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Tém tét. Dung phuong phap phd dao dong (phd héng ngoai va Raman) dé nghién ciru vit liu
quang hoc lai v6 co — hitu co (ORMOSIL) dugc diéu ché theo phuong phap Sol-gel v6i chét dau la
metyltrioxysilan. Théng qua céc sb liéu phé thu dwgc di khing dinh chét lugng vét liéu.

Tir khoa: Quang phb hdng ngoai va Raman, Vit liéu lai quang hoc.

1. Mé& dau

Trong cac vat ligu dung cho photonics, vit
liu ormosil (Organically Modified Silicate)
dugc lam bing phuong phap sol-gel trén co so
siloxan thé hién nhiéu wu diém: rat nhiéu cic
chat tidn dinh (precursor) 12 cac chit thuong
mai trén thj trudng hoic dé dang thay doi holic
tdng hop. Cac precursor la cac hgp chit co silic
(silic alkoxit) c6 chira m$t nhém hiru co lién két
véi silic bing lién két bén Si-C khong tham gia
qué trinh thuy phéan. Bing phuong phép sol-gel,
cac thanh phin hitu co va v6 co dugc tron vai
nhau & thang nand mét (thang phan tir) véi bat
ky ti 1¢ ndo, vi vay cac vat li¢u lai nay vé cung
da dang vé thanh phén, cich diéu ché, va tinh
chit quang ciing nhu co hge [1-3]. Chat lugng
quang cta miau hoan toan phy thudc vao
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phuong phap 1am miu va cic thinh phin tham
gia qua trinh sol-gel bao gébm: precursor, dung
méi, lugng nudc, chit xic tac, nhiét do... thé
hién qua hai phan ung chinh |2 thuy phan va
ngung ty [1]. Do d6, viéc theo doi chit ché qua
trinh ché tao miu, théng qua d6 diéu khién cu
tric cua vat liéu 12 rat can thiét.

Cac phuong phap quang phd nhu hap thy,
huynh quang, dao dgng v.v... 1a mét cong cu
manh trong nghién ciru cAu tric cua vat ligu
dugc st dung rng rdi trong cong nghi¢p cling
nhu trong nghién ciru khoa hoc [4-6]. V&i myc
dich khing djnh tinh uu viét cia phuong phép
quang phod trong viéc nghién ciru cac vat liéu
ormosil, bao cio nay trinh bay mot so két qua
sit dung phuong phap phd dao dong (tan xa
Raman va hap thy hong ngoai) nhu 13 cong cu
hiru hi¢u trong viéc xac dinh vai tro cua cac
thanh phan hoa hoc tham gia vao qua trinh hinh
thanh cdu trac mang lai vé co hiru co cua san
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pham dugc ché tao tir metyltrietoxysilan
(MTEOS). Pong thoi cac két qua cia viéc két
hop cac phuong phap phd dao dong va truyén
qua trong danh gia chat lugng vat liéu ciing
duge dé cap ti.

2. Thyc nghi¢m
2.1. Ché tao mdu

Cac miu ormosil dugc ché tao bing phuong
phip sol-gel tir vit ligu ban diu 1A
metyltrietoxysilan (MTEOS) c6 céng thac la
CH,-Si(O-CH;,-CH;);, dung méi etanol, axit
HCI, amin va nudc trung cat khir ion. Céc mau
ché tao déu bit dau tir MTEOS trong ethanol va
nude véi cac ty 1é khac nhau, sau d6 hdn hop
nay dugc axit hoa bing HCI de ting qua trinh
thuy phan. Dung dich nhin dugc goi la sol. Sol
dugc khudy tir va dé 8n djnh trong khoang vai
gid. Dung mdi dugc loai bot bing cich hut
chan khong cho t&i khi thé tich cua sol con lai
bing mjt nira so voi sol ban dau. Sol dugc pha
thém mét lugng amin theo céc ti 1€ yéu cau, rot
vio lo diy kin va 4 & nhiét 46 <100°C. Mau
dugc dé & nhiét 4o c6 dinh cho t6i khi thanh gel
va khd hoan toan. Cic mau dugc lam véi cac
téc 4o thiy phan va ngung ty khic nhau va 4 &
cac nhiét 4o khic nhau.

2.2. Cdc phép do pho

a) Phé tdn xg Raman dugc do trén mdy
micro- Raman Labram (Dilor- Jobin-Yvon-
Spex-Cong hoa Phap) trong ving tir 100 cm™
dén 4000 cm™ voi budc séng kich thich 1a
632.8 nm cua laser He-Ne. Chum tia laser dugc
hdi ty trén bé mit mau cé kich thudce cd 1-5 pm.

b) Pho hdp thu hong ngoai duge ghi trén
may FTIR Nicolet (CHLB Dirc) trong vung tir
400 cm™' dén 4000 cm™.

Toan bd phd Raman va héng ngoai duge do
& nhiét d6 phong theo timg giai doan ché tao dé
theo doi dién bién ciia cic phan img héa hoc
xay ra trong qua trinh diéu ché miu.

¢) Pho truyén qua dugc do trén thiét b
JASCO UV-VIS 530 trong khoang tir 200-
1000nm & nhiét 46 phong trén tit ca cic mau
khdé dugc diéu ché véi téc 4§ thuy phin va
ngung tu khac nhau.

3. Két qua va thio luin

3.1. Theo doi diéu ché vat licu

Hai phan Ung co ban xdy ra trong qua trinh
sol-gel 1a: thuy phan va ngung tu cic hgp chat
co kim d& tao thanh mang 6xit kim loai ba
chiéu. Dé tién theo ddi qua trinh ché tao, cac
mau nghién ciru dugc chia lim hai giai doan:
¢ Qua trinh thiy phan Chit ban diu (Pr):
MTEOS;

Dung djch: Pr + dung
méi C;H,OH

Dung dich: Pr + dung
méi C;HsOH + nuéc

Sol sau khi d3 hut chin
khong + amin

Gel rin

M3u khé

3.1.1. Phé Raman

Qua trinh thuy phén:

a. Phd Raman cua chit ban diau MTEOS
(Pr) (hinh 1.1) bao gom ba nhém vach chinh:
nhém thir nhat dugc quy cho cac dao djng cia
phin tir MTEOS gom céc vach c6 dinh 639,
730, 781, 826, 937cm’’. Trong nhém nay, vach
639 cm™ c6 cudng d6 manh nhit dic trumg cho
phan tir Pr: CH;-Si(O-CH,-CH;);. Nhom thir hai
1a c4c vach dic trung cho dao dgng Si-O-CH,
vi O-CH,-CH; ctia nhém (Si-O-C,Hy), d6 la:

e Qua trinh ngung ty
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1456, 1487 va 1090, 2886, 2930 cm”. Nhém
thir ba gdm cac vach cia lién két Si-CH;: 1297,
2913 va 2976 cm” dic trung cho dao ddng co

din va bién dang cia nhom CH; lién két tryc -

tiép voi Si [1,4].

b. Sau khi Pr dugc pha trong dung mdi
C,H;OH (hinh 1(2)) ngoai cic vach dic trung
cho Pr ra con xuat hién thém hai vach 883 va
1050 cm™ cua lién két C-O cia dung moi
ethanol. Trong d6, vach & tin s6 883 cm™ c6
cudng do rat manh dic trung cho sy hién dién
cua dung moi trong dung dich [4].

Dung dich (sol) sau khi pha thém nudc
dugc axit hoa (hinh 1(3)), phan g thiy phén
xay ra nén cudng d¢ cic vach dic tnung cho
phan tr Pr gidm hin, trén phd xuat hién thém
cac vach 653 va 576cm’ dic trung cho dao
d6ng cua phan tir Pr sau khi m§t hodc hai nhém
OC,H; 1&n két v6i Si dugc thay thé bai cac
nhom OH [1].

Trong ving tin s6 cao, xuit hién thém mot
vach phé rong dic trung cho dao dong co din
ciia nude (OH) 1a 3400 cm™ [4]. Céc két qua
chimg t6 phan (mg thuy phan chi bit dau xay ra
khi cé nuéc 43 duge axit hod tham gia.
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Hinh 1. Phd Raman cua: (1) MTEOS, (2) MTEOS
sau khi cho dung méi, (3) MTEOS sau khi cho dung
moi va nudce,

Qua trinh ngung tu:

c. Phd Raman cua sol nhian dugc sau khi
cho thém nudc d3 axit hoa va khudy tir (hinh
2(2)) cho thdy cic vach dic trung cho phan tir
Pr dan bién mat do phan tir Pr da bj thuy phan
gan hét. Xuat hién & ving tan s6 thip vach rong
nim trong khoang 570-600 cm’' dic trung cho
cac dao dong cia clu siloxan =Si-O-Si-(OH),-
(OC,Hs),., va vach gﬁn 480 cm™ dic trung cho
cac dao dong cuia tr dién Si-O-Si c6 cuong do
rat yéu [1] (hinh 2(3)).

Cuaing 86 (10°a.u)

Hinh 2. Phd Raman cia: (1) Sol dugc khudy 1, (2)
Sol dugc khuly tir va dé ling, (3) Mét nira thé tich
ban d4u sau khi hit chin khong.

Phd Raman cia sol sau khi ¢6 tac dung cia
amin dugc trinh bay trong hinh 3. Ta thay ring:
sau khi hit chan khong va cho thém amin (hinh
3(1)) 46 pH ting 1én (pH=8) kéo theo toc 4
ngung tu ting dan t&i viéc ting sy hinh thinh
cac hat polyme 6xit silic Si-O-Si nho tir dién,
do d6 cuong do vach 480cm™ ngay cang manh
hon. Dac biét ¢6 sy xuét hién cia dam phd réng
nim trong khodng tir 700-900 cm™ dic trung
cho dac dfng cua mang oOxit silic (silica
network) [1], chirng t6 vai tro xdc tic cua amin
lam ting toc 8o ngung ty, cac hat polyme &xit
silic 16n din, két hgp vdi nhau thanh cic dam
roi tao thanh mang.
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e. P6i voi mau gel ran (hinh 3(2)), phd ¢
nhimg bién ddi rd rét: khong quan sét thay vach
883 cm’' dic trung cho dung méi etanol, ching
td dung mdi con lai trong mau khong dang ké.
Cudmg d6 dai phd 700-800 cm™ dic trung cho
dao dong mang Si-O-Si manh hon ching té
mang polyme v8 co SiO; di 16n. O diy con
xuat hién thém vach manh & khoang 465 cm™
dic trung cho dao dong bién dang cta lién két
0-Si-O trong mang SiO;. Trong phd ¢on c6 cic
vach 728, 951 cm™ dic trung cho cic dime va
trime cua lién két Si-O-Si [1].
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Hinh 3. Phé Raman cia: (1) V1/2 va amin,
(2) MAu gel ran, (3) Mau ran.

f. Phd Raman cta mau ran (hinh 3(3)) gbm
hai nhém lién két chinh: nhém thir nhit la cic
vach g voi dao dong cua lién két SiO, gbm:
vach 465 cm™ (O-Si-O) va dai ph rong tir 700
- 800 cm” dic trung cho dao dong cia mang
polime oxit silic. Nhém thir hai la cac vach ciua
lién két Si-CH, gém: 794 cm™ dic trung cho
dao dong xodn cua lién két Si-C va cac vach
1276, 1415, 1469, 2840, 2913 va 2976 cm™* dic
trimg cho cac dao djng co dan va dao ddng
bién dang ctia CH; lién keét tryc tiép vai Si. Cac
vach ndy thudng hep va nhon, dic biét 1a vach
794 va 2913 cm. Diéu nay chimg té6 miu rin
duge ché tao la vat liéu lai vé co - hitu co c6
cdu triic mang ba chiéu (polyme oxit silic 3D)

v&i cac 16 xdp c6 nhém hitu co CH; ndm trén
bé mit. Ngodi ra con cic vach ciza nhém lién
két Si-OC,H; va Si-OCH; rat yéu. Cic két qua
trén cho thay qua trinh diéu ché vit liéu ormosil
tir MTEOS la hoan toan c6 thé gidm sét va kiém
tra théng qua viéc do phdé Raman & mbi giai
doan ché tao. Tuy vay, cac miu khé c6 cac chat
lugng quang hoc khic nhau lai c6 cac phé
Raman tuong ty nhau. Vi viy, khéng thé sir
dung phd Raman dé dénh gia chét lugng méu
trong trudng hgp nay.

3.1.2. Phé hong ngoqi

Cac phép do hap thu héng ngoai ciing dugc
thyc hién theo timg giai doan lién tiép xdy ra
nhu trong phép do phé Raman. Cac két qua cho
thdy: tuong ty nhu trong phé Raman, phé hdng
ngoai ciing c¢6 nhitng vach dic trung cho cac
chat tham gia vao cdc phan (mg héa hoc trong
qua trinh ché tao mau qua timg giai doan, thi dy
nhu ciac vach 780 va 824 cm’ daic trnmg cho
phan tr Pr, vach 880 cm™ dic trung cho dung
méi etanol, dam phd rong nim & vung 3400 cm’
dédc trung cho nude. Cac nhém vach 1264, 2915
va 2977 cm” dic trung cho lién két Si-CH, va
nhém 957, 1084, 1165, 1389, 1443 va 2889 cm’
1a cia cdc dao ddng cua lién két Si-O-C,H;...
Phé ciia mau rin bao gom hai nhém vach chinh
dic trung cho lién két Si-CH, va lién két
Si-O-C,H; khong tham gia qua trinh thuy phén
va ngung ty, c¢on du lai trong miu. Khéng quan
sat thay cac vach cia cac dao dong lién két SiO,
ngoai vach 1030 cm™ 13 dao d¢ng cua chudi
Si-O-Si nhung bj chong chap véi vach 1084 cm’
cua lién két Si-O-C;Hs. Diéu nay c6 thé giai
thich bing sy d6i xirng cta phan tir $i0, ma cac
dao dong qua tim d6i ximg bj cam trong phd
hdng ngoai [4]. Nhu viy, cé thé néi ring phd
hong ngoai khéng thich hop dé theo ddi qua
trinh tao miu. Cic vach dic tnmg cua phd
Raman va héng ngoai ctia mau rin dugc tom tit
trong bang 1.
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Bang 1. Céc s6 séng dic trung cua phd raman va hdng ngoai ciia miu ormosil
duoc didu ché tir metyltrietoxysilan

Logi  Céc lién két vd so séng dao ddng dic trung cua chung (cm™)

phd H,0  SiO, Si-CH, Si-0-C,H;
OH 0-Si-0 Si-O-Si Si-C vCH, Si-O-CH, CH,
Raman 464 700-800 790 1265, 1410, 1095 (1an vé&i dam phd
(rit manh) (d4am vach) (manh, 1458 (yéu) 1000-1200, rét yéu)
he¢p) 2914, 2975 (rAt
manh, h¢p)
Hbng 3303 563 1030 770 1270, 2970 1125 (manh, lan véi 2990, 2960 (1in vdi
ngogi (trung (rhtrdt (lin véi vach (manh,  (rit manh, hep)  vach cua chudi Si-O-Si) vach ciia Si-CH,)

binh)  yéu) Si-O-CH,)  he¢p)

3.2. Danh gid chdt lhwomg vit liéu

Phép do truyén qua dugc thyre hién trén tht
ca cac mau kho. Hinh 4 biéu dién phd truyén
qua cla cic miu dugc 13 véi cac lugng amin
khéc nhau. Lugng amin cang nhiéu thi toc do
ngung ty cang nhanh, miu cang nga vang. Két
qua cho thdy cic miu trong sudt (dugc lam véi
téc 46 ngung ty cham) c6 by viing hap thu nim
trong khoang 300-400 nm va d¢ truyén qua =
90%. Cic miu cé anh vang (t6c 46 ngimng tu
nhanh) ciing c6 43 truyén qua = 90% nhung b&
viing hép thu bj djch v& phia séng dai. Miu
cang nga vang thi b ving hap thy cang djch xa
vé phia song dai. Pho hdng ngoai cua cac miu
trén dugc trinh by trong hinh 5 cho thay vach
1265 cm™ dic trung cho cic dao dong cia
nhém CHj lién két tryc ti€p voi nguyén tir Si
[4]. Nhém CHj; khong tham gia qua trinh thuay
phdn, vi viy s6 lugng lién két 13 khong dbi
trong mot phin tir. Co thé ldy cudomg 49 cia
vach diac tnmg cho lién két CHy-Si lam vach
chuin d¢é danh gi4 dinh tinh cic lién két khac.
Trén hinh 5 ta thfly tdn tai sy khic biét trong
cic phd ciia cic miu v&i cic thanh phin amin
khic nhau: lugng amin cang Ion thi ti I§ gita
cuomg 46 cia dam phd 1030-1122cm™ voi
cudmg do vach 1265 cm™' cang lém. Dam phé do
14 cac vach cua cac dao dfng cua Si-OCH, va
chudi Si-O-Si cé ti 1& cudng @b giira hai vach
khéng ddi véi cac lugng amin dugc khao sit.
Vi vdy, c6 thé néi 12 lugng amin cang 16n thi
lugmg lién két Si-OC,H; con lai trong mau cang
nhiéu. Phdi hgp véi két qua do truyén qua, ta
thiy ring cc lién két Si-OC,H; chinh la

nguyén nhan lam vang mdu khi diéu ché vat
ligu ormosil CH;3SiO;, tr metyltrietoxysilan.
Do d6, dé ché tao dugc cic mau trong subt co
chit lugng quang hoc tdt, phai tim cich lam
giam thiéu lugng lién két Si-OC,Hs con du
trong mau khé.

we—————— ————
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Hinh 4. Phé truyén qua ctia cAc méu rin dugc ché
tao vdi cac lugng amin (ml/SmIPr) khac nhau:
(1) 0.015 40°C, (2) 0.015 60°C, (3) 0.02 60°C,

(4) 0.025 60°C.
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Hinh 5. So sanh cudng d tuong déi gilra vach lam
chuidn Si-CH; va vach Si-OC,H; ciia cac miu theo
ndng do.
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4. Két luin

Phd tan xa Raman, hép thy h6ng ngoai dugc
sir dung dé theo ddi qua trinh diéu ché vat liu
ormosil bing phuong phap sol-gel tir
metyltrietoxysilan. Cac két qua da khing dinh
vai trd ciia phé Raman trong theo ddi diéu ché
vat liéu: ph6 Raman d6 thé hién dugc cac dic
trung cua cac vat li¢u tham gia vao qua trinh
diéu ché nhu precursor, nuéc, dung méi
v.v..cing nhu vai tré cia cac tic nhan nhu
nudc, axit trong giai doan thuy phan va amin
trong qué trinh ngung tu. Pdng thoi, qua trinh
hinh thanh va phat trién cia cac ciu siloxan
Si-O-Si tao thanh khung polyme SiO, xép c6
c4c nhém CH, nim trén bé mit cac 18 xdp ciing
dugc khic hoa r3 b&ng ph6 Raman.

Sir dyng phé hong ngoai va truyén qua dé
danh gia chét lugng miu d3 x4c djnh duge cic
nhém lién két Si-OC,Hs con du trong mau la
nguyén nhan lam giam chat lugng quang hoc
cia mau.

Céc tac gia chan thanh cam on PSG. TS. Vi
Thj Bich va TS. Nguyén Xuin Nghia trong cic
phép do tan xa Raman. Cong trinh dugc tai tr¢
tir chuong trinh KT04 - B§ Khoa hoc va Cong
nghé.
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Abstract. The vascular flora of the Research Forest in Yen Tu, Quang Ninh was assessed between
2005 and 2006. In the area under review, 721 species belonging to 425 genera and 154 families
were identified. Among these species, these are 9 Lycopodiophyta, 34 Polypodiophyta, 8
Gymnospermae and 670 Angiospermae species (577 Dicotyledonae, 93 Monocotyledonae). The
richest 3 families are Euphorbiaceae with 52 (7.2%) species, Asteraceae with 30 (4.2%) species
and Moraceae with 30 (4.2%) species. The richest genus is Ficus L., (22 species) followed by
Syzygium Gaertn., (8 species) and Dioscorea L., (7 species). When the flora of the area is analysed
by Raunkiaer’s life form system, the results are as follows: phanerophytes 596 (82.7%),
chamaephytes 20 (2.8%), hemicryptophytes 15 (2.1%), cryptophytes 37 (5.1%), therophytes 37
(5.1%), and unknown 16 (2.2%) species, respectively.

Keywords: Vascular plant, Flora, Yen Tu, Quang Ninh Research Forest.

1. Introduction

This research was carried out to determine
the flora of the Research Forest in Yen Tu,
Quang Ninh. The vegetation of the area has
been extensively destroyed by anthropogenic
effects and, therefore, plants try to survive
under unsuitable conditions. On the other hand,
there are not publish in here. Therefore, new
report should be prepared for the conservation
of plant species.

The Research Area is located within the
borders of the North by Son Dong district (Bac
Giang province), in the East by Vang Danh
village, in the West by Trang Luong, Dong
Trieu district, and in South by Dong Thi, Uong
Bi district (Quang Ninh province). It is about

* Corresponding author. Tel.: 84-4-8582178.
E-mail: thanhtaxon@yahoo.com
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2686 ha in size, and is located at latitudes
21°05' - 21°09° N, and longitudes 106°43 -
108°45° E.

Yen Tu, Quang Ninh Research Forest is
covered two mainly mountain chains toward to
North from 660m peak to 908m peak and two
junior mountain chains toward North-South.
West is from 660m peak to Vang Tan stream,
and East is from 908m peak to Bai Dau stream.
Altitude in the study area ranges from 50m
Nam Mau plain to 1068m Yen Tu peak. The
study area consist three mainly stream systems
as Vang Tan, Giai Oan and Bai Dau.

Geology

The geological structure of the research arca
mostly consists of aged calcareous rocks, paleo-
allvium and sand gravel. There are 4 large soil
groups in the study area as follows:
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Yellow ferallitic soil developed in
sandstone in low areas; yellow ferallitic soil
developed in stone gravel belong to hill areas;
yellow-red soil developed in paleoalluvium;
cultivated soil in Nam Mau plain, due to the
climate, topography and differences in the main

substance.

Climate

The typical climate of the region is clearly
two seasons. It characterized by hot, humidity
and rainy summer which starts from May to
October, meanwhile cool and dry winter which
starts from November to April of the next year.
The temperature decreases gradually and the
rain increases towards the upper parts of the
mountains. This charactenistic is observed
clearly at 680 - 800m aititude. The temperature
on the area rarely falls below 0°C. The annual
average precipitation rate is 1785mm. The
maximum and minimum precipitations were
2700mm and 1423mm, respectively. The
climatic data for this area are based on
observations made by the Region Meteorology
Station. Meanwhile, the annual mean
temperature is 23.4°C. The maximum mean
temperature is 33.4°C, in June. The minimum
mean temperature is 14°C, in December.
However, the temperature also falls down 5°C
or lower, sometime. The annual average
maximum and minimum humid rate is 86% and
62%, respectively.

2. Materials and methods

The research material consists of some 2015
plant specimens collected from the research
area. Efforts were made to collect both flowering
and fruiting specimens. The specimens were
prepared according to established herbarium

techniques. Subsequently, the Flora of Vietnam
[1-4] and the other related floras [5-9] and
monographs [10-12] were wused in the
identification of the specimens.

Moreover, some of the specimens were
compared with the type specimens which have
been keeping at the Herbarium of Forest
University and National University of Hanoi
(HNU) during the study period between 2005
and 2006. Some other specimens were
determined by expert, Vu Van Can (Forest
Inventory and Planning institute). The most of
the plant specimens are kept at the Herbarium
of University Forest and other are kept at the
Herbarium of National University of Hanoi
(HNU). The flora list and authors were
corrected and given according to the order in
[4,13,14].

3. Results and discussion

This study was camried out with
approximately 2015 vascular plant specimens
collected between 2005 and 2006. As a result of
the identification of the plant specimens, 154
families, 425 genera, and 721 species were
determined. Nine of the 721 species belonging
to the Lycopodiophyta and 34 are
Polypodiophyta and the other 678 belonging to
the spermaphyte plant. Eight species are
Gymnospermae and the others 670 are
Angiospermae, (Table 1).

The dispersion of the plant taxa belonging
to Angiospermae that were defined in the study
area according to the large taxonomical groups
is shown in Table 2. The Dicotyledonae group
are contained by 577 (86.0%) of species, 340
(85.0%) of genus and 110 (83.0%) of family,
meanwhile the Monocotyledonae are included
by 93 (14.0%) of species, 58 (15.0%) of genus
and 23 (17.0%) of family, respectively in the
study area.
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Table 1. The dispertion of taxa into large taxonomic groups

Divisi Number of families Number of genera Number of species
visions

No % No % No %
Lycopodiophyta 2 1.3 2 0.5 9 1.2
Polypodiophyta 15 9.7 19 4.5 34 4.7
Gymnospermae 4 2.6 6 1.4 8 1.1
Angiospermae 133 86.4 398 93.6 670 93.0
Total 154 100 425 100 721 100

Table 2. The distribution of the species according to the class of Angiospermae

Number of families

Number of genera Number of species

Cin No % No % No %
Dicotyledoneae 110 83 340 85 577 86
Monocotyledoneae 23 17 58 15 93 14
Total 133 100 398 100 670 100

As can be seen from Table 3, with 596
(82.7%) of the species are phanerophytes, 20
(2.8%) are chamaephytes, 37 (5.1%) are
cryptophytes, 15 (2.1%) are hemicryptophytes,
37 (5.1%) are therophytes, and 16 (2.2%) are
unknown, respectively. The level of
phanerophyte species is dominate in area study,
others groups are relatively high. Although the
average rainfall per year is 1785mm, most of
the rain falls in August, September and
November. The weather is hot, humid and rainy
from the beginning of May until the end of
October, as a whole. For this reason, it is
normal for the life-forms to be distributed as
they [15].

Table 3. Life-forms
Order Life-form

Species Rates
number (%)

1 Phanerophytes 596 82.7
2 Chamaephytes 20 2.8
4 Cryptophytes 37 5.1
4 Hemicryptophytes 15 2.1
5 Therophytes 37 5.1
6 Unknown 16 2.2
Total 721 100

The family Euphorbiaceae is the largest in
the study area with 52 (7.2%) species. The next
largest is Asteraceae and Moraceae, represented
as the same by 30 (4.2%) species, followed by
Rubiaceae with 28 (3.9%) species, Lauraceae
with 25 (3.5%) species, Fabaceae with 23
(3.2%) species, Poaceae with 20 (2.8%) species,
Caesalpiniaceae with 18 (2.5%)
Fagaceae with 15 (2.1%) species and
Verbenaceae with 13 (1.8%) species. The
Euphorbiaceae are the largest family here,
because they are one of the largest families in
Vietnam. The Asteraceae family is the second
largest family in this area, partly because they

species,

are the largest family in the world as well as in
Vietnam and partly because of the large number
of wild chrysanthenum plants growing in
cultivated areas.

The 10 largest families according to number
of species in this study and the studies
mentioned above are compared in Table 4.
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Table 4. The richest families within the areas being compared

Studies performed (species)

Order Family

Yen Tu Cat Ba Huu Lung Vietnam

1 Euphorbiaceae 52 50 31 425
2 Asteraceae 30 25 20 325
3 Moraceae 30 30 17 -

4 Rubiaceae 28 30 30 400
S Lauraceae 25 20 14 246
6 Fabaceae 23 30 14 470
7 Poaceae 20 35 17 400
8 Caesalpiniaceae 18 - - -

9 Fagaceae 15 14 - -

i0 Verbenaceae 13 18 14 -

1 Acanthaceae - - - 217
12 Cyperaceae - - - 303
13 Orchidaceae - = 18 "800
14 Apocynaceae - 15 13 170

The order of the largest families varies only
slightly between studies. In the studies of the
Yen Tu area, the Acanthaceae, Cyperaceae,
Orchidaceae, and Apocynaceae families are not
listed as one of the 10 largest families although
they are one the 10 largest in Vietnam as a
whole. Meanwhile, the family Euphorbiaceae is
the largest family in the studies carried out in
Yen Tu, Cat Ba and Huu Lung areas and is one
the 10 largest in Vietnam as a whole. The
family Asteraceae is the 2™ largest family in the
studies carried out in Yen Tu and Huu Lung
and is the 6™ largest in Cat Ba. In contrast, in
the studies of the Yen Tu, Huu Lung and Cat
Ba areas, the family Moraceae is listed as one
of the 10 largest families although is not one of
the 10 largest in Vietnam as a whole. The
Moraceae family is 3rd in the list from the Yen
Tu, Cat Ba, and 5" in the list from Huu Lung
area. Although this appears to be a significant
divergence from the general distribution of
Vietnam flora, the family Moraceae is, in fact,
one of the 10 largest families in East-North
region of Vietnam. As the same Caesalpiniaceae,
Fagaceae, and Verbenaceae occupied 8", 9%,
10", in Yen Tu area, respectively. But they are
not listed one of the 10 largest in Vietnam as a
whole. It could be explained by differences in
the habitats of the study area. The other position

in the lists is occupied by Rubiaceae,
Lauraceae, Fabaceae and Poaceae families. This
result was expected because they are one of the
10 largest families in Vietnam as a whole.

The genera containing the highest number
of species in this study and the other studies are
listed in Table 5. The 10 genera containing the
highest number of species vary significantly.
However, each list includes contains between 4
and 8 of the 10 genera containing the highest
number of species. The genera Blumea DC.,
Desmodium Desv., Calamus L., Smilax L.,
Polygonum L., Elaeocarpus L., Sauropus
Blume, Mallotus Lour., which are not among
the 10 largest genera, are also included in the
lists. The genus Calamus L., Cinnamomum
Schaeff., Smilax L., occupy 6", 8®, 10" position
in Yen Tu, respectively, but it is not listed as
one of the 10 largest genera in the studies
compared. This discrepancy can be explained
by differences in the habitats of the study areas.
As the same, the genus Lithocarpus Blume was
ranked 6" in Yen Tu area and Ardisia Sw., was
ranked 4” in Huu Lung area. They are one of 10
largest genera in Vietnam, but they are not
occupied in other compared. This discrepancy
also can be explained by differences in the
habitats of the study areas.
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Table 5. The richest genera in the studies compared

Studies performed (species)

Onder Gergraiharly Yen Tu Cat Ba Huu Lung Vietnam
1 Ficus (Moraceae) 22 12 10 97
2 Syzygium (Myrtaceae) 8 - 6 60
3 Dioscorea (Dioscoreaceae) 7 8 S 39
4 Blumea (Asteraceae) 6 4 - 33
5 Desmodium (Fabaceac) 6 5 8 29
6 Calamus (Poaceae) 6 - - 18
7 Lithocarpus (Fagaceae) 6 - 9 112
8 Cinnamomum (Lauraceae) 6 - - 44
9 Litsea (Lauraceae) 6 6 7 46
10 Smilax (Smilacaceae) 6 - - 29
11 Polygonum (Polygonaceac) - 6 - 36
12 Elaeocarpus (Elacocarpaceace) - 6 - 39
13 Mallotus (Euphorbiaceae) - S 6 39
14 Ardisia (Myrsinaceae) - - 7 101
15 Diospyros (Ebenaceac) - - 7 75
16 Sauropus (Euphorbiaceac) - 5 - 23
17 Phyllanthus (Euphorbiaceae) - S 6 43
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Két qua nghién ctru budc dau vé hé thuc vit tai rimg dic dung
Yén T, Quang Ninh

Nguyén Trung Thanh', Phung Vin Phé?, Nguyén Nghia Thin'

' Khoa Sinh hoc, Truomg Dai hoc Khoa hoc Tu nhién, DHQGHN, 334 Nguygn Trdi, Ha N¢i, Viét Nam
2 B6 mén Thuc vdt Rimg, Truomg Dai hoc Ldm nghiép, Xudn Mai, Chuomg My, Ha Tdy

Rimg dic dung Yén T, Quang Ninh cach thanh phd Ha Long khoang 40Km va Ha N&i 150Km.
Rimg & day dugc bao bai hé gidng chinh Yén Tir vé phia Bic tir dinh 660m dén dinh 908m va hai
giong phu theo hudng Bic Nam. Dinh cao nhiat 14 Yén Tir véi 46 cao 1068m va thap nhat 1a Cich
dong nim mau 50m.

Hé thyc vat tai nrng dic dung Yén Tu, Quang Ninh di dugc tién hanh nghién ciru tir nam 2005-
2006. Két qua ban diu thu dugc bao gbm 4 nganh vai 721 loai thudc 425 chi va 154 ho. Sy phin bd
cac taxon nhu sau: nganh Thong dat c6 9 loai, tiép dén nganh Duong xi vdi 34 loai, nganh Hat trin
chiém 8 loai va nganh Hat kin chiém s6 lugng loai Ién nhat vé&i 670 loai (bao gdm 577 loai thuge 16p
Hai 12 mam va 93 loai thudc I6p Mdt 14 mam). Khi danh gia 10 ho giau loai thi 3 ho c6 sb loai lén nhat
la: ho Thiu diu vé&i 52 (7,2%), tiép dén 2 ho Cic va Diu tim c6 sd loai bing nhau chiém 30 (4,2%).
Ba chi giau loai nhat trong sd 10 chi giau loai d3 dugc xac dinh, chi Ficus L. (22 loai), tiép dén chi
Syzygium Gaertn., (8 lodi) va Dioscorea L., (7 loai). Phan tich dang séng d3 ap dung theo Raunkiaer,
két qua thu dugc gdm nhém chéi trén (Ph) chiém 596 (82,7%), choi sat dat (Ch) véi 20 (2,8%), chdi
nira 4n (Hm) gom 15 (2,1%), chdi 4n (Cr) chiém 37 (5,1%), cidy mét nam (Th) c6 37 (5,1%) va chua
xac dinh (Unk) chiém 16 (2,2%) loai.



