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NGHIEN CU'U MOI QUAN HE GAN GUI CO THE CUA MOT SO CHI
THUQC HQ CAM (RUTACEAE) G VIET NAM

BUI THU HA, NGUYEN THI HONG LIEN
Trieong Pai hoc Su pham Hd Noi

TRAN THE BACH

Vién Sinh thdi va Tai nguyén sinh v,

Vién Han ldm Khoa hoc va Cong nghé Viét Nam

Pé xay dung dugc mét h¢ théng phat sinh chung logi c6 sire thuyét phuc cao, phéi ¢6 nhidu
dAn lidu dya trén cac két qud nghlen clu bing céc phuong phap khac nhau nhir: phuong phép
hinh théi so sanh, phwong phip cd sinh hoc, phrong phép dia 1y hoc,... ddc biét 13 phuong phap
phiéin loai bing dic diém phan tir ADN va tmg dung cac chwong trinh may tinh.

Trong bai bao nay, ching t6i sir dung cic chlwng trinh may tinh vm dit liéu 13 cac dic diém
hinh thai va céc thong tin phdn tir da dugc cong bb dé nghién ciru mbi quan hé gan gfii c6 thé
clia mdt sb chi thude ho Cam (Rutaceae) & Vigt Nam.

1. PHUONG PHAP NGHIEN CUU

- Chon | dai dién 1am nhom ngoai (OutGroup) trong x&y dung ciy phat sinh ching loai.

- Théng tin v& trinh ty ADN céc loai ciia céc chi ho Cam c6 & Viét Nam duge 1y trén ngan
hang gen.

- Déi chiéu trinh tw ADN bing chuong trinh méy tinh ClustalX 1.83.

- Ung dung chuong trinh may tinh Paup 4.0 (hogt dong trén may Mac-GS), MrBayes,
TreeView va Mega dé x4y dung so d6 mbi quan h¢ gan giii c6 thé ciia mot sb chi ciia ho Cam
(Rutaceae) & Vigt Nam, véi dit lidu 12 céc dac diém hinh thai va théng tin trinh ty ADN d3 dugc
cong bd.

IL KET QUA NGHIEN CUU
1. Xdc dinh nhém Outgroup

Dé xdy dung xéy dyng cy phat sinh chung logi, cin  x8c dinh mdt nhom ngoai “Outgroup”,
thurdmg 14 nhém nguyén thay hon nhung c6 quan hé ghn giii véi nhém nghién cu. Qua qui
trinh tham khao cac t3i liéu chuyén sau v& ho Rutaceae trén thé gioi va & Viét Nam, ching to1
&4 lya chon ho Simaroubaceae 12 nhém outgroup.

2. Xay dyng xdy dung ciy phat sinh chiing loai ciia mt s§ chi thugc ho Cam (Rutaceae
Juss.) & Viét Nam

Bang 1
Céc l0di ho Cam va m s6 trén ngin hang trinh ty ADN

Mii s§ trén M s6 trén
Tén khoa hoc ngén hang Tén khoa hgc ngin hang
gen gen
Acronychia peduncul DQ225890 Cl lansi DQ225873
Aegle marmelos AY115615 Micr ] i AF025520
Atalantia buxifolia AF434801 Murraya paniculata AY115632
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Atalanti phyll AY115616 Phellodendron amurense AY321681
Brucera javanica GUS93011 Poncirus trifoliata AY115636
Citrus aurantiifolia AY115617 Ruta graveolens AF025524
Citrus aurantium AY321661 Skimmi, DQ225882
Citrus hystrix AY115622 Tetradium daniellii DQ225904
Citrus limon AY115627 Tetradium trich DQ225901
Citrus i AY115619 Toddalia asiati DQ225923
Citrus medica EU178120 Triphasia trifolia AY059643
Citrus paradise AY115633 Zanthoxylum armatum DQ225920
Citrus rettculate AY115634 Zanthoxylum nitidum DQ225915
Citrus si AF434810

Vi tri céc nhom taxon dya theo hé théng ciia Takhtajan (1997). Sir dung chuong trinh may
tinh Paup, Bayes (trinh bay Két qué bing chuong trinh TrecView va Mega 5) va thong tin trinh
tr ADN thugc gen tmL-tmF. Nhom ngodi “OutGroup” dugc chon I3 Siu ddu (Brucera
javanica), thugc ho Thanh thit (Simaroubaceae).

2.1. Phuong phdp Parsimony

Két qua sit dung théng tin trinh ty tmL-trnF khi va phuong phap Parsimony dé xiy dung
xay dumg cdy phat sinh chiing loai ctia cdc chi trong ho Cam duge thé hién & cdc hinh 1:

Ly

Hink 1: Méi quan hé gn giii ciia mét s6 loai thuge ho Cam (Rutaceae) dira trén trinh tir
théng tin trnL-trnF vi phwong phip Parsimony
- Nhém nguyén thiy: chi Xuyén tidu (Zanthoxylum) ndm trong phan ho Ciru ly huong
{Rutoideae).
- Chi Xuyén tiéu (Zanthoxylum) va chi Xit xa (Toddalia) 1am thanh m6t nhém ¢6 quan hé

ghin giii, dugc thé hién qua cac dic diém hinh thai déu c6 & hai chi: cay thudng trudm, o6 gai, 14
moc cach.
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- Chi Hoéng ba (Phellodendron) va chi Déu du (Tetradium) lam thanh mot nhom ¢6 quan
hé gan gili, thé hién qua cic dic diém hinh thai d8u cé & c hai chi: thuomg 13 ciy gB, 14 kép,
moc dbi.

- Hinh 1 ciing chi ra 2 phin ho dugc cong nhin trong céc hé thung hién nay 14 phén ho Ciru
ly hwong (Rutoideae) va phan ho Xit xa (T oddalwldeae) c6 mdi quan hé gan giii véi nhau,
nhung khong t4ch bigt 5 thanh 2 nhém twong img véi 2 phan ho. Py la goi ¥ cho cic nghién
ciru tiép theo dé xem xét gioi han va vi tri ciia 2 phan ho niy trong ho Rutaceae.

- Gi6i han cac chi cia phan ho Cam (durantioideae) cho thiy sw gibng nhau trong céc hé
théng nghién ciru v& ho Cam (Rutaceae) cia Engler (1896), W. T. Swingle & P. C. Reece
(1967), Heywood (1993), Takhtajan (1997, 2009) cac chi AIaIantw Citrus, Aegle, Triphasia,
Poncirus, Murraya, Micromelum, Clausena c6 méi quan hé gan gili vi nhau va nam trong phén
ho Aurantioideae. Tuy nhién viéc phan chia Aurantioideae thanh cic téng va phéan tong & diy
Kkhéng thé hién 16 rang,

2.2, Phuong phdp khodng cdich (NJ)

Két qua sit dung trinh tur thdng tin tral-tmF khi émg dung phuong khoang cch dé xdy dung
xdy dymg cdy phat sinh ching loai ctia cc chi trong ho Cam (Rutaceae) ¢6 phin bé & Viét Nam
dugc thé hién qua hinh 2:

]
A gomnios. JATODENE
m IRUTOCEAE # TOLDALODEAE N \\ [ j{ ' Ve
4
e O 7
~— -
[ RSWTODEAE //;’ \\\\
Miaivmapa ////1! \\\\
i ‘\\

Hink 2: Mbi quan h¢ ghn g giita mjt s6 loai ho Cam (Rutaceae) dira trén trinh ty
théng tin trnL-trnF v phuong phap khodng cdch

- Nhém nguyén thity: chi Ciru ly hwong (Ruta) nim trong phan ho Rutoideae.

- Chi Xuyén tiéu (Zanthoxylum) va chi Xit xa (Toddalia) 1am thanh mét nhém c6 quan hé
ghn g, thé hién qua cac dic diém hinh thii déu c6 & hai chi: cdy thuomg trudm, co gai, 14 moc cach.

- Chi Hoang ba (Phellodendran) va chi Diu diu (Tetradmm) 1am thanh mét nhom c6 quan
hé g:;n giii, the hién qua cac dic didm hinh thai ddu c6 & c4 hai chi: thuomg 14 cdy g8, 14 kép,
moc 01,
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- 2 phén ho dugc cong nhin trong céc hé théng phan loai hién nay 18 Rutoideae va
Toddalioideae ¢6 méi quan hé gin gili v6i nhau, nhung khéng téch biét bang sy ngit quing rd
thanh 2 nhém trong émg v6i 2 phan ho. K&t qua nay cung glong véi két qua khi img dung
phuong phép Parsunony dé trinh bay & trén. Gidi han céc chi clia phan ho Aurantioideae 13
gidng véi cac hé théng phan loai ho Cam cia Engler (1896), W. T. Swingle & P. C. Reece
(1967), Heywood (1993), Takhtajan (1997, 2009) Cac chi Atalantia, Citrus, Aegle Triphasia,
Poncirus, Murraya, Micromelum, Clausena c6 méi quan hé gin gdii v6i nhau v nam trong phan
ho Aurantioideae. Trong 46 c6 thé thiy chi Atalantia c6 thé c6 mébi quan hé gan gii véi
Clausena hofic Micromelum (d4y 1 2 chi duge xép trong tong Clauseneae), diéu nay lai phu
hop véi hé théng Takhiajan (2009), tc gia chuyén chi Atalantia vio tong Cl

2.3. Phwong phdp sic dung chwong trinh mdy tinh MrBayes

Ket qué sir dung trinh ty thong tin tmL-trnF khi img dung chuong trinh MrBayes dé x4c dinh
mbi quan hé gén giii c6 thé chia cac chi trong ho Cam & Viét Nam dugc thé hién & hinh 3:

Hinh 3: M6i quan h¢ gin giii giita mdt 56 loai hg Cam (Rutaceae ) dira trén trinh ty
théng tin trnL-trnF va chwong trinh MrBayes

- Nhém nguyén thity nim trong phéan ho Toddalivideae.

- Chi Xuyén tiéu (Zanthoxylum) va chi Xit xa (Toddalia) 1am thanh mét nhém cé quan hé
gan giii, thé hién qua cac diic diém hinh thai d8u c6 & hai chi: cly thudng trudmn, cb gai, 14 moc cach.

- Chi Hoé,ng ba (Phellodendron) va chi Déu diu (Tetradzum) lam thanh mét nhém ¢6 quan
hé gan giii, thé hién qua céc dic diém hinh thai déu cé & ca hai chi: thuomg 1a cdy g8, 14 kép,
moc dbi.

-Hinh 3 cung chi ra: 2 phan ho dugc cong nhén trong cic hé thong hién nay 1a Rutoideae va
Toddalioideae c6 mbi quan hé gn giii véi nhau, nhu'ng khong tach biét r3 bing sy ngal quéng
thanh 2 nhém tl.rcmg tmg véi 2 phéan ho. Ket qua niy déu gwng nhau khi sit dung cic phu(mg
phap nghién ciru khac nhau. Vi vy, rt cin thém cdc nghién ctu tiép theo dé xem xét giGi han
va vi tri ciia 2 phén ho nay frong ho Rutaceae.

- Gi6i han céc chi ciia phin ho Aurantioideae 13 gibng cac hé théng Rutaceae clia Engler
(1896), W. T. Swingle & P. C. Reece (1967), Heywood (1993), Takhtajan (1997, 2009): céc chi
Atalantia, Citrus, Aegle, Triphasia, Poncirus, Murraya, Micromelum, Clausena c¢6 méi quan hé
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gan giii v6i nhau va nim trong phan ho Aurannaldeae Trong d6 chi Atalantia cd thé c6 méi
quan hé gin giii voi Micromelum (14 chi nim trong tong Clauseneae), didu nay lai phu hop véi
hé théng ctia Takhtajan (2009) 14 tac gia chuyén chi Azalantia vio tong ClL

3. Xy dyng so ab (cay) mbi quan h¢ gan giii c6 thé giira céc chi cia ho Cam (Rutaceae
Juss.) & Viét Nam trén co sé u'ng dung chwong trinh Paup (trinh bay Kkét qua bang chwong
trinh TreeView va Mega 5) va sir dung diic diém hinh thai.

Diic diém va ma héa:

Ciy thén g8: 0; cay thén thao: 1.

Cay dimg: 0; cay leo: 1.

La “don”: 0; la kép 3: 1; la kép 16ng chim 2.

La moc céch: 0; 14 moc dbi: 1

M4t vong nhi: 0; hai vong nhi: 1; nhi phiéu, dinh thanh bé: 2.
Céc 1a nodn 101: 0; céc 14 nodn dinh nhau hoan toan: 1.

Noan 1-2: 0; poén 3-nhidu: 1.

Qua nang: 0; qua hach: 1; qua mong: 2.

Qui khac kidu qua cam: 0; kidu qua cam khéng c6 vo hoa gb: 1; kidu qué cam ¢d vo
hoa go 2.

W.w.ﬂ@sn.h.w!vr

10. V¢ qua trong khong cé 16ng c6 1ong hinh thi mong mrde: 0; vo qui trong cb 16ng cb
16ng hinh tii mong nude: 1.

Xiy dung ma trin
Acronychia 0001110100 Micromelum 0020110200
Aegle 0010211202 Murraya 0020110200
Atalantia 1000111211 Paramignya 0100110201
Boenninghausenia 1120701000 Phellodendron 0021010100
Citrus 0000211211 Pleiospermum 0010110211
Clausena 0020117200 Poncirus 0010111211
Euodia 0011000000 Ruta 1020101000
Feroniella 0020711200 Skimmia 0000010100
Fortunella 0000011211 Tetradium 0021000000
Glycosmis 0010110200 Toddalia 0110010100
Limnocitrus 0000717211 Triphasia 0010110201
Limonia 01202711200 Zanthoxylum 0020000000
Luvunga 0110110201 Brucea 1020000100

Maclurodendron 0001117100

Két qua ung dung chuong trinh méy tinh Paup véi phuong phap khoang céch dé xic dinh mbi
quan hé gan giii gilta mot 56 loai thugc ho Cam (Rutaceae) c6 & Viét Nam dua trén ddc diém
hinh thai thé hién qua hinh 4:

- Rutoideae 13 nhém nguyén thity cla ho Cam, sau d6 dén Toddalicideae va nhém tién héa
nhit ld Aurantioideae.

~ Boenninghausenia ghn giti véi Ruta, dy 14 2 chi dugc xép trong tong Ruteae.
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-3 chi Euodia, Tetradium, Zanthoxylum c6 mbi quan hé gén giii vi nhau, ca 3 chi nay dugc
xép trong tong Zanthoxyleae.

-3 chi Acranychxa Macclurodendron, Skimmia c6 mbi quan hé gan giii v&i nhau, day 13 3
chi duoc xép trong phéin ho Toddalioideae.

- Chi Micromelum gan gili voi chi Murraya; ¢4 2 chi nay déu thugc tong Clauseneae.

- 3 chi Triphasia, Luvunga, Paramignya c6 mb1 quan hé gin gili véi nhau, nén dugc xép
trong tong Citreae.

- Citrus ghn gli véi Limnocitrus; nhém 2 chi nay gan gii v6i Fortunella, Atalantia,
Poncirus, Pleiospermum vi Aegle. Cic chi nay déu thudc tong Citreae.
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Hinh 4: Méi quan hé gin giii gitra mt s6 loai hg Cam (Rutaceae) dira trén dic diém
hinh thai va ing dung phwong phép kheing cich
Ninr viy hiu hét céc chi trong so db thé hién & hinh 4 c6 vi td phit hop véi hé théng
Takhtajan (1997).
4. Két hop di liu hinh théi vi trinh ty gen dé 6im hiéu méi quan hg gin giii cé thé giira
cdc chi caa ho Cam (Rutaceae Juss.) & Viét Nam

4.1. Chuong trinh mdy tinh MrBayes

K&t qua émg dung chuong trinh MrBayes vi chwong trinh Paup véi phuo‘ng phép Parsunony
khi két hop dif liéu hinh thai va trinh tir gen d& tim hiéu méi quan hé gin gili c6 thé giira céc chi
cilia ho Cam (Rutaceae) ¢ Viét Nam thé hién qua cic hih 5, 6, 7.

- Zanthoxylum va Toddalia 1am thanh mét nhém c6 quan hé gan giii, thé hién qua cac dic
diém hinh thai d&u ¢6 & hai chi: céy trudm, cb gai, 14 moc cach.

- Phellodendron va Tetradium lam thanh mdt nhém cé quan hé gin giii, thé hién qua cac dic
diém hinh thai déu c6 & ca hai chi: ciy g8, 14 kép, moc dbi.

Cic hinh 5, 6, 7 cling dua ra két qua rét gibng nhau khi st dung nhidu chuong trinh may tinh
véi cac phuong phap khic nhau, 46 la: 2 phén ho duge cong nhan trong cac hé théng hién nay la
Rutoideae va Toddalioideae c6 mbi quan hé gan giii v6i nhau, nhung khéng tach biét rd bang su
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3
ngt quing thinh 2 nhém twong émg v6i 2 phan ho. Pay 14 goi ¥ cho céc nghién ctru tiép theo dé
xem xét gi6i han va vi tri ciia 2 phan ho nay trong ho Rutaceae.

e

Hinh 5: Mbi quan h¢ gﬁn gili c6 thé giira mjt s6 loai h¢ Cam (Rutaceae) dvra trén két
hop dic diém hinh thai va trinh tu ADN, img dung chwong trink may tinh

4.2. Phurong phdp Parsimony

Hinh 6: Méi quan hé gin gili c6 (hé gifra mot sb loai ho Cam (Rutaceae) dya trén két
hop dic diém hinh thai va trinh tir gen

- Gi6i han céc chi ciia phan ho Aurantioideae 1a gibng céc hé théng Rutaceae cia Engler
(1896), W. T. Swingle & P. C. Reece (1967), Heywood (1993), Takhtajan (1997, 2009). Cac chi
Atalantia, Citrus, Aegle, Triphasia, Poncirus, Murraya, Micromelum, Clausena c6 mbi quan hé
gan gili v6i nhau va ndm trong phan ho Aurantivideae.

+ Chi Clausena gin giii v6i Micromelum, 2 chi nay c6 mdi quan hé gin giii véi Murraya vi
ca 3 chi déu thudc tong Clauseneae.

+ Chi Atalantia, Citrus, Aegle, Triphasia, Poncirus ¢6 mbi quan hé gz“m gii v6i nhau va
thudc tdng Citreae.
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Giéi han 2 tong Clauseneae v Citreae niy gin gibng nhw hé théng ciia Takhtajan (1997).

- Nhém Rutoideae vi Toddalioideae 13 nhém nguyén thiy; tién héa nhét 1a phan ho
Aurantioideae ma dai dién la chi Citrus.

Hinh 7: Mbi quan h¢ gin giii cé thé gilra m{t sé loai ho Cam (Rutaceae) dya trén két
hop dic diém hinh thai va trinh tw gen, img dung phwong phép Parsimony
IL KET LUAN

- Céic cly phét sinh ching loai dwgc xdy dung bing mét s6 phuong phép da chi ra cac nhém
¢6 quan hé gan gai v6i nhau, dic biét 14 cic chi trong phéan ho Aurantioideae luén thudc v€ phan
ho ndy trong cic cdy phat sinh ching loai ciing nhir trong cic hé thong phéan loai cia Engler
(1896), W. T. Swingle & P. C. Reece (1967), Heywood (1993), Takhtajan (1997, 2009). Céc chi
trong 2 phan ho Rutoideae va Toddalioideae c6 m6i quan hé gan giii v6i nhau va thudng khéng
tach biét 1o thanh 2 nhom twong Gng véi 2 phin ho. K€t qué nay cling phu hop véi bai bao gan
ddy ciia Wing S. P., Pang C. S., Mark P. 8., and Paul P. H. B. (2007). Py la goi y d¢ thay déi
£iGi han va vi tri phin loai clia 2 phén ho nay.

- Viéc phén tich dit liéu Két hop ca dic diém hinh théi va trinh ty ADN la phuong phap phu
hop dé xay dyng moi quan hé gan gilii va phat sinh chiing loai cho ho Cam. Nhém (Rutoideae va
Toddalioideae) 12 nhém nguyén thiy, tién héa nhat 13 phan ho Aurantioideae. So d6 quan hé
gn gfii ¢6 thé (hinh 5, 6, 7) hdu nhu phit hop véi hé thong cia Takhtajan (1997).
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STUDY ON RELATIONSHIPS AMONG SOME GENERA OF THE FAMILY
RUTACEAE IN VIETNAM

BUI THU HA, NGUYEN THI HONG LIEN, TRAN THE BACH

SUMMARY

We used computer programs (such as Paup, MrBayes, TreeView, Mega 5 and ClustalX

1.83...), morphological characteristics and the Genbank data to make trees for relationship of
Rutaceae’s genera in Vietmam. Two genera, Rufoide and Toddalioid are in close
relationships and almost arranged into 2 groups.
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