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Nguygn Xuan Quŷ n̂ - ==', Tiin Thi Phuong Anh^ Nguyen Th^ Cudng^ 

T6MTAT 

Trong he thuc vat Vî t Nam, \\Q Xoai (Anacardiaceae) dirpc ghi nhan co 66 loai va duoi loai, phan bd b khap ca 
nuac. Mac du da co nhieu nghien ciru phan loai hp Xoai a nuoc ta dua tren cac dac dî m hinh thai, nhung d^n nay 
chua ghi nhan nhi^u cac nghiSn cuu phan loai ho Xoai dua tren cac bing chiing sinh hoc phan tu. Trong nghien 
cuu nay, trinh tu gen / M , In^ - tnF co dp dai khoang 600 bp va 1000 bp cua 25 mSu nghien cuu cac loai hp 
Anacardiaceae dupe giai ma. Sa d6 cay phat sinh chiing loai hp Anacardiaceae a Viet Nam dupe xay dung theo 
phuong phap Neighbor - Joining (NJ). TTranh phan base vung gen rbd^ tmL-tnF cua cac loai, su khac nhau 
giua cac cap loai dua tren ca sa phan tich theo mo hinh Kimura 2 tham so. Sa do hinh cay phat sinh chung loai 
theo phuong phap NJ va Maximum Ldtehood (ML) dupx: hen hanh tren phan mem MEGA7 va Paup voi gia tri 
Bootstrap la 1.000. Dua tren so d6 dupe xay dung, he thdng phan loai hp Anacardiaceae a Viet Nam duoc de xuat 
gom 4 tong. 22 chi, 66 loai va dudi loai. Khoa dinh loai luong phan bang cac dac diem hinh thai d^n cac chi thupc 
hp Anacardiaceae d Viet Nam dupe xay dung dua tren h^ thdng dupe dk xuit tr6n. 
Ttr khoa: Cay phat sinh, ho Xoai, phan loai, rbcl, tmlAmF. 

1 . MO DAU 

Tr6n the giai hp Xoai (Anacardiaceae) co 

khoang 81 chi voi tren 800 loai, phan bo chu yeu b 

vung nhiet doi va can nhiet doi, nhung da dang hon 

la cac vung co dieu kien khi hau nong am, tren dat 

thap (S. K. Pell & al., 2011). Cac tac gia nghien ctru 

su dung phuong phap sinh hoc phan tir trong nghien 

cuu phan loai va hfe thong hoc hg Anacardiaceae 

(Wannan & Quinn, 1992; Chayamarit, 1997; Aguilar -

Ortigoza & Sosa, 2004; Wannan, 2006; Jessica Naiana 

Silva & al., 2015) dua tren cac viing gen rbd^, ITS, 

matK va tnA^ - tm¥, toH-psbA, matK... Cac tac gia 

da chi ra mdi quan h^ gan gui gitia cac don vi phan 

loai trong ho Anacardiaceae, cung nhu moi quan he 

giua Anacardiaceae va Burseraceae b mot sd khu 

VLTC va tren the gioi. 
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(7 Viet Nam, ho Xoai dupe ghi nhan c6 khoang 

tren 60 loai va duoi loai thuoc 22 chi (P. H. Ho 2000 

& N. T. Ban, 2003). Mac dii da co nhieu nghien cuu 

phan loai hp Xoai (Anacardiaceae) dua tren cac dac 

di^m hinh thai (Tardieu-Blot; 1962, P. H. Hp, 2000), 

nhung den nay chua ghi nhan nhieu cac nghien cuu 

phan loai hp Xoai dua tren cac bang chung sinh hpc 

phan tu. N. X. Quyen & cs., 2017 la nhom tac gia Ian 

dau tien 6- Viet Nam nghien cmi dac diem di truyen 

cua loai Son Dao (Melanorrhoea usitata Wall.) tren 

CO- SCT phan tich trinh tu gen tn^ va rbA.. Ket qua 

nghien cmi chi ra, M. usitata Wall, co quan he rat 

gan voi cac loai thupc chi Gluta b Viet Nam. Nghien 

cuu nay Idn dau Uen su dung trinh tu gen rbA., trhL-

tmY mpt sd loai lam ca so khoa hpc trong viec lua 

chpn he thong phan loai ho Xoai a Viet Nam. 

2. M l TUDNG VA PHUDNG PHAP I K H D I CUU 

2.1. D6i tugng nghifin cuu 

Doi tuong nghien cuu la cac loai thupc hg Xgai 

(Anacardiaceae) b Viet Nam. Vat lieu nghien ciiu la 

mhi cua cac loai dupe thu thap tren ca nuoc. Sd mau 

da dupe thu thap, phan tich trong nghien ciiu nay la 

25 mau. 
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BanK 1. Danh s i c h mSn n e h i t a cuu thu ft Vi$t Nam 

T6nlo4i 

Pistacia weinmannnifoiia 

Mangifera iaunra 

Mangitera ilava 

Rhus chinensis var. 
roxburghn 

Buchauama reticulata 

Buchanania arborescens 

Buchaaanla arborescens 

Buchanania arborescens 

Buchanania sianiensis 

Buchanania arborescens 

Buchanania arborescens 

Semecarpus anacardiopsis 

Semecarpus reticulata 

Semecarpus anacardiopsis 

Semecarpus anacardiopsis 

Semecarpus anacardiopsis 

Toxicodendron succedanea 

Toxicodendron succedanea 

Toxicodendron wallichn 

Toxicodendron succedanea 

Melanorrhoea usitata 

Allospondias lakonensis 

Melanorrhoea laccifera (gluta 

laccifera) 

Ten gpi 

Pit tat Van Nam 

Xoai cudng dai 

Xoai vang 

IVIuoi hoa t r ^ g 

IV16 ca 

Chay lon 

Chay lon 

Chay lon 

Chay xiem 

Chay lon 

Chay lon 

Sung dao 

Simg mang 

Sung dao 

Sung dao 

Sung dao 

Son Phii Tho 

Son Phii Tho 

Son wallich 

Son Phu Tho 

Son dao 

Giau gia xoan 

Sonti^n 

Noi thu 

Trung Khanh - Cao 

Bang 

Chi Linh - Hai Duong 

Chi Linh - Hai Duong 

VQG Chu Mom R a y -

KonTum 
VQG Chu Mom R a y -

Kon Tum 
Chi l i n h - H a i Duong 

Nam Dong. VQG 

Bach Ma 

VQG. Bach M a -
Thiia Thien-Hue 

VQG Bach Ma-Thi ra 

Thien - Hue 

VQG Bach Ma-Thi ra 

Thien - Hue 

VQG Bi Doup Niii Ba 
- Lam Dong 

VQG Bach Ma-Thi ra 
Thien - Hue 

VQG Bach Ma-Thira 
Thien - Hue 

VQG Bach Ma-Thi ra 
Thien-Hu^ 

VQG Chu Mom Ray-
Kon Tum 

VQG Bach Ma-Thi ra 
Thien - Hue 

VQG Bach Ma-Thi ra 
Thi^n - Hud 

VQG Bach Ma-Thi ra 
Thien - Hud 

Chi Dnh - Hjii Duong 

VQG Bach Ma-Thi ra 
Thidn - Hue 

Trimg Khanh - Cao 
Bang 

TH true Milk - Nghe 
An 

VQG Bach Ma-Thi ra 
Thien - Hue 

VQG Bach Ma-Th i r a 
Thidn - Hue 

Lang Co- Thira Thien 
•Hue 

K^ hi§u trdn Genebank 1 
Gen rAd^ 
KY202642 

KY202639 

KY202640 

KY202653 

KY202638 

KY202643 

KY202635 

KY202630 

KY202631 

KV202632 

KY202636 

KY202634 

KY202633 

KY202645 

KY202648 

KY202644 

KY202646 

KY720264 

KY202649 

KY202650 

KY202652 

KY202651 

MT364375 

KY202629 

KY202637 

Genftnl^OTiFL 
KY067417 

KY067414 

KY067415 

KY084914 

KY067413 

Ky067418 

Ky067408 

KY067404 

KY067406 

KY067407 

KY067410 

KY067411 

KY067408 

KY067420 

KV067423 

KY067419 

KY067421 

KY067422 

KY067424 

KY067425 

KY067427 

KY067426 

MT364376 

KY067404 

KY067412 
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Dong thai, trong qua trinh nghien ciiu co sa 

dung va ke thira kft qua 26 trinh to gen rbd, va 28 

trinh tir gen trriLtmY cua cac loai thuoc ho Xoai 

(Anacardiaceae) da duoc cong bo tren Genbank. 

2.2. Phirong phip nghi6n ciiu 

2.2.1. Tach chiet ADN tong sd 

Cac mJu phan tich sinh hoc phan tii thuoc ho 

Xoai (Anacardiaceae) duoc bao quan trong sihcagel 

cho den khi thirc hien cac nghien ciiu phan tii. 

Phuong phap tach chiet ADN tong sd theo quy trinh 

Bang 2. Bang trinh tii 2 cgp m6i dimg trong khuech dai v i dpc trinh tii gen 

Ciia Doyle va Doyle (1987) co cai tien theo phong thi 

nghi6m. 

2.2.2. ThietkSmoi ddC trinh hr 

Trinh hi cac cap moi sir dijng duoc thiet k^ diia 

tren viing bao thu nim o hai dau cua viing gen 

nghien ciiu. Doan gen rbd. v i gen trnL-tmF lan luot 

CO dp dai khoang 600 bp va 1000 bp. Trinh tir 2 cap 

moi dac hi6u duoc diing de khuech dai gen duoc the 

hien a bang 2. 

TT 

1 

2 

Viing gen 

rbcL 

b-nL-tmF 

Trinh to m6i 

F: 3'-TCTAGCACACGAAAGTCGAAGT- 5' 

R:5'-CTrCGGCACAAAATACGAAACGATCTCTCCA-3' 

F: 3'-CGA AATCGG TAG ACG CTACG -5' 

R:5-'ATT TGA AAC TGG TGA CACGAG-3' 

Do dai (bp) 

600 

1000 

2.2.3. PCR khuech dai gen vi dien di tien gel 

agarose 

Nhan ban vung gen rbdj, tmL-trnF dai khoang 

tir 600 bp d^n 1000 bp bang ky thuat PCR voi cap moi 

dac hieu thi^t ke trfen co so trinh tu rbcL,tinL-tmF 

cua cac loai trong hp Xoai (Anacardiaceae) tren 

Genbank. Phan ung nhan gen duoc thuc hifin trong 

th^ tich la 25 pi voi cac thanh phan g6m co: Master 

Mix Dream Taq Green 2X: 12,5pl; MgCl225mM: 0,5 

nl; Taq polymerase 5u/ml: 0,5 pi; 10 ng/pl ADN 

mlu: 2pl; Primer (lOpmol m6i m6i xuoi hoac ngupc): 

l,25vil; H2O khu ion: 7pi. Chu trinh nhiet cua m6i 

phan ung PCR: QŜ C 3 phtit, sau do la 35 chu ky lap 

lai: 95°C 30 giay; 54''C 1 phut; 72"C 1 phut; cuoi ciing 

la 72'̂ C 10 phiit di ket thiic phan ting va giii mdu b 

A^C. Phan ung dupe thuc hien tren may PCR system 

9700. ADN tong so sau khi dupe tach va cac san 

pham PCR thu dupe dupe dien di kiem tra tren gel 

agarose 1%. 

2.2.4. Dpc tiinh tiigen 

San pham PCR sau khi tinh sach duoc su dung 

lam khuon cho phan ung giai trinh tu true tiep voi 

cac moi rbds, ti-nh-tinF, su dung Bigdye terminator 

cycler va dpc ket qua tren he thong ABI 3100 Avant 

Genetic Analyzer. Hinh anh cac dinh (peak) cua 

trinh tu ADN cac mlu nghien ciiu dupe phan tich va 

ghep ndi bSng phan mem ChromasPro, so sanh 

bang phan mem MEGA7. 

2.2.5. Xiy dimg ciy phat sinh chung loai 

Cay phat sinh chung loai dupe xay dung dua txtn 

phuong phap Neighbor - Joining (NJ). Ki^m tra va 

ghep noi cac doan gen va so sanh su khac nhau ve vi 

tri cac nucleotide duoe thuc hien boi phan mem 

ChromasPro (Technelysium Pty Ltd). Thanh phan 

base (%) viing gen rbd., trnL-tmF cua cac loai, su 

khac nhau giua cac cap loai tren ca so phan tich theo 

mo hinh Kimura 2 tham so va so do hinh cay phat 

sinh chung loai theo hai phuong phap Neighbor -

Joining (NJ) va Maximum Likehood (ML) dupe tien 

hanh tren phan mem MEGA7 va Paup voi gia tri 

Bootstrap la 1.000. 

3. KET QUA NGHIEN CUU 

3.1. K^t qua giai ma trinh ttr c ^ vung gen 

Vimg gen rbd. gom khoang 600 cap nucleotide; 

tinL-tmF gom khoang 1000 cap nucleotide. 
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Bine 3. Trinh hi nucleotide d a cic m5u hp Anacardiaceae mii rbd. 

Hfi21ii3i 1_ 

(10[S27«1-1. 
(HXS2ni7. l . 
(H97e i2S- l . 
, j n 3 s i s 2 . i , 

•ABS2S32M. 

(10228853.1. 

(!n2ai653,i . 
Hoiusns.i. 
(HY202S33 1. 
(KlJOJfSS 1. 

#[«20!£iS.l 
(KROjejf.! . 
(KV20!6n.I 
tAB3:5C99.1 

tKfS£19£S.l 
t1QlS9»S2.1. 

IGI e n ATI AI 

A . . I . . T-

A ! . ! • • : • 

CIC CTG i C I 

lAI i . .A. 
. . . . CA. 

i : ; : 

\i 

4IA T A : CCA AAG ATA 

!G . A 
.G - . A 
.G . . A 
. . ,SA . . .GA . . . 

'.. ! ,A . . . ' A . . . 
.G . . A 
.G . . A 
.G A 

.G C A 

•• • ? 

'. .ii 

'.'.'. Z '.'.'.'.'.'..'.. 

: ; ; ; : ; ; • : • : ' : 

. . E C A 

-TG ATA TCI TGI 

. . C 

CAG CAI TCC G] 

.i'. '..'. '.'.'. 
" ••» • '-r. .1. 

• ' . Jt, 

• • ^ ' ' • ' • ' • • • • • • • i 

-:;»::::::::::!: 

• ' -A '.'.'. '.'.'. ••• ' i " • f 

• " * : ; . : : » : 

: : : ^ : : : : : • • • • ' • • ^ 

- • - * . . . .G. ,'.'. '.,', ' j 

. . . A " "{• 

• --A i; X 
••l i.x 

• " A t . ,A 
• - A I . .J 

• i i-.lt: 
• - - ^ I . .». 

: : 5 : • : : : : : : : : ; • : ; : 

• • • * I . .*; 
• - A I . .6. 

• --A T .L 
- - A I , .1. 
• --A », 

• A J . 

Bang 4.Trinh tu nucleotide cila c ^ mhi hp Anacardiaceae mdi trniL - ihzF 

IWS4(Sts f 
::;;:;;:::?! 5 

NONG NGHIEP VA PHAT TRIEN N O M G THON - KV 2 - THANG 7 

http://i-.lt


KHOA HOG CdNG NGHE 

3.2. Cay phAt sinh chung logi 

Tir ket qua giai ma trinh tu cac vimg gen rbd. va 
trnL - trnF, so do cay phat sinh chung loai hp Xoai 
Anacardiaceae) b Viet Nam dupe xay dung (Hinh 1-
2). So sanh cay phat sinh chung loai da dupe xay 
dung vol he thdng phan loai da dupe lua chpn (theo 
Mega 7.0), cay h6 thong phat sinh chung loai va he 
thong phan loai la phii hpp. Vi tri cac don vi phan loai 
the hien trong cay tien hoa la hoan toan phii hpp voi 
he th6ng phan loai cua cac don vi phan loai do. 

Cay phat sinh chung loai the hien ro cac don vi 
phan loai thupc cac chi hp Xoai (Anacardiaceae) tien 
hoa theo mot nhanh tien hoa n6ng, khong cimg 
nhanh tien hoa. So do cay phat sinh chung loai chia 
thanh 4 nhanh g6m 4 tong khac nhau cua ho Xoai: 
Nhanh 1 CTong 1) bao gom cac chi Mangifera, 
Melanorrhoea, Anacardium, Buchanania va Bouea 
CO quan he gan gfli vm nhau; Nhanh 2 CTong 2) 
Allospondias, Spondias, Choerospondias, 

Dracontomelon va Pegia, Lanea, va Pleiogynium co 
5uan he gan gui voi nhau; Nhanh 3 (Tong 3) gom 
:ac chi Rhus, Toxicodendron, Schinus va Pistacia co 
juan he gan gui voi nhau; Nhanh 4 (Tdng 4) gom 

• .;ac chi Semecarpus va Drimycarpus cimg thupc mpt 
' ihanh va co quan he gan gui voi nhau. Nhu vay, 

)u6e dau ung dung sinh hpc phan tii trong nghien 
:uu phan loai hp Xoai (Anacardiaceae) b Viet Nam 
:ho ket qua trimg khop voi he thdng phan loai hp 
Anacardiaceae ciia cac tac gia Engler (1892, 1896, 
903), Menchior (1964), Heywood (1996). 

Nhanh thii nhat the hien, tat ca cac loai thupc chi 
Mangifera co chung mot nhanh tien hoa va co mdi 
,uan he gan giii voi cac don vi phan loai thupc cac chi 
Melanorrhoea, Anacardium, Buchanania va Bouea. 
:ac loai Mangifera foetida, M. reba, M. flava va M. 
mnra co mdi quan he gan gui va cimg nhanh tien 
6a vcri nhau. Loai Melanorrhoea laccifera co mdi 
uan he gan gui hon vm loai M. usitata. Cac loai 
luchanania arborescens, B. reticulata, B. siamensis 
3 quan he gdn gui vm nhau. Nhanh phu thupc ehi 
'uchanania cho thay, cac m^u khac cua cung mot 
lai hinh thai la B. reticulata co su khac nhau ve di 
uy6n khi chiing khac nhau ve vimg phan bd. 

Nhanh thu hai the hi§n, cac chi Allospondias, 
dracontomelon, Spondia, lannea va Choerospondias 
am cimg mot nhanh va c6 quan he gan gui voi nhau. 
hi Dracontomelon nam giira hai chi Allospondias va 
pondias, cac loai chi Dracontomelon eo mdi quan he 

gan gui voi chi Allospondias. Nhanh phu thupc chi 
Dracontomelon eho thay, cac mhx khac cua eimg 
mpt loai hinh thai la Dracontomelon co su khae nhau 
vi di huyen khi chiing khac nhau vi viing phan bd. 

Nhanh thii ba cho thay, chi Rhus va ehi 
Toxicodendron ed mdi quan he gan giii nhau, chi 
Pistacia gan hai ehi fren. Trong nhanh nay, cac don 
vi phan loai thupe chi Rhus co mdi quan he gan gui 
nhau. Chi Schmus nim giiia hai chi Rhus va 
Toxicodendron, cac loai chi Rhus co mdi quan he gan 
gui vol chi Schinus. Nhanh phu thupc chi 
Toxicodendroncho thay, cac mlu khae cua cimg mot 
loai hinh thai la Toxicodendron succedaneum cb su 
khac nhau v^ di tmyen khi chiing khac nhau ve vimg 
phan bd. 

Nhanh thu tu the hien, cac don vi phan loai thupe 
chi Semecarpus co ciing nhanh ti^n hoa va eo mdi 
quan he gdn gui voi cac don vi phan loai thupc chi 
Drimycarpus. Dieu nay phii hpp vol nhiing he thdng 
dua tren bang chiing ve hinh thai. Dac biet, cSy phat 
sinh cung cho thay, cac mlu nghien cihi cua cimg 
mpt loai hinh thai nhu Semecarpus anacardiopsis the 
hi&n su khac nhau ve mat di truydn khi chiing khac 
nhau ve vimg phan bd. 

3.3. Ura chpn h^ thdng phin loai hp XoM 
(Anacardiaceae) oVi^tNam 

Tir cac ket qua tren, nhom nghien cuu de xuat 
he thdng phan loai hp Xoai (Anacardiaceae) o Viet 
Nam dua tren he thdng eiia Engler (1892, 1896, 
1903), Menchior (1964) va Heywood (1996) nhu sau: 

Tong 1. Anacardieae (bau gdm 1-5 la noan rdi) 
gdm 7 chi: 1. Melanorrhoea (2 loai, 1 thii), 2. 
Buchanania (5 loai), 3. Anacardium (1 loai), 4. Gluta 
(6 loai), 5. Bouea (2 loai, 2 thii), 6. Swintonia (4 loai), 
7. Mangifera (12 loai, 2 thir). 

Tong 2. Spondieae (bau gdm 4-5 la noan hop 
nhau thanh bau tren, cd 4-5 6) gom 7 chi: 8. Pegla (1 
loai), 9. lannea (1 loai), 10. Dracontomelon (5 loai), 
11. Choerospondias (1 loai), 12. Pleiogynium (1 loai), 
13. Spondias (2 loai), 14. Allospondias (1 loai). 

Tdng 3. Rhoideae (bau gdm 1-3 la noan hpp 
nhau thanh bdu tren, 1 d) gdm 5 chi: 15. Pentaspadon 
(2 loai), 16. Schinus (1 loai), 17. Rhus (1 loai, 1 thir), 
18. Toxicodendron (3 loai), 19. Pistacia (2 loai). 

Tdng 4. Semecarpeae (bau gom 1-3 la noan hpp 
nhau thanh bau giiia hoac bdu duoi, 1 6) gom eac 3 
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Bing 3. Trinh tu nucleotide ciia c ^ mlu hp Anacardiaceae moi rbd. 
• Sri202«S. 

•i«2024ai 

iKViOiesD 

tia^j-riii 
IKXS3TH7 

tjr'391S2 

IAB9254'74 

AilcspcHaias lakciKia 

._:>::?: : jf- r.3; a=_i>. 1: 8 

I SponiUiu dulcia 

l_Hangl :era_duperreana 

•lft;^;fj5 

Hn2aiti9.!_i( 

l__Schltma_terebinchl f ol: 

. . ..'. '.'.'. '.'.'. '.'.'. '.'.'. ".'. V.Z CA '.'.'. '.'.'. '.'.'. .'.'. '.'. ~ • • • • ' ' • • ••• i J 

• ' ! , ' \\\ ..'. ..'. • ' ! ! " " £ • ; " " \.\ "'. [.'. ,.'. ..'. '.'.'. '.','. "'. ... IcA '.'. T A 

.'.'. t... '.'.'. ... ... '.'.'. '.'.'. '.'.'. .A '. '.'. ... ... " .A T. .A 

.'.'. '.'.\ W. W'. W". .\\ y. \\s 1 . ' '.".'." . A .. ..'..'. '.r. '.k 

..'. .'. A. . .G -A A I . .A 
G CA A A 
5 : A A A 

Bang 4.Trmh bf nucleotide cua c ^ mlu hp Anacardiaceae mdi tnnL - trnF 
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3.2. cay phdt sinh ch^ng logi 

Tu k^t qua giai ma trinh tu cac vimg gen rbd. va 
tinh - trnF, so dd cay phat sinh chung loai ho Xoai 
Anacardiaceae) o' Viet Nam dupe xay dung (Hinh 1-
2). So sanh cay phat sinh ehung loai da dupe xay 
dung vdi he thdng phan loai da dupe lua chpn (theo 
Mega 7.0), cay he thdng phat sinh chung loai va he 
thdng phan loai la phii hop. Vi tri eac don vi phan loai 
th^ hien trong cay tien hda la hoan toan phu hpp voi 
hd thdng phan loai cua cac don vi phan loai dd. 

Cay phat sinh chung loai the hiftn ro cac don vi 
phan loai thudc cac chi hp Xoai (Anacardiaceae) hen 
hoa theo mot nhanh tien hoa rieng, khong cimg 
nhanh tien hoa. So dd cay phat sinh chung loai chia 
thanh 4 nhanh gdm 4 tdng khac nhau cua hp Xoai: 
Nhanh 1 (Tong 1) bao gdm cac chi Mangifera, 
Melanorrhoea, Anacardium, Buchanania va Bouea 
CO quan he gan giii voi nhau; Nhanh 2 (T6ng 2) 
Allospondias, Spondias, Choerospondias, 

Dracontomelon va Pegia, lanea, va Pleiogynium cd 
quan he gan gui vdi nhau; Nhanh 3 (Tong 3) gdm 
cae chi Rhus, Toxicodendron, Schinus va Pistacia cd 
quan hd gan gui vm nhau; Nhanh 4 CTdng 4) gdm 
cae chi Semecarpus va Drimycarpus ciing thudc mot 
nhanh va co quan hfe gan giii vol nhau. Nhu vay, 
bude dau ling dung sinh hpc phan tii trong nghien 
ciiu phan loai ho Xoai (Anacardiaceae) 6 Viet Nam 
cho ket qua tning khdp voi he thdng phan loai hp 
Anacardiaceae cua cac tac gia Engler (1892, 1896, 
1903), Menchior (1964), Heywood (1996). 

Nhanh thii nhat the hien, tat ca cac loai thupc chi 
Mangifera cd chung mdt nhanh tidn hoa va co mdi 
quan he gin gui vdi cac don vi phan loai thudc cac chi 
Melanorrhoea, Anacai'dlum, Buchanania va Bouea. 
Cac loai Mangifera foetida, M. reba, M. flava va M. 
laurira cd mdi quan he gan gui va ciing nhanh tien 
hda vdi nhau. Loai Melanorrhoea laccifera cd mdi 
quan he gin giii hon vdi loai M. usitata. Cac loai 
Buchanania arborescens, B. reticulata, B. siamensis 
cd quan he gan gui vdi nhau. Nhanh phu thudc chi 
Buchanania cho thay, cac mlu khac ciia cimg mpt 
loai hinh thai la B. reticulata cd su khae nhau ve di 
truydn khi chiing khac nhau ve vimg phan bd. 

Nhanh thii hai the hien, cac chi Allospondias, 
Dracontomelon, Spondia, Lannea va Choerospondias 
n4m cimg mdt nhanh va cd quan hd gin gui vol nhau. 
Chi Dracontomelon nlm giiia hai chi Allospondias va 
Spondias, eac loai chi Dracontomelon co mdi quan he 

gan gui vdi chi Allospondias. Nhanh phu thudc chi 
Dracontomelon eho thly, cac mlu khac cua ciing 
mpt loai hinh thai la Dracontomelon co su khac nhau 
ve di truyen khi chimg khac nhau v^ viing phan bd. 

Nhanh thii ba cho thay, ehi Rhus va chi 
Toxicodendron cd mdi quan he gan gui nhau, chi 
Pistacia gan hai chi tr^n. Trong nhanh nay, cac don 
vi phan loai thude chi Rhus cd mdi quan he gan giii 
nhau. Chi Schinus nlm giua hai chi Rhus va 
Toxicodendron, cac loai chi Rhus co mdi quan he gan 
gui vdi chi Schinus. Nhanh phu thuSc chi 
Toxicodendroncho thay, cac mlu khac cua cimg mot 
loai hinh thai la Toxicodendron succedaneum cd su 
khac nhau ve di truyen khi chiing khac nhau vd vimg 
phan bd. 

Nhanh thii tu the hidn, cac don vi phan loai thudc 
chi Semecarpus cd ciing nhanh tien hda va cd mdi 
quan he gin giii vdi cac don vi phan loai thupc chi 
Drimycarpus. Dieu nay phii hpp vdi nhung he thdng 
dua tr&n bang chung ve hinh thai. Dac bi^t, ciy phat 
sinh cQng cho thay, cac mlu nghien cuu cua ciing 
mpt loai hinh thai nhu Semecarpus anacardiopsis the 
hien su khac nhau ve mat di truyen khi chiing khac 
nhau ve viing phan bd. 

3.3. Lira chpn h$ thdng phan logi hp XoAi 
(Anacardiaceae) oVi^tNam 

Tir eac ket qua tren, nhdm nghien ciiu de xuat 
he thdng phan loai hp Xoai (Anacardiaceae) d Viet 
Nam dua tren he thdng eua Engler (1892, 1896, 
1903), Menchior (1964) va Heywood (1996) nhu sau: 

Tong 1. Anacardieae (bau gdm 1-5 la noan rdi) 
gdm 7 chi: 1. Melanorrhoea (2 loai, 1 thii), 2. 
Buchanania (5 loai), 3. Anacardium (1 loai), 4. Gluta 
(6 loai), 5. Bouea (2 loai, 2 thii), 6. Swintonia (4 loai), 
7. Mangifera (12 loai, 2 thii). 

Tong 2. Spondieae (blu gdm 4-5 la noan hpp 
nhau thanh blu tren, cd 4-5 d) gdm 7 chi: 8. Pegia (1 
loai), 9. Lannea (1 loai), 10. Dracontomelon (5 loai), 
11, Choerospondias (1 loaO, 12. Pleiogynium (1 loai), 
13. Spondias (2 loai), 14. Allospondias (1 loaO. 

Tong 3. Rhoideae (bau gdm 1-3 la noan hpp 
nhau thanh bau tren, 1 6) gdm 5 chi: 15. Pentaspadon 
(2 loai), 16. Schmus (1 loai), 17. Rhus (1 loai, 1 thu), 
18. Toxicodendron (3 loai). 19. Pistacia (2 loai). 

Tdng 4. Semecarpeae (bau gdm 1-3 la noan hpp 
nhau thanh bau giira hoac ban dudi, 1 6) gdm cac 3 
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chi: 20. Semecarpus (11 loai), 21. Drimycarpus (1 DLratrenhethdngphanloaidadupcddxuat.su 

loai), 22. Holigama (1 loai). dung cac dac didm hinh thai, khda dinh loai den cac 

3.4. xay dung khda dinh lo^ d^n cdc chi thuOc ^*" ^^^'^ ^^ ^^^ (Anacardiaceae) d Viet Nam dupe 

hp Xoli (Annacardiaceae) a Vi$t Nam '^y "^vns-

Khda djnh loai d^n cac chi thudc hp Xoli (Anacardiaceae) bVi^t Nam 

l A Blu gdm cac la noan rdi, ddi khi chi 1 la noan phat trien I. Anacardieae 

2A. Nhi gap nhieu lln sd canh hoa (3035 nhi), xep thanh nhidu vdng 1. Melanorrhoea 

2B. Nhi bang ho§e gap 2 lln sd canh hoa, xdp thanh 1-2 vdng. 

3A Nhi gap ddi sd canh hoa (8-10 nhi), xdp thanh 2 vong 

4A. Hoa luong tinh, cac nhi ddu nhau, khong cd nhi lep; cd trien mat dinh quanh bau; de qua khong ddng 
trudng l.Buchanama 

4B. Hoa don tinh hoac luong tinh; hoa cai hoac hoa luong tinh cd nhi lep, chi cd 1 nhi hiiu thu; khong cd tridn 

mat; de qua nac, ddng trudng bao lay mpt phan qua "i. Anacardium 

3B. Nhi bang sd canh hoa (4-5 nhi), xep thanh 1 vdng 

5A Hoa luong tinh, khdng cd nhi lep 

6A. La mpc each; hoa khong cd trien mat 4. Gluta 

6B. La mpc ddiho$c mpc vdng; hoa cd tnen mat bao quanh blu 5. Bouea 

5B. Hoa don tinh hoac luong tinh; hoa cai hoac hoa lirong tinh cd nhi lep 

7A Hoa cd trien mat phia ngoai nhi; canh hoa ddng trudng vdi qua tao thanh canh; vd qua trong khong ed 
long Cling 6. Swintonia 

7B. Hoa cd trien mat bao quanh bau; canh hoa khong ddng trudng vdi qua; vd qua trong cd long ciing 7. 

Mangifera 

IB. Blu gdm cac la noan hpp. 

8A. Blu gdm 4-5 la noan hop, 4-5 6 II. Spondieae 

9A. Cay than leo 8. Pegia 

9B. Cay than gd 

lOA, Bao hoa mlu 4 9. lannea 

lOB. Bao hoa mlu 5 

l l A Bao hoa xep lop 

12A Hoa luong tinh 10. Dracontomelon 

12B. Hoa don tinh (hoa don tinh ciing gdc hoac khac gdc) 

13A Hoa cai don dpc b nach la hoac thanh cum 2-3 hoa; hoa dirc tap hpp thanh chiiy 

11. 

Choerospondias 

13B. Ca hoa due va hoa cai tap hpp thanh chiiy 12. Pleiogynium 

IIB. Bao hoa xep van 

14A. Vd qua frong cd long cung, nhu soi xo ciing; gan ben hpp nhau thanh dudng gan 6 sat mep la.... 13. 

Spondias 

14B. Vo qua frong khdng cimg; gan ben khdng hpp thanh dudng gan d- sat mep la 14. Allospondias 

8B. Ban gdm 1-3 la noan hpp, chi cd 1 6. 
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15A Bau fren. Qua khdng cd de qua ddng trudng. La kep Idng chun Ill- Rhoideae 

16A. Bao hoa gdm 1 vong dai va 1 vdng trang 

17A Nhi gap hai lan sd canh hoa (8-10 nhi), xdp thanh 2 vdng 

18A. Hoa luong tinh; qua hach hinh tning thuon, nhpn hai diu 15. Pentaspadon. 

18B. Hoa don tinh; qua hach hinh cau IG.Schinus 

17B. Nhi bang so canh hoa (4-5 nhj), xep thanh 1 vdng. 

19A Cum hoa d dinh canh; vd qua ngoai cd long to min va Idng tuydn 17. Rhus 

19B. Cum hoa b nach la; vd qua ngoai nhin 18. Toxicodendron 

16B. Bao hoa ti6u giam hoan toan hoac cdn lai mdt vdng dai 19. Pistacia 

15B. Bau giiia hoac bau dudi. Qua thudng cd de qua ddng trudng. La don IV. Semecarpeae 

20A. Blu giira; qua cd dd ddng frudng, nac, bao quanh mot phan hoSc toan bd qua 

20. Semecarpus 

20B. Blu dudi; qua khong cd de ddng trudng 

21A. Hoa tap tinh; bao hoa xep lap; vdi nhuy 1 21. Drimycaipus 

21B. Hoa don tinh; bao hoa xep van; vdi nhuy 3 (dhoacaO 22. Hohgama 
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APPUCATION OFrM,AND (mL- ftnF SEQUENCING TO STUDY CLASSmCATION OF 
CASHEW FAMILY (ANACASDIACEAE) IN VIETNAM 

Nguyen Xuan Quyen, Tran Thi Phuong Anh, Nguyen The Cuong 
Summary 

In the flora of Vietnam. Cashew family (Anacardiaceae) has been recorded 66 species and subspecies, they 
distribute in all of areas. Although many studies to classify Anacardiaceae based on the morphological 
characteristics have been done. So far. there has been very few the reseacb on ciassificaton of 
Anacardiaceae in Vietnam based on molecular biology evidence. In this study, the rbcL and &77L - tm? (600 
bp and 1000 bp) of 25 samples belonging Anacardiaceae m Vietnam were sequenced. Based on the 
Neighbor - Joining (NJ) method, a pbylogeny of Anacardiaceae m Vietnam was built by MEGA7 Paup 
software, with bootstrap value of 1000. The system of Anacardiaceae in Vietaam mcluding 4 tributes. 22 
genera. 66 species and subspecies was built based on the pbylogeny of Anacardiaceae in Vieuiam. Based on 
the system and morphological characteristics, the dichotomous key to genera of Anacardiaceae in Vietnam 
was built. 
Keywords: Pbylogeny, Cashew family, classWcation, rbcL, tmL-trnF. 
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Hmh 1. So d6 cay phdt sinh chung log! hp Anacardiaceae tr6n ca s* gen rbd. theo phuong phdp Maximum 
likelihood. 

Kpoasdaa 

Hinh 2. So d6 cay phdt sinh chiing loai hp Anacardiaceae trfin co sagen trdL-tn^ 
theo phuong phdp Maximum Likelihood 
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