pha lodng 25 ng/uL va
nong d6 DNA cua tat ca cAc mau can duogc dong nhat dé dé dang doc hinh anh san
pham PCR (Néu st dung bang robot, thé tich téi thiéu 1a 50 uL va thé tich tbi da 1a
500 pL dé ngin ngira nhiém ban khi thao tac).

- Xdc dinh vi tri DNA trong kho dir liéu: Dinh vi DNA s& phu thudc vao yéu cau tai
trén ABI 3500, dac biét quan trong str dung pipet bang robot; khac vai hinh anh trén
hé théng Li-Cor, hinh anh trén may doc trinh tu ABI khong yéu cau tht tu sap xép
mau cu thé trén dia (plate).

Buwéc 2. Chudn bi cdc doan moi microsatellite

Dé doc hinh anh cac san pham PCR, cac doan mdi phai duge gan nhan véi
mau nhudm phat huynh quang khi dugc kich hoat & mdt budc séng nhat dinh, do do
hai chién Iugc co6 thé dugc xem xét:

- Stk dung doan moi c6 dudi gan nhan M13: Mot trong sd cac doan moi microsatellite
phai dugc kéo dai bang dudi thong dung (M13), dudi M13: 5'-CAC GAC GTT GTA
AAA CGA C-3' dugc bd sung vao dau cudi 5' trén doan moi xudi (kéo dai 19 bp). Bd
sung dudi gan nhan M13 trong hdn hop PCR dé giam chi phi.

- St dung mot s6 doan méi microsatellite gdn nhan truec tiép véi mau nhuém: Chi phi
cao nhung can thiét dé phan trng PCR t6t hon vi ¢ trinh ty ngan hon.

* Cdc oligo gan nhdn: Nhiéu mau nhuém cé san trén ABI tir cac nha cung cap. May
doc trinh ty ABI phat hién huynh quang (CIRAD) ¢6 bo loc G5 gom 4 mau (6-FAM,
NEC, VIC, PET) va cung v&i mot mau danh riéng cho kich thudc chi thi GeneScan
600-L1Z Size-Standard V2.0.

Buwoc 3. Chon loc phéi hop cac doan moi

Hé théng ABI c6 thé phat hién 5 loai huynh quang véi 5 bude song khac nhau.
Do d6, c6 thé két hop cac san pham PCR thu duoc tir cac chi thi vé tinh (satellite
marker) khac nhau, ca kich thudc cua cac allele va doan mdi gan nhan v6i mot trong
bén mau nhudém huynh quang gdm FAM, NED, VIC hoic PET. Nén ghép it nhat 8
microsatellite cho mdi 1an chay dé thu duoc 8 vach (point) cho mdi lan (lane).

Buwéc 4. Chudn bi hon hop PCR (PCR mix)

PCR duoc thyc hién trén cac dia 96 hodc 384 giéng, can luu y nhiét gan moi
PCR phai thay doi tuy thudc vao dia 96 hoac 384 giéng; (Ta°C) thip hon khoang 2°C
d6i v6i dia 384 giéng.
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- Hon hop cho phan img véi thé tich 10 uL

Thanh phan hén hop

Thé tich

DNA (25 ng/pL)
Primers (10 uM)

Poan mdi gan nhan
M13 (10 uM)

10X buffer
dNTP (2 mM)
MgCl, (50 mM)

Taq polymerase
(1-2V)

Nudc merck

Tir 10 dén 25 ng

Tu 0,05 uM dén 0,2 uM (truong hop PCR da moi, , cang nhiéu
moi cang tbt; két qua tot hon, c6 thé cin bang ndng do giira

cac cap mdi).
Tir 0,06 pM dén 0,2 uM

1X (dau cudi c6 chira MgClz ¢ 1,5 mM)
200 uM

0,5 uM (buffer di c6 1,5 mM) (tong cong 1a 2 mM)

0,1 U/uL
Q.S.10 uL

- Hon hop PCR (PCR mix) vdi tong thé tich 10 uL (dia 96 giéng)

Thanh phan Nong do Thé tich
DNA khudn 25 ng/uL 5uL
Hon hop
Tp Ozyme 1x 110 pL
dNTP 200 uM 110 pL
MgCl, 0,50 mM 11 L
Am1-M13 0,08 uM 8,8 uL
Am2 0,10 uM 11 pL
M13 (Dye) 0,10 pM 11 pL
Tap Ozyme 0,1 U/uL 55 pL
H20 233,2 UL
Téng thé tich hdn hop 550 pL
Thé tich DNA va hon hop 10 pL

- Chuong trinh phan ung PCR

St dung may luan nhiét (thermocycler) dé thuc hién phan ing PCR, tong so
duoc thuc hién gdm 35 chu ky (2% ban sao) voi thoi gian chay phan tmg PCR cho
dia 384 giéng 13 3 gid 15 phut (chuong trinh d3 duoc cai dit sin). Cu thé chuong
trinh pha ing PCR nhu sau:
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Bién tinh ban dau i
" : 94°C 5 phut
(Initial denaturing)
94°C 45 giay
Touchdown 10 chu ky | Ta+5°C, -0.5°C mdi chuky | 1 phut
72°C 1 phat 15 giay
94°C 45 giay
Khuéch dai 25chuky | Ta 1 phat
(Amplification) 72°C 1 phat 15 giay
Kéo dai cudi cung 30 phat
_ _ 72°C
(Final elongation)
On dinh 15°C

Buwéc 5. Chudn bi mau cho ABI
- Phéi trén cdc san pham PCR: Pia PCR gdp chung (PCR pooling plate)

Cac san phém PCR ¢6 thé duge tron lai voi nhau tir cac dia da duge PCR; it
nhat 8 san pham PCR dugc ghép lai v6i nhau (ciing c6 thé phdi hop trong qué trinh
PCR). Cuong d¢ huynh quang khac nhau dugc phat hién tuy thugc vao mau nhudm;
do @6, thé tich mau ctia mdi san pham thay ddi tiy theo mau nhudém duoc sir dung.

- Pha loang dia PCR gop chung

Cac dung dich khac nhau can dugc kiém tra dé cho phép phan tich huynh
quang t6t trén ABI (1) Pha qua loang, dinh dudi 200 rfu; (2) Pha loang tot, dinh tir
200 dén 80.000 rfu; (3) Pha qué dac, dinh trén 80.000 rfu (bao hoa huynh quang).

- Thém formamide va kich thuoc chi thi

Forn}ami’de duoc su dupg dé duy tri cdc doan PCR trong diéu kién bién tinh
va giam thiéu boc hoi trong sudt qua trinh chay ABIL. Thém 10 uL hon hop (formamid
hodc ultra water + MT) cho mo6i mot giéng trong dia c6 chira 2 pl PCR da pha loang.

“Formamide + size marker” duoc thuc hién thu cong, v6i ty 1é hdn hop gom:

Hon hop 384 giéng

Hi-Di formamide 4 mL
Ultra pure H20
GeneScan 600L1Z (MT) 48 uL
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Phu luc 5. Dinh tinh mau DNA dugc ly trich tir 14 cao su bang dién di trén gel
agarose 1%

368 729 1047689 1035750 1080 1078 1018 805 1107 764 1083 699 683 230 69 975 708 606 441 327 1045 210 72 65 1089 87 974 1105 1104 1088 237 796 88 1046 85 61 686 M

CHPYEYY § YIVereePRvevIIRINIEIILWLULLYLWE: B

TP LT L LU L LTS LT

644 681 356 960 132 21 664 942 965 1006 26 303 981 966 254 M8 97 262 333 627 1 331 659 645 129992 370 675 945 41 939 630 134 633 961 998 994 946 938 M

PR ot et 1114 1 L P

(M la Lambda DNA, cdc s6 hién trén giéng la cdc ma DNA twong iing véi cdc mdu)

Phu luc 6. So sanh giita cac cip va bo ba mau gidng c6 mbi quan hé di truyén gan
giii véi nhau dya vao 15 chi thi SSRs va hinh théi 14

RO/C/8/10C RO/C/8/14C
Phu luc 6.1 Hinh thai giéng nhau giita mau giéng RO/C/8/10C va RO/C/8/14C
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RO/A/TNTT RO/A/T/178

Phu luc 6.2 Hinh thai khac nhau gitra mau gidng RO/A/7/177 va RO/A/7/178

RO/PB/2/154 RO/PB/2/324 RO/A/7/99C

Phu luc 6.3 Hinh thai khac nhau giita bo ba mau gidng RO/PB/2/154 —
RO/PB/2/324 — RO/A/7/99C
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Phu luc 7. M6t s6 mau gidng cao su c6 sinh truong rat khoe va nang suat mu khéa
trén cac thi nghiém tai Lai Khé (Lai Hung — Bau Bang — Binh Duong)

e

RN

T -+ D

N on R - Nt

N o Tk S

RO/A/7/254, sinh truong khoée - nang suat mu kha :
(tudi 18) (tudi 15)

RO/OP/4/100, Sinh trudng khée-ning sudt mikha  RO/JP/3/37C, Sinh trudng khée-ning sust mo kha
(tubi 15) (tudi 16)
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Phu luc 8. Thanh phan bién luong di truyén dua trén phan tich phuong sai phan tu
(AMOVA) cho 1.022 mau tir 18 nhom giong tr nhi€u ngudn gen va 951 mau giong
tur 14 tiéu vung thudc bang Rondonia (Brazil)

Trung binh Ty lé

Nguon bién di Poty  Tongbinh  binh phuong biéndi  Gia tri
do (df) phuong (SS) (MS) (%) Fst
Nguon gen cua 18 nhém giong ciia nhiéu bé suu tdp
Giira cac nhom gibéng 17 1.288,0 75,8 9 0,10™"
Giira c&c mau gidng 1.004 7.007,8 7,0 17 0,18
Noi tai cia mau giong ~ 1.022 49175 4.8 74 0,26
Tong s6 2.043 13.213,3 100
Nguon gen Rondonia gom 14 nhém giong
Giira cac nhom gidng 13 1.140,4 87,7 9 0,09
Giira cic mau gidng 937 6.589,1 7,0 17 0,19™
Noi tai ciia mau gibng 951 4.556,5 4.8 74 027
Tong s6 1.901 12.286,0 100

Fst la su khdc biét di truyén véi mire y nghia P < 0,001.

Phu luc 9. Thanh phan bién luong di truyen dya trén phan tich phuong sai phan ti
(AMOVA) cho cac mau giong tir cac nguon gen khac nhau

Tong binh  Trung binh Ty 1€

Nguon bien di Poty  phuong  binhphuong biéndi  Gia tri
do (df) (SS) (MS) (%) Fst
Nguon gen AC va MT
Giira cac nhom giéng 1 22,6 22,6 11 0,11
Giira cac mau giéng 21 143,6 6,8 14 0,15
Noi tai ctia miu giéng 23 115,5 5,0 75 0,24™
Téng sb 45 281,7 100
Nguon gen Wva WxA
Giita cdc nhoém gidng 1 10,4 10,4 4 0,04™
Giita cac mau gioéng 37 194,2 5,2 2 0,02NS
Noi tai cia mau giéng 39 197,5 5,1 94 0,06
Téng sb 77 402,1 100

Fst la s khdc biét di truyén véi mirc y nghia *P < 0,05; **P < 0,01; ***P <0,001.
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Phu luc 10. Phan tich bién lvong (ANOVA) vé sinh trudng (cm) clia cac miu gidng
cao su ¢ tuodi 15 c6 nguodn goc tir bang Rondonia (Brazil) trén cac thi nghiém

. , Toéng binh  Trung binh Tric
Nguon bién thién Doty  phuong  binh phuong nghiém  Xac suét
do (df) (SS) (MS) (F) (P)
Trén cac thi nghiém
Gitra céac thi nghiém 7 11.786,4 1.683,8 1460 5,6x1018
Trong thi nghiém 813 93.785,2 1.15,4
Tong 820  105.571,6
Trén cdc nhém giong
Giira cic nhom giong 13 12.650,0 973,1 8,45 3,2x107%
Trong nhom gidng 807 92.921,6 115,1
Tong 820  105.571,6

Phu luc 11. Phan tich b1en lugng (ANOVA) Ve nang sudt mu trung binh 4 nim
(g/c/c) ciia cac mau gidng cao su ¢6 ngudn gdc tir bang Rondonia (Brazil) trén

cac thi nghiém

. . Téng binh  Trung binh Trac
Nguon bién thién bo tu phuong  binh phuong nghiém  Xéc suat
do (df) (SS) (MS) (F) (P)
Trén cdc thi nghiém
Gitra cac thi nghiém 7 9.084,0 1.297,7 36,0 4,3x10%
Trong thi nghiém 608 21.946,2 36,1
Tong 615  31.030,2
Trén cdc nhém giong
Giira cic nhom giong 13 1.592,3 122,5 2,5 0,0024
Trong nhom gidng 602 29.437,9 48,9
Tong 615  31.030,2
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Phu luc 12. Kiém tra phan phan bd bang tric nghiém (A?) vé sinh truéng (cm) &
tuoi 15 cua toan b 821 mau gidong cao su tur bang Rondonia (Brazil) trén 8§ thi
nghiém tai Lai Khé (Lai Hung - Bau Bang - Binh Duong)

Téong DO Hésd
Gi6i Gi6i Tan  Tan  trung  léch bién Tric Xac
han han Trung s  sudt binh chuin thién  nghiém  suét
dusi  tren  binh (i) (fi%) (X)) (S) (CV%) (3  (P)

32,4 35,0 33,7 1 0,1 66,1 11,3 17,2 24,0 0,20
35,0 37,6 36,3 4 0,5
37,6 40,2 38,9 3 0,4
40,2 42,9 41,6 7 0,9
42,9 45,5 44,2 7 0,9
45,5 48,1 46,8 16 1,9
48,1 50,7 49,4 13 1,6
50,7 53,3 52,0 27 3,3
53,3 56,0 54,6 35 4,3
56,0 58,6 57,3 64 7,8
58,6 61,2 59,9 67 8,2
61,2 63,8 62,5 76 9,3
63,8 66,4 65,1 65 7,9
66,4 69,0 67,7 63 7,7
69,0 71,7 70,4 87 10,6
71,7 74,3 73,0 65 7,9
74,3 76,9 75,6 46 5,6
76,9 79,5 78,2 60 7,3
79,5 82,1 80,8 38 4,6
82,1 84,7 83,4 24 2,9
84,7 87,4 86,1 22 2,7
87,4 90,0 88,7 10 1,2
90,0 92,6 91,3 8 1,0
92,6 95,2 93,9 4 0,5
95,2 97,8 96,5 4 0,5
97,8 1005 99,1 2 0,2
1005 103,1 1018 1 0,1
103,1  105,7 1044 0 0,0
105,7 108,3 107,0 2 0,2

Sw khdc biét khong cé y nghia véi xdc sudt P> 0,05 (NS).
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Phu luc 13. Kiém tra phan phin bd bang tric nghiém (A?) vé ning suat mi trung
binh 4 ndm (g/c/c) ctia toan by 616 mau giong cao su tir bang Rondonia (Brazil)
trén 8 thi nghiém tai Lai Khé (Lai Hung - Bau Bang - Binh Duong)

Tong Do H¢ so

Gisingn O Trung A T8 qung lgeh  biégn e X

i han . SO suat N 2 A nghi¢ém  suat

dudi trén binh (fi)  (fi%) binh  chuan thién 02) P)
X) (S) (CV%)

-0,1 2,5 1,2 2 0,3 79 7,1 89,8 1955 1E-38
2,5 51 3,8 181 294
5,1 1,7 6,4 173 28,1
7,7 10,3 9,0 89 14,4
10,3 130 116 58 9,4
13,0 156 143 32 5,2
15,6 18,2 16,9 18 2,9
18,2 20,8 195 26 4,2

20,8 234 221 10 1,6
23,4 26,0 247 6 1,0
26,0 286 27,3 4 0,6
28,6 31,2 299 4 0,6
31,2 33,8 32,5 5 0,8
33,8 36,5 352 0 0,0
36,5 391 37,8 2 0,3
39,1 41,7 404 2 0,3
41,7 443 43,0 1 0,2
443 46,9 45,6 1 0,2
46,9 49,5 48,2 1 0,2
49,5 52,1 50,8 0 0,0
52,1 54,7 53,4 0 0,0
54,7 57,4 56,0 0 0,0
57,4 60,0 58,7 0 0,0
60,0 62,6 61,3 0 0,0
62,6 652 63,9 1 0,2

S khdc biét y nghia voi xdc sudt P < 0,001 ¥**,
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Phu luc 14. Co s¢ dit li€u cia cdc mau giong cao su vé sinh trudéng (cm) & 15 tudi,

nang suat mu trung binh 4 nam (g/c/c) va san pham PCR véi chi thi SSRs

6 Nhém 6 Nhém

TT  Mau giong giong cm  glclc PCR TT Mau gidng giong cm glclc PCR
1 RO1 RO 56,3 13,1 167/167 41 RO/A/7/178 RO/AI7 58,8 4,4 167/173
2 RO2 RO 0 0 167/175 42 RO/A/T/179 RO/AI7 74,4 3,2 167/169
3  RO35 RO 0 0 176/182 43 RO/AJ7/185 RO/AI7 85,9 2,1 153/175
4 RO38 RO 0 0 159/175 44 ROJ/A/7/186 RO/AI7T 71,7 0 153/167
5 RO41 RO 0 0 165/176 45 RO/A/7/187 RO/AI7T 0 0 165/187
6 RO42 RO 56,8 4,0 167/173 46 RO/AJ/7/195 RO/A/7T 62,9 2,2 163/165
7 RO45 RO 0 0 175/175 47 RO/IA/7/197 RO/AI7T 62,2 0 167/169
8 RO52 RO 52,2 3,1 165/173 48 RO/A/7/198 RO/A/7 67,3 3,8 167/173
9 RO53 RO 0 0 163/167 49 RO/AJ7/19C RO/AJ7 0 0 167/171
10 RO54 RO 84,0 6,3 163/165 50 RO/A/7/1C RO/A/7T 675 134  165/167
11 RO55 RO 69,3 1,8 165/181 51 RO/A/7/2 RO/A/7 622 10,6 167/185
12 RO58 RO 0 0 163/173 52 RO/A/7/204 RO/AIT 68,7 49  165/175
13 RO59 RO 65,6 23,7 171/181 53 RO/A/7/205 RO/A/T 67,1 0 163/163
14 RO60 RO 64,7 8,7 171175 54 RO/AI7/206 RO/AI7 699 104 167/171
15 RO61 RO 0 0 167/178 55 RO/A/7/207 RO/A/T 62,3 0 165/171
16 RO7 RO 0 0 165/167 56 RO/AJ7/21 RO/AI7 76,1 7,8 165/171
17 RO/A/1/33 RO/AJ7T 412 45 167/175 57 RO/A/7/210 RO/AI7 59,3 0 165/171
18 RO/A/1/35 RO/AJT 54,2 2,1 171/182 58 RO/AI7/213 RO/AI7 55,5 47 173/175
19 RO/A/7/101 RO/A/7 60,0 3,4 169/185 59 RO/A/7/214 RO/AI7 77,1 2,3 163/167
20 RO/A/7/103 RO/A/T 77,2 0 171/171 60 RO/AJ7/22 RO/AI7 75,6 4,4 163/175
21 RO/A/7/105 RO/A/7T 68,0 0 165/171 61 RO/A/7/221 RO/AI7 69,0 205 167/175
22 RO/A/7/110 RO/AJ7T 658 49 173/185 62 RO/A/7/223 RO/AIT 73,2 2,9 167/173
23 RO/A/7/111 RO/AJT 705 7,3 167/175 63 RO/IAI7/224 RO/AIT 90,4 4,0 175/178
24 RO/A/7/112 RO/AJ7T 80,7 49 167/182 64 RO/IAI7/225 RO/AIT 69,6 4,2 165/171
25 RO/A/7/113 RO/A/T 736 44 167/167 65 RO/IAI7/227 RO/AIT 64,1 2,6 165/167
26 RO/A/7/115 RO/AI7T 59,8 2,5 153/163 66 RO/AI7/229 RO/AIT 48,5 0 151/175
27 RO/A/7/117  RO/IAIT 0 0 167/182 67 RO/A/7/233 RO/AIT 0 0 165/177
28 RO/A/7T/124 RO/A/T 62,0 50 178/182 68 RO/A/7/235 RO/AIT 63,2 0 151/163
29 RO/A/7TI127 RO/A/T 752 209 167/185 69 RO/A/7/237 RO/A/7T 57,6 14  153/165
30 RO/A/7/135 RO/A/7 731 182 167/175 70 RO/A/7/239 RO/A/7 59,3 7,3  165/177
31 RO/A/7/14 RO/A/7 778 50 167/175 71 RO/A/7/24 RO/A/7 65,9 51  171/185
32 RO/A/7/140 RO/A/T7 0 0 169/185 72 RO/A/7/240 RO/A/7T 71,8 2,2 167/167
33 RO/A/7/147 ROIAI7T 94,7 0 165/182 73 RO/A/7/241 RO/A/7 868 48  167/173
34 RO/A/7/15 RO/A/7 596 309 165/169 74 RO/A/7/243 RO/A/T 743 43  167/173
35 RO/A/7/153 RO/A/7 795 38 163/165 75 RO/IA/7/247 RO/A/7T 73,4 10,7 153/177
36 RO/A/7/163 RO/A/7 584 4,4  165/167 76 RO/A/7/249 RO/AI7 69,6 0 175/182
37 ROJ/A/7/165 RO/A/7 90,6 58 165/167 77 ROI/AI7125 RO/AI7 0 0 165/167
38 RO/A/7/173 RO/A/7 650 85 159/165 78 RO/A/7/250 RO/AI7 80,9 0 165/177
39 RO/A/7/I174  RO/A/7T 81,2 1,9 165/175 79 RO/A/7/251 RO/AI7 68,2 7,5 165/177
40 RO/AJ7/175 ROJ/A/7T 55,6 3,0 165/175 80 RO/A/7/254 1 RO/A/7 1051 41 175/175
Ghi chu:

- Sinh trudng (vong thdan, cm) do & dé cao 1 m cdach mdt dat; nang sudt mii trung binh 4

nam, gam/cdy/lan cao (glcic).

- San phgfm PCR cua cac madu giong véi chi thi A31, moi chi thi SSRs co 2 allele; cac allele
dwoc biéu thi bang kich thudc doan khuéch dai (so nucleotid),; 999 la mau khuyet.
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Phu luc 14 (tt)

So Nhém So Nhém

TT Maugiébng gibng cm glc/c PCR TT Maugidng gibng com g/c/lc  PCR
81 RO/A/7/256 RO/AI7T 72,1 41 167/185 132 RO/A/TI5 RO/A/7 70,8 2,3 163/167
82 RO/A/7/1264 RO/A/7T 559 2,0 163/175 133 RO/A/7/51 RO/A/7 625 0 165/177
83 RO/A/7/1265 ROIAIT 42,6 0 153/153 134 RO/A/7/518 RO/AI/7 909 88 165/171
84 RO/A/7/1266 ROIAIT 73,2 3,6 175/180 135 RO/A/7/526 RO/AI7T 71,1 2,9 167/169
85 RO/A/7/269 RO/A/7T 57,0 0 165/165 136 RO/A/7/527 RO/A/7 83,7 170 165/187
86 RO/A/7/26C RO/A/7 739 18,6 167/169 137 RO/A/7/530 RO/A/7 631 59 999/999
87 RO/A/71273 ROIAIT 0 0 167/171 138 RO/A/7/531 RO/AI7T 711 3.2 169/171
88 RO/A/7/1274 ROIAI7T 78,9 9,9 167/175 139 RO/A/7/543 RO/AIT 786 3,7 165/175
89 RO/A/7/1278 ROIAIT 67,7 0 171/185 140 RO/A/7/551 RO/AI7 0 0 999/999
90 RO/A/7/1279 ROIA/7T 79,8 2,4 175/185 141 RO/A/7/554 RO/IAIT 77,8 0 180/182
91 RO/A/7/284 ROIAIT 54,7 2,5 163/163 142 RO/A/7/56 RO/A/T 82,7 7,0 167/177
92 RO/A/7/1286 RO/A/7T 66,3 0 169/185 143 RO/A/7/565 RO/AIT 64,9 0 167/167
93 RO/A/7/287 ROIAIT 0 0 163/167 144 RO/A/7/575 RO/AIT 70,6 2,4 167/178
94 RO/A/7/288 RO/A/7T 86,3 8,3 167/169 145 RO/A/7/599 RO/AIT 73,0 1,8 165/185
95 RO/A/7/1293 RO/A/7T 71,7 19,7 167/185 146 RO/A/7/604 RO/AIT 71,2 0 165/175
96 RO/A/7/298 RO/A/7 878 325 153/176 147 RO/A/7/614 RO/AI7T 815 9,0 153/165
97 RO/A/7/1299 RO/A/7 80,0 104 153/163 148 RO/A/7/616 RO/AIT 78,3 15 165/175
98 RO/A/7/300 RO/A/7 710 30 165/165 149 RO/A/7/621 RO/AIT 69,2 4.7 165/165
99 RO/A/7/1303 RO/A/7T 52,8 0 167/171 150 RO/A/7/623 RO/AIT 622 2.8 165/185
100 RO/A/7/307 RO/AI7T 640 24,7 167/175 151 RO/AI7/63 RO/AIT 0 0 167/177
101 RO/AJ/7/310 RO/AIT 614 0 165/171 152 RO/A/7/65 RO/A/7 55,2 51 153/182
102 RO/A/7/324 RO/AIT 774 9,6 157/175 153 RO/A/7/75C RO/AI7 73,7 18,3  165/165
103 RO/A/7/328 RO/A/7T 755 18,3 153/175 154 RO/AITI78 RO/A/7 70,6 10,0 175/175
104 RO/AJ/7/330 RO/AI7T 63,1 3,9 167/167 155 RO/AITIT9 RO/A/7T 52,2 2,3 165/167
105 RO/A/7/34 RO/A/7T 46,6 0 163/177 156 RO/A/7/83 RO/A/7 50,2 2,4 167/167
106 RO/A/7/340 RO/IA/7T 79,9 0 167/182 157 RO/A/7/83C RO/AI7T 76,4 56 167/177
107 RO/A/7/345 RO/IA/7T 68,3 3,7 165/167 158 RO/A/7/88 RO/AIT 65,4 0 165/180
108 RO/A/7/35 RO/A/7 590 5,8 167/169 159 RO/C/1/42 RO/C/8 55,6 0 167/173
109 RO/A/7/354 ROIA/7T 68,8 31 163/182 160 RO/C/8/102 RO/C/8 64,3 6,8 167/175
110 RO/A/7/361 RO/AI7 684 83 167/171 161 RO/C/8/104 RO/C/8 68,3 0 173/173
111 RO/A/7/36C RO/A/7 739 181 165/175 162 RO/C/8/10C RO/C/8 82,8 19,2 169/173
112 RO/A/7/382 ROIAI7 0 0 167/171 163 RO/C/8/117 RO/C/8 58,3 0 167/173
113 RO/A/7/383 RO/A/I7T 92,9 34 167/182 164 RO/C/8/119 RO/C/8 65,8 6,4 151/169
114 RO/A/7/39 RO/A/7T 63,8 0 169/182 165 RO/C/8/129 RO/C/8 66,9 2,0 165/173
115 RO/A/7/394 ROIAIT 79,6 3,0 173/175 166 RO/C/8/150 RO/C/8 61,9 6,9 163/171
116 RO/A/7/398 RO/A/7 84,3 145 163/167 167 RO/C/8/152 RO/C/8 0 0 151/165
117 RO/A/7/40 RO/AIT 776 45 157/173 168 RO/C/8/154 ROIC/8 74,7 6,4 167/173
118 RO/A/7/400 RO/AI7 684 2,1 165/173 169 RO/C/8/157 RO/C/8 59,3 0 174/174
119 RO/A/7/407 ROIAI7 0 0 165/171 170 RO/C/8/163 RO/C/8 853 30,3 173/177
120 RO/A/7/417 ROIAIT 67,3 3,3 169/185 171 RO/C/8/16C RO/C/8 93,1 14,4 173/173
121  RO/A/7/43 RO/A/T 705 5,6 167/177 172 RO/C/8/174 RO/C/8 81,2 0 153/155
122 RO/A/7/442 ROIAI7T 76,1 4,3 165/167 173 RO/C/8/179 RO/C/8 76,6 55  999//999
123 RO/A/7/443 RO/A/7T 81,6 3,7 163/167 174 RO/C/8/188 RO/C/8 55,8 6,2 167/180
124 RO/A/7/44C ROIAI7 0 0 153/153 175 RO/C/8/189 RO/C/8 65,2 0 169/169
125 RO/A/7/45 RO/AIT 0 0 171/175 176 RO/C/8/191 RO/C/8 65,7 57 165/167
126 RO/A/7/465 RO/A/7T 65,5 14 149/163 177 RO/C/8/192 RO/C/8 785 49 147/180
127 RO/A/7/468 RO/AI7T 650 34 175/177 178 RO/C/8/195 RO/C/8 67,9 0 167/188
128 RO/A/7/469 RO/A/7 84,3 17,5 171/173 179 RO/C/8/20 RO/C/8 77,3 51 169/173
129 RO/A/7/471 RO/A/7T 70,8 0 173/175 180 RO/C/8/202 RO/C/8 68,7 7,1 165/165
130 RO/A/7/474 ROIAI7T 725 7,3 165/171 181 RO/C/8/204 RO/C/8 52,0 0 169/173
131 RO/A/7/477 ROJAI7 659 45 163/175 182 RO/C/8/206 RO/C/8 951 10,1 165/171
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Phu luc 14 (tt)

S6 Nhom Sé Nhém

TT MAugiéng giéng com glc/c PCR TT Maugidng gidbng cm glc/lc PCR
183 RO/C/8/21 RO/C/8 91,5 0 999/999 234 RO/C/8/64 RO/C/8 69,7 48 182/187
184 RO/C/8/215 RO/C/8 76,9 0 165/182 235 RO/C/8/76 RO/C/8 54,3 27,7 163/167
185 RO/C/8/218 RO/C/8 535 2,3 167/177 236 RO/C/8/8 RO/C/8 68,7 8,9 177/180
186 RO/C/8/223 RO/C/8 654 9.2 167/177 237 RO/C/8/80 RO/C/8 66,1 0 180/180
187 RO/C/8/232 RO/C/8 56,6 2,1 173/177 238 RO/C/8/88 RO/C/8 48,4 0 151/161
188 RO/C/8/233 RO/C/8 59,9 2,6 153/169 239 RO/C/8/97 RO/C/8 530 7,1 175/180
189 RO/C/8/24 RO/C/8 57,6 45 165/173 240 RO/C/1/41 RO/C/9 37,2 0 165/165
190 RO/C/8/262 RO/C/8 61,8 0 165/180 241 RO/C/9/1 RO/C/9 60,2 2,3 171/171
191 RO/C/8/264 RO/C/8 71,3 0 165/171 242 RO/C/9/101 RO/C/9 70,8 11,3 171/173
192 RO/C/8/272 RO/C/8 82,0 16,9 167/167 243 RO/C/9/113 RO/C/9 83,6 0 171/171
193 RO/C/8/283 RO/C/8 92,0 6,5 163/169 244 RO/C/9/117 RO/C/9 514 16,7 167/175
194 RO/C/8/289 RO/C/8 68,7 0 157/173 245 ROI/C/9/127 RO/C/9 713 3.2 165/171
195 RO/C/8/293 RO/C/8 0 0 165/176 246 RO/C/9/129 RO/C/9 43,0 0 173/173
196 RO/C/8/300 RO/C/8 63,7 0 151/175 247 ROJ/C/9/134 RO/C/9 434 0 167/173
197 RO/C/8/302 RO/C/8 60,2 0 153/173 248 RO/C/9/14 RO/C/9 62,7 7.4 171/173
198 RO/C/8/304 RO/C/8 596 2,6 165/167 249 RO/C/9/142 RO/C/O 711 7,6 173/176
199 RO/C/8/307 RO/C/8 0 0 167/187 250 RO/C/9/147 RO/C/9 54,8 0 169/173
200 RO/C/8/310 RO/C/8 54,9 0 169/188 251 RO/C/9/15 RO/C/9 710 2.2 171/173
201 RO/C/8/317 ROIC/8 78,7 0 165/167 252 RO/C/9/150 RO/C/9 56,2 4,6 171/173
202 RO/C/8/321 RO/C/8 788 3,8 175/180 253 RO/C/9/152 RO/C/9 65,5 0 171/171
203 RO/C/8/327 ROIC/8 56,9 3,0 173/182 254 RO/C/9/154 RO/C/9 735 134 171/173
204 RO/C/8/333 RO/C/8 80,1 0 171/173 255 RO/C/9/15C RO/C/9 70,2 184 153/171
205 RO/C/8/339 RO/C/8 96,6 14,9 161/169 256 RO/C/9/167 RO/C/9 58,1 14,0 167/167
206 RO/C/8/340 ROI/C/8 0 0 165/173 257 RO/C/9/171 RO/C/9 56,8 3,6 173/173
207 RO/C/8/342 ROIC/8 0 0 165/167 258 RO/C/9/172 RO/C/9 77,1 19,2 169/171
208 RO/C/8/343 RO/C/8 45,2 0 167/167 259 RO/C/9/174 RO/C/9 76,2 18,1 176/176
209 RO/C/8/345 ROIC/8 79,2 41 167/169 260 RO/C/9/180 RO/C/9 70,8 8,6 171/171
210 RO/C/8/346 RO/C/8 74,9 79 151/178 261 RO/C/9/182 RO/C/9 59,0 6,9 171/171
211 RO/C/8/348 RO/C/8 78,1 6,2 165/173 262 RO/C/9/183 RO/C/9 70,5 49 171/173
212 RO/C/8/349 RO/C/8 86,5 3,2 167/173 263 RO/C/9/197 RO/C/9 0 0 163/173
213 RO/C/8/351 RO/C/8 675 3,6 165/169 264 RO/C/9/199 RO/C/9 68,9 9,6 171/171
214 RO/C/8/352 RO/C/8 0 0 167/177 265 ROJ/C/9/20 RO/C/9 48,8 0 171/171
215 RO/C/8/358 RO/C/8 61,8 13,6 165/167 266 RO/C/9/201 RO/C/9 0 0 167/171
216 RO/C/8/35C RO/C/8 70,8 18,9 169/173 267 RO/C/9/207 RO/C/9 77,7 7,2 167/171
217 RO/C/8/360 RO/C/8 85,3 0 161/167 268 RO/C/9/20C RO/C/9 779 40,6 165/173
218 RO/C/8/363 RO/C/8 58,3 0 167/173 269 RO/C/9/210 RO/C/9 0 0 167/171
219 RO/C/8/374 ROI/C/8 55,2 0 167/180 270 RO/C/9/216 RO/C/9 740 116 171/178
220 RO/C/8/375 ROIC/8 75,7 3,8 151/167 271 RO/C/9/219 RO/C/9 62,8 3,4 171/173
221 ROI/C/8/376 RO/C/8 57,2 0 167/171 272 ROI/C/9/221 RO/C/9 85,3 4,2 169/171
222 RO/C/8/385 RO/C/8 60,8 18,2 151/171 273 ROJ/C/9/224 RO/C/9 78,3 51 171/171
223 RO/C/8/419 RO/C/8 685 1,9 149/165 274 ROJ/C/9/225 RO/C/9 57,6 4,6 167/173
224 ROI/C/8/425 ROI/C/8 54,7 0 151/151 275 RO/C/9/226 RO/C/9 76,4 0 159/173
225 RO/C/8/435 RO/C/8 91,2 8,7 153/163 276 RO/C/9/232 RO/C/9 0 0 171/171
226 ROI/C/8/439 RO/C/8 64,9 1,9 180/182 277 RO/C/9/234 RO/C/9 71,0 0 171/173
227 ROI/C/8/446 RO/C/8 64,1 3,9 169/173 278 RO/C/9/236 RO/C/9 33,7 0 171/175
228 RO/C/8/47 RO/C/8 96,2 4,7 165/167 279 ROJ/C/9/238 RO/C/9 815 6,6 173/175
229 RO/C/8/5 RO/C/8 69,0 29 161/169 280 RO/C/9/239 RO/C/9 84,9 6,6 153/173
230 RO/C/8/50 RO/C/8 71,8 2,2 163/169 281 RO/C/9/242 RO/C/9 72,6 6,6 171/171
231 RO/C/8/55 RO/C/8 68,3 3,7 173/177 282 RO/C/9/251 RO/C/9 46,6 6,0 171/173
232 RO/C/8/57 RO/C/8 68,5 0 153/153 283 RO/C/9/256 RO/C/9 68,5 0 171/171
233 RO/C/8/59 RO/C/8 88,4 3,4 165/171 284 RO/C/9/264 RO/C/9 68,0 13,2 165/173
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Phu luc 14 (tt)

So Nhém So Nhém

TT MAugidng gibng cm glc/c PCR TT  Mau gidng gibng cm glc/c PCR
285 RO/C/9/269 RO/C/9 64,2 28 167/184 336 RO/C/9/62 RO/C/9 576 2,0 171/173
286 RO/C/9/272 RO/C/9 46,2 6,1 171173 337 RO/C/9/62C RO/C/9 0 0 167/173
287 ROI/C/9/276 RO/C/9 0 0 171/173 338 RO/C/9/64C RO/C/9 78,4 158 171/173
288 RO/C/9/278 RO/C/9 76,4 0 171/171 339 RO/C/9/66 RO/C/9 72,6 20,3 171/173
289 RO/C/9/27C RO/C/9 70,4 12,7 163/163 340 RO/C/9/67 RO/C/9 616 3,6 153/175
290 RO/C/9/28 RO/C/9 66,0 146 153/171 341 RO/C/9/68 RO/C/9 516 2,7 155/165
291 RO/C/9/290 RO/C/9 838 20,2 171/171 342 ROJ/C/9/70 RO/C/9 0 0 167/173
292 RO/C/9/291 RO/C/9 78,1 3,7 153/173 343 RO/C/9/72 RO/C/9 740 13,4 175/178
293 RO/C/9/293 RO/C/9 0 0 171173 344 RO/C/9/72C RO/C/9 0 0 171173
294 ROJ/C/9/294 RO/C/9 0 0 153/173 345 RO/C/9/75 RO/C/9 715 41 165/165
295 RO/C/9/3 RO/C/9 60,5 0 171/171 346 RO/C/9/78 RO/C/9 798 6,0 171/173
296 RO/C/9/301 RO/C/9 499 12,8 165/176 347 RO/C/9/81C RO/C/9 0 0 171/173
297 RO/C/9/308 RO/C/9 820 3,3 167/171 348 RO/C/9/83 RO/C/9 759 2,3 171/173
298 RO/C/9/311 RO/C/9 600 6,1 171/171 349 RO/C/9/85 RO/C/9 53,5 0 171/171
299 RO/C/9/318 RO/C/9 47,7 0 171/171 350 RO/C/9/92 RO/C/9 59,2 4,0 165/173
300 RO/C/9/324 RO/C/9 0 0 171/171 351 RO/C/9/93 RO/C/9 648 2,3 171/178
301 RO/C/9/328 RO/C/9 58,2 6,3 173/173 352 RO/C/9/95 RO/C/9 48,5 1,6 167/171
302 RO/C/9/336 RO/C/9 53,9 0 169/173 353 RO/CM/1/52 RO/CM 620 21 151/176
303 ROJ/C/9/339 RO/C/9 0 0 171/171 354 RO/CM/1/56 RO/CM 0 0 175/176
304 RO/C/9/33C RO/C/9 884 124 171171 355 RO/CM/1/57 RO/CM 36,1 0 167/175
305 RO/C/9/346 RO/C/9 65,1 2,7 171175 356 RO/CM/1/58 RO/CM 58,0 3,2 175/178
306 RO/C/9/349 RO/C/9 62,0 25 171173 357 RO/CM/1/60 RO/CM 51,0 0 177/178
307 RO/C/9/350 RO/C/9 66,8 6,2 171/171 358 RO/CM/1/61 RO/CM 639 45 176/176
308 RO/C/9/353 RO/C/9 87,0 7,0 171171 359 RO/CM/1/63 RO/CM 35,5 0 151/174
309 RO/C/9/359 RO/C/9 0 0 167/171 360 RO/CM/1/65 RO/CM 44,8 0 176/176
310 RO/C/9/35C RO/C/9 66,6 11,1 157/178 361 RO/CM/1/66 RO/CM 60,1 0 171/175
311 RO/C/9/365 RO/C/9 984 10,4 165/167 362 RO/CM/1/68 RO/CM 483 52  175/176
312 RO/C/9/370 ROI/C/9 56,0 0 171/171 363 RO/CM/1/69 RO/CM 34,6 0 151/174
313 RO/C/9/374 RO/C/9 821 39 165/173 364 RO/CM/2/103 RO/CM 56,1 2,4  157/165
314 RO/C/9/378 ROI/C/9 60,9 O 171/178 365 RO/CM/2/104  ROI/CM 0 0 151/159
315 RO/C/9/380 RO/C/9 775 3,7 165/171 366 RO/CM/2/105 RO/CM 36,5 0 175/175
316 RO/C/9/386 RO/C/9 59,0 0 171/171 367 RO/CM/2/70 RO/CM 37,9 0 151/165
317 RO/C/9/389 RO/C/9 532 6,2 171/173 368 RO/CM/2/71 RO/CM 520 2,2  153/176
318 RO/C/9/391 RO/C/9 633 6,4 171/173 369 RO/CM/2/72 RO/CM 54,2 0 161/178
319 RO/C/9/393 RO/C/9 704 O 167/171 370 RO/CM/2/75 RO/CM 632 4,9 173176
320 RO/C/9/394 ROIC/9 0 0  173/174 371 RO/CM/2/81 RO/CM 60,1 84 151/173
321 RO/C/9/396 RO/C/9 832 0 173/187 372 RO/CM/2/97 RO/CM 0 0 165/167
322 RO/C/9/398 RO/C/9 81,1 300 171171 373 RO/CM/2/98 RO/CM 0 0 167/175
323 RO/C/9/39C RO/C/9 73,4 12,7 155/165 374 RO/CM/3/108 RO/CM 58,8 0 175/182
324 RO/C/9/40  RO/C/9 54,9 2,6 167/171 375 RO/CM/3/109 RO/CM 734 50  169/176
325 RO/C/9/411 ROIC/9 0 0 1711171 376 RO/CM/3/110 RO/CM 60,6 0 165/176
326 RO/C/9/413 ROIC/9 0 0 1511171 377 RO/CM/3/112  RO/CM 619 4,5 153175
327 RO/C/9/415 ROIC/9 0 0 1651173 378 RO/CM/3/113 RO/CM 51,9 2,8 175/194
328 RO/C/9/423 RO/C/9 56,9 4,0 173178 379 RO/CM/3/115 RO/CM 55,4 0 151/153
329 RO/C/9/42C ROIC/9 0O 0  163/163 380 RO/CM/3/116 RO/CM 41,4 0 151/171
330 RO/C/9/43 ROIC/9 O 0 167173 381 RO/CM/10/101C RO/CM/10 70,3 4,7 171/181
331 RO/C/9/47 ROI/C/9 61,6 10,6 171/171 382 RO/CM/10/105 RO/CM/10 652 3,6  165/176
332 RO/C/9/49 RO/C/9 638 7,3 171173 383 RO/CM/10/108 RO/CM/10 0 0 175/176
333 RO/C/9/5 RO/C/9 69,7 11,8 165171 384 RO/CM/10/109 RO/CM/10 544 6,3  175/176
334 RO/C/9/50 RO/C/9 61,9 0 171/171 385 RO/CM/10/132 RO/CM/10 69,5 0 175/175
335 RO/C/9/51C RO/C/9 55,7 275 165/171 386 RO/CM/10/138 RO/CM/10 69,0 16,3 175/176
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Sé Nhém ) Nhém

TT Miugibng gibng cm glc/c PCR TT Maugidng gibng com glc/c PCR
387 RO/CM/10/143 RO/CM/10 57,3 6,6 175/176 438 RO/CM/10/481 RO/CM/10 96,0 25,6 173/175
388 RO/CM/10/145 RO/CM/10 78,4 10,8 165/165 439 RO/CM/10/482 RO/CM/10 65,0 2,2 167/173
389 RO/CM/10/16 RO/CM/10 58,2 5,6 999/999 440 RO/CM/10/483 RO/CM/10 0 0 173/175
390 RO/CM/10/160 RO/CM/10 52,0 3,4 151/171 441 RO/CM/10/487 RO/CM/10 77,8 15,3  151/175
391 RO/CM/10/162 RO/CM/10 68,8 5,6 175/176 442 RO/CM/10/502 RO/CM/10 78,2 2,2 175/176
392 RO/CM/10/166 RO/CM/10 69,9 6,9 163/171 443 RO/CM/10/518 RO/CM/10 58,8 35 174/176
393 RO/CM/10/167 RO/CM/10 62,3 10,8 175/175 444 RO/CM/10/529 RO/CM/10 73,4 9,5 151/175
394 RO/CM/10/175 RO/CM/10 68,4 4,2 163/175 445 RO/CM/10/56 RO/CM/10 50,6 0 175/181
395 RO/CM/10/2 RO/CM/10 77,2 2,6 163/165 446 RO/CM/10/57C RO/CM/10 68,8 18,5  151/165
396 RO/CM/10/20 RO/CM/10 54,3 2,0 151/165 447 RO/CM/10/58 RO/CM/10 73,9 2,6 165/174
397 RO/CM/10/231 RO/CM/10 554 3,4 173/173 448 RO/CM/10/594 RO/CM/10 0 0 167/178
398 RO/CM/10/233 RO/CM/10 61,1 2,8 151/171 449 RO/CM/10/6 RO/CM/10 58,4 3,3 151/175
399 RO/CM/10/236 RO/CM/10 64,0 51 151/159 450 RO/CM/10/60 RO/CM/10 48,1 0 175/178
400 RO/CM/10/249 RO/CM/10 0 0 171/175 451 RO/CM/10/605 RO/CM/10 60,7 5,6 151/163
401 RO/CM/10/256 RO/CM/10 78,5 13,3 151/165 452 RO/CM/10/610 RO/CM/10 71,7 8,4 165/176
402 RO/CM/10/268 RO/CM/10 99,4 0 151/175 453 RO/CM/10/627 RO/CM/10 68,0 0 165/173
403 RO/CM/10/276  RO/CM/10 0 0 165/165 454 RO/CM/10/64 RO/CM/10 60,3 0 167/171
404 RO/CM/10/28 RO/CM/10 70,8 3,9 163/173 455 RO/CM/10/643 RO/CM/10 68,4 0 151/175
405 RO/CM/10/286 RO/CM/10 0 0 167/175 456 RO/CM/10/650 RO/CM/10 76,6 0 165/176
406 RO/CM/10/298 RO/CM/10 59,8 51 151/165 457 RO/CM/10/657 RO/CM/10 69,6 3,3 151/175
407 RO/CM/10/3 RO/CM/10 61,8 53 151/174 458 RO/CM/10/661 RO/CM/10 86,9 2,3 151/175
408 RO/CM/10/301 RO/CM/10 63,5 0 165/165 459 RO/CM/10/665 RO/CM/10 47,9 0 175/176
409 RO/CM/10/307 RO/CM/10 43,9 0 163/175 460 RO/CM/10/666 RO/CM/10 0 0 173/175
410 RO/CM/10/318 RO/CM/10 59,3 9,8 175/176 461 RO/CM/10/683 RO/CM/10 55,1 0 175/176
411 RO/CM/10/320 RO/CM/10 87,6 2,8 167/175 462 RO/CM/10/71 RO/CM/10 61,4 1,6 163/163
412 RO/CM/10/326 RO/CM/10 64,4 0 165/176 463 RO/CM/10/712 RO/CM/10 76,7 10,2 175/181
413 RO/CM/10/348 RO/CM/10 72,5 50 171/175 464 RO/CM/10/72 RO/CM/10 60,7 0 171/178
414 RO/CM/10/360 RO/CM/10 64,6 0 174/174 465 RO/CM/10/729 RO/CM/10 77,5 3,7 167/175
415 RO/CM/10/369 RO/CM/10 72,7 0 175/175 466 RO/CM/10/732 RO/CM/10 56,3 0 176/178
416 RO/CM/10/370 RO/CM/10 67,5 12,1 171/178 467 RO/CM/10/742 RO/CM/10 69,1 5,6 151/165
417 RO/CM/10/374 RO/CM/10 0 0 165/165 468 RO/CM/10/750 RO/CM/10 0 0 175/178
418 RO/CM/10/380 RO/CM/10 0 0 151/176 469 RO/CM/10/75C RO/CM/10 78,3 17,8 174/176
419 RO/CM/10/389 RO/CM/10 66,9 11,0 151/176 470 RO/CM/10/783 RO/CM/10 0 0 173/174
420 RO/CM/10/392 RO/CM/10 0 0 165/171 471 RO/CM/10/797 RO/CM/10 0 0 163/173
421 RO/CM/10/402 RO/CM/10 71,0 2,5 163/175 472 RO/CM/10/90 RO/CM/10 65,5 4,6 167/175
422 RO/CM/10/410 RO/CM/10 68,2 11,6 151/175 473 RO/CM/10/91 RO/CM/10 81,8 4,7 175/176
423 RO/CM/10/411 RO/CM/10 60,0 0 163/176 474 RO/CM/10/96 RO/CM/10 0 0 151/175
424  RO/CM/10/416  RO/CM/10 0 0 151/175 475 RO/CM/11/1 RO/CM/11 55,8 0 161/175
425 RO/CM/10/418 RO/CM/10 61,7 6,7 151/176 476 RO/CM/11/102 RO/CM/11 554 3,5 171/175
426 RO/CM/10/419 RO/CM/10 0 0 163/167 477 RO/CM/11/105 RO/CM/11 68,4 3,6 174/182
427 RO/CM/10/422 RO/CM/10 82,0 41 175/175 478 RO/CM/11/114 RO/CM/11 76,7 0 173/175
428 RO/CM/10/433 RO/CM/10 65,7 0 171/176 479 RO/CM/11/115 RO/CM/11 59,3 2,3 165/173
429 RO/CM/10/436 RO/CM/10 66,4 1,9 171/174 480 RO/CM/11/118 RO/CM/11 48,1 0 176/176
430 RO/CM/10/437 RO/CM/10 0 0 175/176 481 RO/CM/11/11C RO/CM/11 0 0 175/175
431 RO/CM/10/438 RO/CM/10 57,9 57 163/176 482 RO/CM/11/123 RO/CM/11 54,3 6,6 175/175
432 RO/CM/10/444 RO/CM/10 57,9 0 174/176 483 RO/CM/11/124 RO/CM/11 62,0 0 173/175
433 RO/CM/10/451 RO/CM/10 76,9 49 163/173 484 RO/CM/11/13 RO/CM/11 72,7 0 173/182
434 RO/CM/10/454  RO/CM/10 0 0 151/175 485 RO/CM/11/131 RO/CM/11 66,7 4,2 175/175
435 RO/CM/10/45C RO/CM/10 0 0 151/175 486 RO/CM/11/139 RO/CM/11 56,1 0 165/175
436 RO/CM/10/46 RO/CM/10 64,3 54 163/175 487 RO/CM/11/145 RO/CM/11 61,5 0 175/178
437 RO/CM/10/465 RO/CM/10 70,3 0 167/175 488 RO/CM/11/146 RO/CM/11 70,5 7,7 175/176
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So Nhom SO Nhém

TT  MAu gidng gibng cm g/c/c PCR TT  Miu gidng gibng cm glc/c  PCR
489 RO/CM/11/153 RO/CM/11 63,5 4,5 165/176 540 RO/CM/12/119 RO/CM/12 59,8 4,2 165/176
490 RO/CM/11/162 RO/CM/11 75,1 8,3 175/177 541 RO/CM/12/122 RO/CM/12 60,3 2,4 173/175
491 RO/CM/11/164 RO/CM/11 64,9 17,0 171175 542 RO/CM/12/131 RO/CM/12 71,3 5,7 176/182
492 RO/CM/11/165 RO/CM/11 54,9 2,3 173/175 543 RO/CM/12/136 RO/CM/12 64,1 2,2 171/171
493 RO/CM/11/168 RO/CM/11 76,5 0 175/175 544 RO/CM/12/140 RO/CM/12 61,4 8,1 151/167
494 RO/CM/11/171 RO/CM/11 69,7 15 163/181 545 RO/CM/12/146 RO/CM/12 67,3 12,9 151/175
495 RO/CM/11/182 RO/CM/11 68,4 2,4 173/173 546 RO/CM/12/15 RO/CM/12 75,8 3,2 163/173
496 RO/CM/11/2 RO/CM/11 59,8 0 175/176 547 RO/CM/12/150 RO/CM/12 73,1 17,5 163/178
497 RO/CM/11/204 RO/CM/11 68,9 3,8 167/173 548 RO/CM/12/160 RO/CM/12 49,2 12,9 165/176
498 RO/CM/11/209 RO/CM/11 0 0 174/182 549 RO/CM/12/180 RO/CM/12 0 0 175/178
499 RO/CM/11/22 RO/CM/11 57,5 0 173/176 550 RO/CM/12/183 RO/CM/12 0 0 167/187
500 RO/CM/11/226 RO/CM/11 70,6 8,3 175/178 551 RO/CM/12/188 RO/CM/12 0 0 171/178
501 RO/CM/11/23 RO/CM/11 58,0 2,3 157/175 552 RO/CM/12/23 RO/CM/12 59,1 0 151/173
502 RO/CM/11/244 RO/CM/11 63,2 11,1 167/176 553 RO/CM/12/25 RO/CM/12 0 0 151/173
503 RO/CM/11/254 RO/CM/11 60,4 2,3 173/175 554 RO/CM/12/26 RO/CM/12 76,3 450 173/176
504 RO/CM/11/263 RO/CM/11 66,2 7,6 165/175 555 RO/CM/12/27 RO/CM/12 74,8 1,9 151/176
505 RO/CM/11/274 RO/CM/11 65,9 8,4 163/173 556 RO/CM/12/29C RO/CM/12 0 0 151/175
506 RO/CM/11/28 RO/CM/11 51,7 0 167/175 557 RO/CM/12/38 RO/CM/12 64,3 0 176/176
507 RO/CM/11/331 RO/CM/11 78,6 10,2 165/173 558 RO/CM/12/45 RO/CM/12 60,6 4,5 175/175
508 RO/CM/11/34 RO/CM/11 57,1 0 167/175 559 RO/CM/12/49 RO/CM/12 55,7 6,8 151/181
509 RO/CM/11/344 RO/CM/11 68,2 4,0 175/176 560 RO/CM/12/52 RO/CM/12 73,3 7,4 175/178
510 RO/CM/11/375 RO/CM/11 0 0 151/173 561 RO/CM/12/54 RO/CM/12 68,1 355 176/178
511 RO/CM/11/377 RO/CM/11 52,0 4,0 157/181 562 RO/CM/12/60 RO/CM/12 55,1 0 171/178
512 RO/CM/11/381 RO/CM/11 78,6 12,6 151/176 563 RO/CM/12/69 RO/CM/12 66,9 0 151/167
513 RO/CM/11/42C RO/CM/11 60,1 14,3 151/151 564 RO/CM/12/7 RO/CM/12 64,2 2,3 153/181
514 RO/CM/11/45 RO/CM/11 53,5 0 173/175 565 RO/CM/12/73 RO/CM/12 54,7 4,0 167/178
515 RO/CM/11/452 RO/CM/11 64,2 46,4 175/187 566 RO/CM/12/84 RO/CM/12 66,5 8,8 171/176
516 RO/CM/11/46 RO/CM/11 66,4 43 173/175 567 RO/CM/12/88 RO/CM/12 60,5 8,1 173/178
517 RO/CM/11/476  RO/CM/11 0 0 157/181 568 RO/CM/12/89 RO/CM/12 51,0 4,0 173/178
518 RO/CM/11/487 RO/CM/11 0 0 167/167 569 RO/CM/12/92 RO/CM/12 59,0 4,3 176/178
519 RO/CM/11/50 RO/CM/11 73,6 8,3 175/176 570 RO/CM/12/95 RO/CM/12 69,9 7,6 151/176
520 RO/CM/11/522 RO/CM/11 55,1 0 175/178 571 RO/I2/22 RO/J/I5 59,3 5,2 157/157
521 RO/CM/11/56 RO/CM/11 63,7 54 173/176 572 RO/J2/24 RO/J/I5 73,6 2,0 167/167
522 RO/CM/11/59 RO/CM/11 58,3 0 175/178 573 RO/J/2/30 RO/J/I5 68,4 8,9 171/173
523 RO/CM/11/6 RO/CM/11 57,5 19,4 173/175 574 RO/N/5/1 RO/J/I5 80,9 5,6 175/177
524 RO/CM/11/60 RO/CM/11 67,7 2,8 163/173 575 RO/J/5/13 RO/J/I5 84,5 8,3 177/178
525 RO/CM/11/62 RO/CM/11 65,1 7,5 157/176 576 RO/J/5/16C RO/J/5 65,8 20,8 163/182
526 RO/CM/11/64C RO/CM/11 62,4 16,8 151/181 577 RON/5/17 RO/J/5 57,2 3,6 167/175
527 RO/CM/11/65 RO/CM/11 52,1 0 173/174 578 RO/J/5/18 RO/J/5 74,4 6,8 173/173
528 RO/CM/11/68 RO/CM/11 72,3 12 173/176 579 RO/J/5/20C RO/J/5 66,2 10,8 175/182
529 RO/CM/11/7 RO/CM/11 75,3 2,3 165/175 580 RO/J/5/25 RO/J/5 62,5 0 167/167
530 RO/CM/11/71 RO/CM/11 52,5 3,5 176/181 581 RO/J/5/29 RO/J/5 69,6 158 165/182
531 RO/CM/11/76 RO/CM/11 68,4 0 167/173 582 RO/J/5/34 RO/J/5 72,6 7,3 163/177
532 RO/CM/11/95 RO/CM/11 79,7 0 176/176 583 RO/J/5/39 RO/J/5 68,8 59 175/182
533 RO/CM/11/97 RO/CM/11 56,6 2,4 173/175 584 RO/J/5/3C RO/J/5 64,8 28,6 165/182
534 RO/CM/12/1 RO/CM/12 43,1 0 175/176 585 RO/J/5/41 RO/J/5 65,3 8,2 175/176
535 RO/CM/12/10 RO/CM/12 54,9 2,9 175/175 586 RO/J/5/42 RO/J/5 54,7 315 174/182
536 RO/CM/12/100 RO/CM/12 0 0 151/176 587 RO/J/5/43 RO/J/5 710 225 157/182
537 RO/CM/12/11 RO/CM/12 65,1 0 173/181 588 RO/J/5/44 RO/J/5 64,2 59 175/176
538 RO/CM/12/111 RO/CM/12 61,2 0 171/176 589 RO/J/5/46 RO/J/5 66,4 4.4 167/182
539 RO/CM/12/114 RO/CM/12 60,7 5,0 175/178 590 RO/J/5/47 RO/J/5 62,8 4,8 175/178
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Sé Nhém Sé Nhém

TT Maugiébng giéng cm g/c/c PCR TT MAugidng gibng cm glc/c PCR
591 RO/J/5/49 RO 67,2 50 173/182 642 RONI6/27 RO/J/6 66,8 3,6 153/167
592 RO//5/5 RONI5 74,6 6,0 149/165 643 R0O/J/6/29 RO/J/6 84,6 4,1 165/173
593 RO/J/5/51 RONI/I5 64,5 0 173/182 644 RO/J/6/3 RO/J/6 72,6 10,5 165/175
594 RO/J/5/52 RONI5 46,4 0 153/153 645 R0/J/6/30 RO/J/6 68,6 7,5 165/180
595 RO/J/5/54 RO/N/5 56,8 0 163/182 646 RO/J/6/36 RO/J/6 81,5 45 157/177
596 RO/J/5/56 RO/N/5 51,0 1,3 175/175 647 RO/J/6/3C RO/J/6 0 0 175/176
597 RO/J/5/57 RON/I5 70,8 0 167/181 648 RO/J/6/4 RO/J/6 60,7 5,6 157/180
598 RO/J/5/58 RO/ 622 6,0 165/182 649 RO/J/6/40 RO/J/6 83,3 7,7 165/178
599 RO/J/5/6 RONII5 62,2 5,9 167/174 650 RO/J/6/41 RO/J/6 54,1 0 157/176
600 RO/J/5/61 RONI5 71,7 0 163/178 651 RO/J/6/43 RO/J/6 64,8 0 167/182
601 RO/J/5/62 RONI5 775 0 167/175 652 RO/J/6/46 RO/J/6 82,7 1,9 165/182
602 RO/J/5/63 RO/MJ/BS 66,6 49  167/181 653 RO/J/6/48 RO/J/6 69,5 57 165/171
603 RO/J/5/64 RO/J/5 58,8 12,9 176/181 654 RO/J/6/49 RO/J/6 84,3 19,3 167/182
604 RO/J/5/66 RO/MJ/5 51,0 0 165/175 655 RO/J/6/5 RO/J/6 61,7 0 153/167
605 RO/J/5/68 RO/N/I5 59,5 0 167/175 656 RO/J/6/54 RO/J/6 76,4 48 153/157
606 RO/J/5/69 RO/MJ/B 904 3,8  167/173 657 RO/I6/56 RO/J/6 65,9 2,9 157/167
607 RO/J/5/70 RO/N/I5 68,8 2,8 167/175 658 RO/J/6/57 RO/J/6 814 115 1571171
608 RO/J/5/72 RO/NJ/5 68,4 13,9 167/175 659 RO/J/6/59 RO/J/6 75,8 6,9 167/173
609 RO//5IT4 ROMN/S/ 725 7,1 165/178 660 RO/J/6/66 RO/J/6 0 0 167/177
610 RO/N/BITT RO/MII5 54,9 3,2 999/999 661 RO//6/71 RO/J/6 58,1 15 165/175
611 RO/J/5/78 RO/NJ/5 652 105 178/182 662 RO//6/73 RO/J/6 63,6 1,7 175/180
612 RO/J/5/81 RO/M/BS 456 2,3 174/174 663 RO/NI6IT6 RO/J/6 62,8 0 167/175
613 RO/J/5/82 RO/MJ/SS 60,9 10,1  174/174 664 RO/NI6/TT RO/J/6 61,9 8,5 165/171
614 RO/J/5/83 RO/J/5 66,6 0 163/167 665 RO/J/6/8 RO/J/6 56,2 0 159/182
615 RO/J/5/85 RON/I5 63,1 51 149/176 666 R0O/J/6/80 RO/J/6 75,9 2,7 165/167
616 RO/J/5/88 RO/ 72,2 2,1 167/167 667 RO/J/6/81 RO/J/6 739 125 165/165
617 RO/J/5/9 RO/ 67,0 54 163/182 668 R0O/J/6/91 RO/J/6 65,4 19,7 171/180
618 RO/J/5/91 RO/ 404 0 165/183 669 RO/J/6/97 RO/J/6 73,5 41 157/171
619 RO/J/5/92 RO/ 615 3,8 165/182 670 RO/J/6/98 RO/J/6 78,1 8,6 171/175
620 RO/J/5/93 RO/J/5 58,5 3,7 163/182 671 RO/JP/1/11 RO/IP/3 44,1 2,2 149/173
621 RO/J/5/95 ROM/MB 77,1 129  163/182 672 RO/IP/1/13 RO/JP/3 60,3 51 167/175
622 RO/J/2/25 RO/J/6 68,8 13,4 165/175 673 RO/JP/3/10 RO/MP/3 73,3 11,1 157/175
623 RO/J/2/29 RO/J/6 59,3 3,0 165/167 674 RO/JP/3/104 RO/P/3 355 0 157/163
624 RO/J/6/101 RO/J/6 60,5 15 165/165 675 RO/JP/3/109 RO/JIP/3 0 0 149/171
625 RO/J/6/104 RO/J/6 90,3 8,6 173/177 676 RO/JP/3/111 RO/MJP/3 76,6 10,8 157/181
626 RO/J/6/104 1 RO/NI6 0 0 173/177 677 RO/JP/3/114 RO/P/3 66,1 91 174/176
627 RO/J/6/105 RO/J/6 84,0 54 157/180 678 RO/JP/3/116 RO/P/3 61,1 6,6 149/177
628 RO/J/6/107 RO/MJ/6 79,3 153 165/167 679 RO/JP/3/118 RO/MP/3 70,0 156 157/157
629 RO/J/6/11 RO/MJ/6 51,7 10,3 171/173 680 RO/JP/3/119 RO/MP/I3 72,4 49 175/181
630 RO/J/6/110 RO/J/6 63,9 1,8 165/171 681 RO/JP/3/126 RO/P/I3 73,3 2,7 181/182
631 RO/J/6/111 RO/J/6 0 0 165/181 682 RO/JP/3/12C RO/MP/3 73,1 21,2 181/181
632 RO/J/6/114 RO/J/6 79,6 2,5 157/182 683 RO/JP/3/134 RO/IP/3 84,4 6,0 157/181
633 RO/J/6/115 RO/J/6 70,2 18,9 165/167 684 RO/JP/3/13C RO/P/3 66,2 195 175/181
634 RO/J/6/119 RO/J/6 45,2 0 153/177 685 RO/JP/3/140 RO/JIP/3 0 0 149/157
635 RO0/J/6/120 RO/MI6 77,1 3,2 167/182 686 RO/JP/3/153 RO/IP/3 70,0 2,5 173/174
636 RO/J/6/19 RO/MJI6 71,7 2,3 153/167 687 RO/JP/3/158 RO/JP/3 60,5 0 174/180
637 RO/J/6/2 RO/J/6 59,3 8,2 171/171 688 RO/JP/3/160 RO/JP/3 0 0 173/175
638 RO/J/6/20 RO/J/6 749 0 157/165 689 RO/JP/3/169 RO/P/3 69,7 16,4 181/181
639 RO/J/6/23 RO/J/6 80,2 11,4 167/175 690 RO/JP/3/170 RO/P/3 70,8 0 149/173
640 RO/J/6/24 RO/J/6 57,3 50 171/180 691 RO/P/3/171 RO/P/3 79,3 8,6 165/175
641 RO/J/6/26 RO/J/6 66,9 13,9 173/177 692 RO/JP/3/172 RO/P/3 54,5 0 165/176
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Sé Nhém ) Nhém

TT Maugiébng gibng com glc/c PCR TT Maugiébng gidng cm glc/c PCR
693 RO/JP/3/178 RO/JP/3 53,6 9,0 149/163 744 RO/JP/3/425 RO/P/3 815 12,4 149/182
694 RO/JP/3/180 RO/P/3 63,2 47 149/176 745 RO/JP/3/429 RO/JP/3 0 0 171/176
695 RO/JP/3/187 RO/JP/3 0 0 167/171 746 RO/JP/3/42C RO/JP/3 65,3 6,1 149/149
696 RO/JP/3/203 RO/P/I3 70,0 8,1 165/173 747 RO/JP/3/43 RO/P/3 61,2 11,3 149/157
697 RO/JP/3/205 RO/JP/3 0 0 167/175 748 RO/JP/3/439 RO/P/3 86,0 10,1 163/173
698 RO/JP/3/208 RO/P/I3 68,7 45 1741178 749 RO/JP/3/43C RO/MP/3 67,9 10,4 149/175
699 RO/JP/3/210 RO/P/3 59,8 359 176/181 750 RO/JP/3/452 ROMP/I3 74,1 6,5 173/181
700 RO/JP/3/212 RO/JP/3 0 0 165/176 751 RO/JP/3/455 ROMP/I3 71,2 9,2 167/175
701 RO/JP/3/220 RO/P/I3 579 46 157/178 752 RO/JP/3/456 RO/P/3 69,1 24,4 181/181
702 RO/JP/3/223 RO/JP/3 83,6 6,1 157/157 753 RO/JP/3/459 RO/JP/3 0 0 163/173
703 RO/JP/3/225 RO/P/I3 76,1 10,5 157/182 754 RO/JP/3/45C ROAP/3 71,4 10,5 149/173
704 RO/JP/3/229 RO/JP/3 55,8 2,1 149/175 755 RO/JP/3/461 RO/JP/3 0 0 173/181
705 RO/JP/3/249 RO/P/I3 594 47 171/173 756 RO/JP/3/465 ROP/3 778 17,0 149/163
706 RO/JP/3/24C RO/P/3 829 21,8 157/167 757 RO/JP/3/468 RO/MP/I3 76,1 3,7 173/181
707 RO/JP/3/253 RO/JP/3 59,8 2,1 163/176 758 RO/JP/3/470 RO/JP/3 65,1 0 165/175
708 RO/JP/3/259 RO/JP/3 68,9 23,4 174/180 759 RO/JP/3/473 ROAP/I3 779 17,3 157/167
709 RO/JP/3/264 RO/P/3 68,1 2,2 149/171 760 RO/JP/3/476 RO/P/3 75,7 152 173/178
710 RO/JP/3/268 RO/P/I3 72,0 9,8 163/176 761 RO/JP/3/478 RO/JP/I3 69,6 46 149/174
711 RO/JP/3/271 RO/P/I3 70,2 43 163/175 762 RO/JP/3/481 RO/JP/3 0 0 149/157
712 RO/JP/3/288 RO/JP/3 58,3 10,1 157/181 763 RO/JP/3/482 RO/JP/3 0 0 173/175
713 RO/JP/3/293 RO/JP/3 55,6 1,8 173/175 764 RO/JP/3/487 ROAP/3 73,2 10,7 157/175
714 RO/JP/3/295 1 RO/JP/3 0 0 153/177 765 RO/JP/3/489 RO/JP/3 70,9 3,9 157/175
715 RO/JP/3/302 RO/P/I3 76,0 8,4 149/176 766 RO/JP/3/48C RO/JP/I3 54,2 7,3 163/176
716 RO/JP/3/305 RO/P/I3 70,7 6,9 149/163 767 RO/JP/3/490 RO/P/I3 81,6 54 173/175
717 RO/JP/3/311 RO/JP/3 59,6 6,4 174/178 768 RO/JP/3/492 RO/JP/3 0 0 173/181
718 RO/JP/3/314 RO/JP/3 66,8 9,4 157/180 769 RO/JP/3/495 RO/MJP/3 78,3 14,1 157/175
719 RO/JP/3/316 RO/JP/3 67,8 10,6 157/175 770 RO/JP/3/498 RO/JP/3 828 10,2 157/181
720 RO/JP/3/322 RO/JP/3 78,3 0 163/178 771 RO/JP/3/5 RO/JP/3 695 13,6 165/173
721 RO/JP/3/327 RO/JP/3 65,4 2,1 157/178 772 RO/JP/3/501 RO/JP/3 851 22,1 165/171
722 RO/JP/3/334 RO/JP/3  107,0 63,9 173/181 773 RO/JP/3/509 RO/JP/3 68,4 2,1 173/178
723 RO/JP/3/337 RO/JP/3 71,8 7,5 173/175 774 RO/JP/3/52 RO/JP/3 0 0 149/163
724 RO/JP/3/33C  RO/MP/I3 779 17,0 173176 775 RO/JP/3/61C RO/MP/3 78,8 385 175/182
725 RO/JP/3/343 RO/JP/3 0 0 157/181 776 RO/JP/3/61C_1 RO/IP/3 0 0 157/178
726 RO/JP/3/359 RO/JP/3 53,8 0 157/1474 777 RO/JP/3/64 RO/JP/3 61,0 7,2 157/181
727 RO/JP/3/363 RO/JP/3 62,6 0 149/165 778 RO/JP/3/67 RO/JP/3 68,1 1,2 171/175
728 RO/JP/3/368 RO/JP/3 76,8 14,2 175175 779 RO/JP/3/70C  ROMP/I3 744 19,3  157/181
729 RO/JP/3/374 RO/JP/3 74,1 52 149/161 780 RO/JP/3/73C RO/NP/3 76,0 26,3 173/175
730 RO/JP/3/37C  RO/MP/3 89,9 40,2 157/181 781 RO/JP/3/74C  RO/JP/3 0 0 159/175
731 RO/P/3/37C_1 RO/JP/3 0 0 157/181 782 RO/JP/3/84 RO/JP/3 45,0 0 169/175
732 RO/JP/3/386 RO/JP/3 72,9 3,4 149/167 783 RO/JP/3/85 RO/JP/3 67,9 0 173/182
733  RO/JP/3/392 RO/JP/3 0 0 157/163 784 RO/JP/3/89 RO/JP/3 61,0 3,9 165/167
734 RO/JP/3/396 RO/JP/3 55,4 11,0 157/157 785 RO/JP/3/93 RO/JP/3 62,5 41 149/173
735 RO/JP/3/399 RO/JP/3 57,0 54 157/175 786 RO/OP/1/21 RO/OP/4 53,3 41 175/178
736 RO/JP/3/4 RO/JP/3 77,6 4,2 175/178 787 RO/OP/4/10 RO/OP/4 52,0 2,5 165/173
737 RO/JP/3/40 RO/JP/3 56,3 1,8 149/175 788 RO/OP/4/100 RO/OP/4 84,4 27,2 157/181
738 RO/JP/3/401 RO/JP/3 0 0 149/175 789 RO/OP/4/10C RO/OP/4 77,1 175 175/175
739 RO/JP/3/402 RO/JP/3 76,6 55 157/1477 790 RO/OP/4/115 RO/OP/4 78,8 3,5 167/181
740 RO/JP/3/406 RO/JP/3 45,3 0 149/175 791 RO/OP/4/119 RO/OP/4 684 4,0 157/173
741 RO/JP/3/411 RO/JP/3 0 0 171/181 792 RO/OP/4/131 RO/OP/4 59,0 285 157/167
742 RO/JP/3/417 RO/JP/3 61,4 3,3 165/176 793 RO/OP/4/138 RO/OP/4 56,5 3,7 176/178
743 RO/JP/3/420 RO/JP/3 67,6 146 149/167 794 RO/OP/4/143 RO/OP/4 67,4 0 173/175
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Phu luc 14 (tt)

SO So Nhom

TT Accession Group cm glc/lc pcR  TT  MAu gidng gibng cm g/c/c  PCR
795 RO/OP/4/144 RO/OP/4 0 0 167/182 846 RO/PB/1/34 RO/PB/1 61,8 10,0 174/182
796 RO/OP/4/146 RO/OP/4 0 0 173/173 847 RO/PB/1/35 RO/PB/1 635 28 167/175
797 RO/OP/4/17C RO/OP/4 842 115 173/175 848 RO/PB/1/36 RO/PB/1 80,7 55 175/178
798 RO/OP/4/212 RO/OP/4 80,1 12,3 157/165 849 RO/PB/1/38 RO/PB/1 473 3,6  151/175
799 RO/OP/4/214 RO/OP/4 55,6 0 167/173 850 RO/PB/1/44 RO/PB/1 76,7 8,7 157/169
800 RO/OP/4/23 RO/OP/4 42,0 0 165/181 851 RO/PB/1/45 RO/PB/1 61,7 7,4  175/178
801 RO/OP/4/23C RO/OP/4 743 27,3 163/182 852 RO/PB/1/49 RO/PB/1 53,0 0 175/181
802 RO/OP/4/33 RO/OP/4 56,4 10,9 175/175 853 RO/PB/1/4C RO/PB/1 595 57 151/169
803 RO/OP/4/42 RO/OP/4 53,0 0 165/165 854 RO/PB/1/51 RO/PB/1 68,7 3,4  151/175
804 RO/OP/4/44 RO/OP/4 0 0 178/178 855 RO/PB/1/55 RO/PB/1 59,6 13,0 169/178
805 RO/OP/4/48 RO/OP/4 0 0 173/178 856 RO/PB/1/59 RO/PB/1 52,8 44  167/169
806 RO/OP/4/5 RO/OP/4 0 0 167/171 857 RO/PB/1/61 RO/PB/1 76,0 10,9 169/169
807 RO/OP/4/51 RO/OP/4 615 58 171/178 858 RO/PB/1/63 RO/PB/1 63,8 54  151/174
808 RO/OP/4/55 RO/OP/4 60,7 9,0 165/167 859 RO/PB/1/65 RO/PB/1 44,4 0 151/151
809 ROJ/OP/4/62 RO/OP/4 69,2 6,0 171/173 860 RO/PB/1/68 RO/PB/1 612 35  157/175
810 RO/OP/4/85 RO/OP/4 86,8 4,8 167/173 861 RO/PB/1/69 RO/PB/1 56,0 34  178/181
811 RO/OP/4/90 RO/OP/4 53,8 3,2 173/175 862 RO/PB/1/87 RO/PB/1 0 0 175/175
812 RO/OP/4/98 RO/OP/4 90,5 6,7 157/163 863 RO/PB/1/90 RO/PB/1 57,3 6,3 178/181
813 RO/PB/1/1 RO/PB/1 71,8 54 171/178 864 RO/PB/1/94 RO/PB/1 60,3 5,1 151/175
814 RO/PB/1/1_1 RO/PB/1 446 89 169/178 865 RO/JP/2/10 RO/PB/2 51,0 0 157/161
815 RO/PB/1/10 RO/PB/1 79,1 0 151/178 866 RO/PB/2/10 RO/PB/2 52,9 0 157/169
816 RO/PB/1/101 RO/PB/1 506 4,3 151/157 867 RO/PB/2/105 RO/PB/2 585 6,8 157/169
817 RO/PB/1/104 RO/PB/1 52,3 0 151/175 868 RO/PB/2/107 RO/PB/2 46,5 1,3 161/169
818 RO/PB/1/108 RO/PB/1 56,0 11,8 151/178 869 RO/PB/2/10C RO/PB/2 54,7 45 157/171
819 RO/PB/1/123 RO/PB/1 76,3 85 175/178 870 RO/PB/2/114 RO/PB/2 723 4,1 161/161
820 RO/PB/1/124 RO/PB/1 643 21 157/169 871 RO/PB/2/118 RO/PB/2 45,0 0 157/161
821 RO/PB/1/138 RO/PB/1 59,2 6,6 151/174 872 RO/PB/2/12 RO/PB/2 55,1 57 157/161
822 RO/PB/1/14 RO/PB/1 0 0 151/151 873 RO/PB/2/122 RO/PB/2 59,9 0 169/173
823 RO/PB/1/145 RO/PB/1 50,2 6,4 169/169 874 RO/PB/2/129 RO/PB/2 474 0 161/173
824 RO/PB/1/146 RO/PB/1 786 2,1 165/175 875 RO/PB/2/144 RO/PB/2 0 0 161/161
825 RO/PB/1/147 RO/PB/1 716 75 151/151 876 RO/PB/2/148 RO/PB/2 55,6 0 161/169
826 RO/PB/1/155 RO/PB/1 599 49 157/169 877 RO/PB/2/154 RO/PB/2 70,1 1,7 157/161
827 RO/PB/1/162 RO/PB/1 76,5 0 151/151 878 RO/PB/2/159 RO/PB/2 67,8 0 161/175
828 RO/PB/1/172 RO/PB/1 555 3,3 151/178 879 RO/PB/2/170 RO/PB/2 55,9 14 161171
829 RO/PB/1/177 RO/PB/1 80,2 12,7 155178 880 RO/PB/2/175 RO/PB/2 57,8 59 157/161
830 RO/PB/1/178 RO/PB/1 65,3 14,6 151/169 881 RO/PB/2/184 RO/PB/2 51,9 0 165/167
831 RO/PB/1/188 RO/PB/1 56,5 49 151/169 882 RO/PB/2/186 RO/PB/2 66,9 4,3 157/161
832 RO/PB/1/193 RO/PB/1 69,2 54 151/157 883 RO/PB/2/19 RO/PB/2 46,2 0 163/177
833 RO/PB/1/196 RO/PB/1 50,4 2,0 174/178 884 RO/PB/2/191 RO/PB/2 0 0 149/165
834 RO/PB/1/2 RO/PB/1 39,2 0 159/175 885 RO/PB/2/199 RO/PB/2 475 0 157/161
835 RO/PB/1/205 RO/PB/1 57,0 0 151/151 886 RO/PB/2/201 RO/PB/2 0 0 157/171
836 RO/PB/1/206 RO/PB/1 70,0 5,7 153/174 887 RO/PB/2/208 RO/PB/2 77,2 5,8 167/171
837 RO/PB/1/207 RO/PB/1 598 8,3 171/175 888 RO/PB/2/209 RO/PB/2 56,2 2,8 161/163
838 RO/PB/1/209 RO/PB/1 543 6,2 155/169 889 RO/PB/2/210 RO/PB/2 64,1 0 157/157
839 RO/PB/1/217 RO/PB/1 0 0 151/175 890 RO/PB/2/219 RO/PB/2 50,3 0 161/161
840 RO/PB/1/24C RO/PB/1 648 6,3 165/169 891 RO/PB/2/22 RO/PB/2 52,2 59 157/169
841 RO/PB/1/25 RO/PB/1 745 3,0 175/175 892 RO/PB/2/221 RO/PB/2 654 53 157/157
842 RO/PB/1/27 RO/PB/1 59,7 4,4 157/161 893 RO/PB/2/223 RO/PB/2 69,2 55 161/161
843 RO/PB/1/28C RO/PB/1 578 95 169/169 894 RO/PB/2/232 RO/PB/2 62,2 3.1 159/161
844 RO/PB/1/30C RO/PB/1 68,7 45 151/175 895 RO/PB/2/234 RO/PB/2 50,9 45 157/169
845 RO/PB/1/33 RO/PB/1L 62,7 3,6 151/151 896 RO/PB/2/245 RO/PB/2 59,9 0 169/173
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Phu luc 14 (tt)
So Nhém So Nhom
TT Maugidng gidng cm glc/c PCR TT MAugiéng gibng com g/c/lc PCR
897 RO/PB/2/25 RO/PB/2 413 14 161/169 925 RO/PB/2/447 RO/PB/2 0 0 157/171
898 RO/PB/2/267 RO/PB/2 62,3 35 157/161 926 RO/PB/2/449 RO/PB/2 70,4 6,3 161/163
899 RO/PB/2/27 RO/PB/2 60,7 0 157/161 927 RO/PB/2/464 RO/PB/2 0 0 157/163
900 RO/PB/2/27C RO/PB/2 0 0 157/161 928 RO/PB/2/47 RO/PB/2 66,3 109 157/169
901 RO/PB/2/283 RO/PB/2 0 0 157/177 929 RO/PB/2/48 RO/PB/2 50,1 34  151/161
902 RO/PB/2/285 RO/PB/2 0 0 157/157 930 RO/PB/2/483 RO/PB/2 67,8 7,8  157/157
903 RO/PB/2/287 RO/PB/2 54,3 0 157/161 931 RO/PB/2/486 RO/PB/2 71,0 7,9 177177
904 RO/PB/2/295 RO/PB/2 0 0 161/182 932 RO/PB/2/49 RO/PB/2 49,5 0 999/999
905 RO/PB/2/297 RO/PB/2 78,8 9,9 161/177 933 RO/PB/2/491 RO/PB/2 64,4 0 157/169
906 RO/PB/2/3 RO/PB/2 66,0 9,7 157/169 934 RO/PB/2/504 RO/PB/2 73,6 3,4  157/169
907 RO/PB/2/314 RO/PB/2 69,4 1,7 157/161 935 RO/PB/2/512 RO/PB/2 0 0 169/173
908 RO/PB/2/32 RO/PB/2 61,7 0 157/161 936 RO/PB/2/54 RO/PB/2 76,4 2,5 169/177
909 RO/PB/2/321 RO/PB/2 66,4 0 157/161 937 RO/PB/2/59 RO/PB/2 51,6 0 161/177
910 RO/PB/2/322 RO/PB/2 80,8 8,8 159/178 938 RO/PB/2/64 RO/PB/2 55,8 0 157/157
911 RO/PB/2/349 RO/PB/2 73,4 10,1 157161 939 RO/PB/2/68 RO/PB/2 635 1,8 161/177
912 RO/PB/2/351 RO/PB/2 72,7 8,3 157/161 940 RO/PB/2/70 RO/PB/2 62,3 0 157/161
913 RO/PB/2/354 RO/PB/2 39,5 0 169/169 941 RO/PB/2/73 RO/PB/2 0 0 161/161
914 RO/PB/2/359 RO/PB/2 0 0 167/175 942 RO/PB/2/8 RO/PB/2 0 0 157/182
915 RO/PB/2/370 RO/PB/2 75,5 2,4 157/169 943 RO/PB/2/80 RO/PB/2 0 0 157/161
916 RO/PB/2/382 RO/PB/2 0 0 157/169 944 RO/PB/2/82 RO/PB/2 509 4,9 161/169
917 RO/PB/2/389 RO/PB/2 68,1 0 161/169 945 RO/PB/2/87 RO/PB/2 0 0 175/175
918 RO/PB/2/394 RO/PB/2 61,4 9,9 157/175 946 RO/PB/2/89 RO/PB/2 40,0 0 163/163
919 RO/PB/2/40 RO/PB/2 58,7 0 157/161 947 RO/PB/2/90 RO/PB/2 62,6 0 161/169
920 RO/PB/2/403 RO/PB/2 709 84 157/169 948 RO/PB/2/92 RO/PB/2 64,3 118 157/161
921 RO/PB/2/408 RO/PB/2 85,2 7,7 157/161 949 RO/PB/2/94 RO/PB/2 575 149 157177
922 RO/PB/2/427 RO/PB/2 0 0 157/163 950 RO/PB/2/95 RO/PB/2 50,0 9,2 157/169
923 RO/PB/2/43 RO/PB/2 54,2 3,3 161/163 951 RO/PB/2/97 RO/PB/2 58,1 0 157/169
924 RO/PB/2/442 RO/PB/2 44,8 0 163/182




