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SUMMARY

This study provides diversity of species composition, phenology and distribution of the family Ericaceae in
Muong La Nature Reserve (Muong La NR), Son La province. A total of 11 species belong to six genera
consisting of Rhododendron, Craibiodendron, Vaccinium, Lyonia, Monotropastrum, and Enkianthus were
recorded for the flora of Muong La NR. Most of Ericaceae species distribute in a mountain of ever green
subtropical forest from 1,500 to more than 2,400 m above sea level where covered by foggy condition year-
round. The flowering or fruiting periods of nine Ericaceae species were also observed in this study. The results
indicated that three species have the flowering time from June to July (Rhododendron maddenii sub sp. crissum
(Franch.) Cullen, Lyonia villosa var. villosa Ridley, and Rhododendron arborium subsp. cinnamomum (Lindl)
Tagg) and six species had fruiting time from July to August (Rhododendron tanastylum var. tanastylum Ridley,
Rhododendron nuttalii Booth, Craibiodendron henryi W. W. Sm., Vaccinium dunalianum Wight, Enkianthus
quinqueflorus var. serrulatus Wilson, and Monotropastrum humile (D. Don) Hata.) The important information
of species diversity, distribution and phenological characteristics of Ericaceae family in Muong La NR in this

study will be a useful reference for further work.
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I. INTRODUCTION

The family Ericaceae, a large cosmopolitan family
represented by 4,000 species in 125 genera which
widely distributed in temperate and subarctic areas,
and high elevations in tropical regions (Fang et al.,
2007). Ericaceae species have been used in
horticulture and medicine due to their colorful flowers
and high antioxidant activities, respectively (Duy et
al., 2015; Guendouze-Bouchefa et al., 2015). Of
which, Rhododendron is the most species-rich genus
with more than 1,000 species distributed in humid
tropical and subtropical forest whereas Arbutus,
Calluna, and Erica genera present the highest
diversity under the Mediterranean climates (Yevhen
etal., 2017; Guendouze-Bouchfa et al., 2015).

Ericaceae has been well-known from the
neighboring countries as China and Thailand.
The recent study recorded a total of 826 species
and 22 genera, with 524 endemic species for the
flora of China (Fang et al., 2007). In Vietnam,

the number of species in Ericaceae was evaluated

about 81 species which distribute in high
mountains with cool climate (Ban, 2000; Ho,
1999). Muong La Nature Reserve (Muong La
NR) is located in Ngoc Chien, Nam Pam, and
Hua Trai communes of Muong La district, Son
La province. Its total area is 15,806.71 ha.
Muong La NR plays an important role in keeping
various species and genetics of evergreen forest
in North-West of Vietnam. Additionally, this
area possesses main roles in watershed delivery
for several lakes that were contributed to
hydroelectric plants. However, by over logging
and natural disasters, the flora and fauna in this
area are suffering from serious threats (Forest
Protection Department of Son La Province,
2014). A large number of plant species in this
area might be extincted in near future, especially
Ericaceae species (Trang et al., 2017).

Muong La, a new Nature Reserve in
established in June 2015
(People’s Community of Son La province,

Vietnam was
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2015). The studies on flora in this area are very
few and unsystematic. According to the report
of Forest Protection Department of Son La
Province in 2014, the number of 622 plant
species, 130 families of five divisions in
Muong La NR were evaluated. Therefore, to
provide scientific information for sustainable
management, conservation and utilization of
Ericaceae, the study of distributions and
phenological characteristics of species in
Ericaceae was conducted.
II. RESEARCH METHODOLOGY

Secondary data collection

Desk study method was used in this
research for carefully assessing secondary data
of plant diversity from previous publications
and reports of Muong La NR.

Field work

Participatory Rural Appraisal (PRA)
surveys (Quoc, L. H et al., 1998): The PRA
survey was conducted to explore the
indigenous knowledge of local people about
number of species in Ericaceae family, the
local name, the abundance and distribution of
Total of 30

interviewees including villagers (25 people)

them in the study area.
and forest rangers (five people) who deeply
understand plant species in the forest of this
study. The
informants selected from each village are the

area were involved in this
most knowledgeable ones as suggested by

respected elders and administrators who
participated in the selection processes. The
ages of the informants are between 20 and 60
years. The information collected from PRA
surveys are important for the research to get
the first understanding about tree species of
this family before designing the field surveys.
The combination of indigenous knowledge and
better

classification and analysis of species diversity

scientific knowledge makes

in this family.

Forest inventory: The forest inventory is
established to
diversity and status. The current vegetation

assess Ericaceae species
maps were used to identify the distribution of
all the vegetation types in this area and then
decide the transect locations. Four transects
(transect 1: from Hua Ke to Po Ke 2; transect
2: from Po Ke 2 to Ta Sua peak; transect 3:
from Ta Sua peak to Hua Sang; and transect 4:
from Hua Sang to Hua Ke) with total of 15 km
were established around and from the base to
the top of the hills so that samples of four
vegetation types on different slopes and reliefs
were collected (Figure 1). At each transect, a
GPS reference was recorded for longitude,
latitude and altitude, all plants of Ericaceae
were listed and described and at least three
samples were gathered. Collected samples
from study site were immersed in ethanol 70%
and then kept in plastic bags for 4 - 10 hours.
Afterward, samples were natural dried or dried
in an oven at 50°C for three days. Voucher
specimens have been kept in herbarium of
Center for Biodiversity and Sustainable Forest
Management, Vietnam National University of
Forestry. The samples were identified by
comparing to standard specimens in
herbariums of Vietnam National University of
Forestry (VNUF), National Museum of Nature
(VNMN),

(HNU). Species identification was also based

and Hanoi National University

on the floral books including Flora of Vietnam
(Ho, 1999), Flore générale de I'Indo-Chine
(Lecomte, 1930), Flora of China (Fang, 2007).
The data were compared to the information
collected from PRA surveys about plant
resources in the past and their trends, which
were used to figure out the conservation status
of the species in the study site.
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Figure 1. Study transects in Muong La NR
Transect 1: From Hua Ke (E00507811/N02391588) to Po Ke 2 (E00508000/N02390700);

Transect 2: From Po Ke 2 (E00508000/N02390700) to Ta Sua peak (E00510469/N02398583);
Transect 3: From Ta Sua peak (E00510469/N02398583) to Hua Sang (E00510214/N02392563);
Transect 4: From Hua Sang (E00510214/N02392563) to Hua Ke (E00510571/N02390719).

ITI. RESUTLS AND DISCUSSIONS

3.1. Diversity of Ericaceae species in Muong La NR
Table 1. Diversity of Ericaceae species in Muong La NR

Name of species Collection

Scientific names Common names numbers
Craibiodendron henryi W. W. Sm. Cép moc bi dup MLO02
Vaccinium dunalianum Wight Viét quat 14 c6 dudi MLO5
Rhododendron arborium sub sp. cinnamomum (Lindl) Tagg Do quyén cay ML32
Rhododendron nuttalii Booth D6 quyén moc lan ML41
Rhododendron tanastylum var. tanastylum Ridley Do quyén voi dai MLA42
Rhododendron vialii Delavay & Franch. Hdng mi ngan hoa ML47
Lyonia villosa var. villosa Ridley Ca dilong ML52
Monotropastrum humile (D. Don) Hata Lan thuy tinh ML62
Rhododendron maddenii sub sp. crissum (Franch.) Cullen D quyén sa pa ML69
Rhododendron hainanense Merr. Db quyén hai nam ML76
Enkianthus quinqueflorus var. serrulatus Wilson Tro hoa la c6 rang ML&2

Figure 2 and table 1 represent 11 species of
Ericaceae in Muong La NR. The results
indicate that those species of Rhododendron
genus are dominant species recorded in the

study areas whereas other genera are
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investigated only one species. The information
of 11 Ericaceae species in this research will
provide a valuable information of Ericaceae for
the flora of Muong La NR and Vietnam.
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Table 2. Diversity of Ericaceae species

Genera Muong La NR NIz;It(;(?l?aglLPl::ka Copia NR" Xuan Nha NR®
Agapetes 0 2 0 0
Craibiodendron 1 0 1 1
Enkianthus 1 2 0 2
Gaultheria 0 4 0 0
Leucothoe 0 1 0 0
Lyonia 14 3 0 0
Monotropastrum 14 0 0 0
Pieris 1 0 0
Rhododendron 6 10 3 3
Vaccinium 15 0 2

Total 11 38 4 8

* The result of biodiversity survey in Hoang Lien National Park, Lao Cai province, 2005.
® The result of biodiversity survey in Copia NR, Son La province, 2002.
“ The result of biodiversity survey in Xuan Nha NR, Son La province, 2003.

Y Trang et al., 2017.

It can be seen in table 2, the number of
Ericaceae species in Muong La NR is compared to
that of different areas. Hoang Lien National Park is
the most diversity area with 38 species, followed
by Muong La NR, Xuan Nha NR, and Copia NR

= A

with 11, 8, and 4 species, respectively. Although
Muong La NR has the number of Ericaceae species
lower than that of Hoang Lien NP, its numbers of
species are still greater than that of the two Nature
Reserves in Son La province.

Figure 2. Identified species of Ericaceae in Muong La NR
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Figure 2. Identified species of Ericaceae in Muong La NR (cont.)

A: Rhododendron arborium subsp. cinnamomum (Lindl) Tagg.

B: Vaccinium dunalianum Wight.

C: Rhododendron tanastylum var. tanastylum Ridley.

D: Enkianthus quinqueflorus var. serrulatus Wilson.

E: Rhododendron nuttalii Booth.

F: Rhododendron maddenii subsp. crassum (Franch.) Cullen.

G: Rhododendron vialii Delavay & Franch.
H: Craibiodendron henryi W. W. Sm.

I: Rhododendron hainanense Merr.

K: Monotropastrum humile (D. Don) Hata.
L: Lyonia villosa var. villosa Ridley.

3.2. Phenological characteristics of Ericaceae
species in Muong La NR

Results of flowering and fruiting periods of
11 species are indicated in table 3. The
flowering time of only three species were
recorded in
Rhododendron
(Franch.) Cullen, Lyonia villosa var. villosa

from July consisting of

maddenii  subsp. crassum

Ridley, and Rhododendron arborium subsp.

cinnamomum (Lindl) Tagg, other species

were not observed their flowering time in July.
Regarding the fruiting time, except five
species consisting of Rhododendron maddenii
subsp. crassum (Franch.) Cullen, Lyonia
villosa var. villosa Ridley, Rhododendron
vialii Delavay & Franch., Rhododendron
arborium subsp. cinnamomum (Lindl) Tagg,
and Rhododendron hainanense Merr., other
species were found to have fruiting time in
Ericaceae had different

July. species
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flowering and fruiting times (Ho, 2003).
According to previous studies, nine species
had flowering period from March to August,
whereas two species bloomed from December
to March (Ban, 2000; Chi, 2004; Ho, 1999)
(Table 3). Particularly, the fruiting time of

Ridley and Rhododendron nuttalii Booth were
recorded in July in this study which were
different to observation of previous research
from September to December (Ban, 2000; Chi,
2004; Ho, 1999). It can be explained because
of the differences from soil and weather

Rhododendron tanastylum var.

tanastylum

conditions among studied sites.

Table 3. Flowering and fruiting time of species of Ericaceae

Species Observations References
P Flower Fruit Flower Flower
Rhododendron tanastylum var. ) July March - July E\IT{()(:/elrrgll;egr.
tanastylum Ridley (Ban, 2000; Chi, 2004) Ban, 2000; Chi, 2004)
June - August September - December
Rhododendron nuttalii Booth - July R (Ho, 1999;
(Ho, 1999; Chi, 2004) .\ 2000; Chi, 2004)
. June - August November
Grdedednpudienioon. gy T w oo
’ Ban, 2000; Chi, 2004)  Ban, 2000; Chi, 2004)
Rhododendron arborium subsp. June — i June - August November
cinnamomum (Lindl) Tagg July (Ho, 1999; Chi, 2004)  (Ho, 1999; Chi, 2004)
. December - January September
Rhododendron hainanense Merr. - - (Chi. 2004) (Ban, 2000)
Rhododendron vialii Delavay i i April i
& Franch. (Ho, 1999; Chi, 2004)
Craibiodendron henryi i Tul June July - August
W.W.Sm. y (Ban, 2000) (Ban, 2000)
April - December April - December
Vaccinium dunalianum Wight. - July (Ho, 1999; (Ho, 1999;
Ban, 2000; Chi, 2004)  Ban, 2000; Chi, 2004)
. . February - March May - September
fe’;’;;"l’;ttzg’i%’s’é‘g ueflorus var. _ July (Ho, 1999; (Ho, 1999;
Ban, 2000; Chi, 2004)  Ban, 2000; Chi, 2004)
June - July August
Lyonia villosa var. villosa Ridley July - (Ho, 1999; (Ho, 1999;
Ban, 2000; Chi, 2004)  Ban, 2000; Chi, 2004)
. March - May
Monotropastrum humile ) Tuly (Ho, 1999: )

(D. Don) Hata

Ban, 2000; Chi, 2004)

(-) Not observed.

3.3. Distribution of Ericaceae species in
Muong La NR

The distributions of 11 species in Ericaceae
are shown in table 4 and figure 3. The result
indicated that, those species distribute from
1,500 to 2,400 m above sea level (asl). Of
which, Ta Sua mountain, a protected area
covered by primary forest status, is the most

suitable place for Ericaceae species growth. In
Ta Sua, six species were investigated at 2,300
m asl. and three species were recorded from
1,500 - 2,000 m asl. It is found that Ta Sua has
more diversity species than other places
because this area might be less affected by
humans than other places.
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Table 4. Distribution of species in Ericaceae

Scientific names Sample Located points Altitude Forest status
codes (m)
Rhododendron aff. hainanense Merr. ~ ML76  E00508879/N02393008 1629 Evergreen
subtropical forest
e Evergreen
Rhododendron vialii Delavay & Franch.  ML47  E00508879/N02393008 1629 .
subtropical forest
Vaccinium aff. dunalianum Wight MLO05  E00510943/N02391429 1717 Evergreen
subtropical forest
R.hododendron a'rborzum subsp. ML32  FE00509094/N02394002 2328 Evergreen
cinnamomum (Lindl) Tagg subtropical forest
Rhododendro-n tanastylum var. ML42  F00509444/N02394059 2433 Eve?green
tanastylum Ridley subtropical forest
.. Evergreen
Rhododendron nuttallii Booth ML 41  E00509444/N02394060 2434 .
subtropical forest
Rhododendron maddenii subsp. ML69  F00509444/N02394061 2435 Eve?green
crassum (Franch.) Cullen subtropical forest
Enkianthus qyznqueﬂorus var. ML8&2  F00509444/N02394061 2435 Evergreen
serrulatus Wilson subtropical forest
. . Evergreen
Craibiodendron henryi W.W.Sm ML02  E00509444/N02394061 2435 .
subtropical forest
Lyonia villosa var. villosa Ridley ML52  E00509444/N02394061 2435 Evergreen
subtropical forest
Monotropastrum humile (D.Don) Hata ~ ML62  E00509094/N02394002 2328 Evergreen

subtropical forest

.

=~: Distributed areas of Ericaceae

Figure 3. Distribution of family Ericaceae in Muong La NR
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IV. DISCUSSION

Four FEricaceae species were recorded in
Copia NR (The result of biodiversity survey in
Copia NR, Son La province, 2002). Besides,
eight species investigated in Xuan Nha NR (The
result of biodiversity survey in Xuan Nha NR,
Son La province, 2003). In particular, Hoang
Lien National Park in Lao Cai provine with
29,509 ha is considered a extremely suiable
place for growth and development of Ericaceae.
There are 38 species of eight genera (Agapetes,
Enkianthus, Gaultheria, Leucothoe, Lyonia,
Pieris, Rhododendron and Vaccinium) were
found (The result of biodiversity survey in
Hoang Lien National Park, Lao Cai province,
2005). Based on the initial results obtained in
this study, Muong La NR is thought to have
more Ericaceae species than Copia and Xuan
Nha but less than that of Hoang Lien NR. One
important is that Muong La is a new NR in
Vietnam. There are very few studies on
Ericaceae species resulting in many Ericaceae
species might be still unknown.

The fruiting time of two Ericaceae species
(including: Rhododendron tanastylum var.
tanastylum Ridley, Rhododendron nuttallii
Booth) is from September to December (Ho,
1999; Ban, 2000; Chi, 2004). However, in this
study, the fruiting time of those species is from
July to August. Besides, three Ericaceae species
(including Rhododendron  tanastylum var.
tanastylum Ridley; Rhododendron nuttallii
Booth, and Rhododendron arborium subsp.
cinnamomum (Lindl) Tagg) are distributed from
2,300 m to 2,500 m above sea level which
compared to between 1,200 m to 3,000 m (Chi,

2004). Moreover, Vaccinium aff. dunalianum

Wight is located at elevation lower than 1,500
m (Chi, 2004), while this species is distributed
at elevation higher than 1,700 m in this study
site.

Furthermore, the information of indigenous
knowledge about Ericaceae species illustrates
that most of local people have good
understanding of Ericaceae. However, their
ability of plant indentification is still limited.
Local people can categorise what species
belong to the Ericaceae based on the common
characteristics of the family and they know well
where those species distribute in study area.
Information collected from PRA surveys played
important role for the following forest inventory.
Such information, though, is incompleted, it
contributed significantly to our discovery of
wide range new records of those species in
in Muong La NR. Therefore,

ethnobotany is an important component of any

Ericaceae

botanical study.

This study is the first time determination of
the number of Ericaceae species in Muong La
NR. The results provide information for the
conservation activity of Ericaceae species in the
future. For further work, seedling observation
will be conducted with those species of
Ericaceae in this study site.
V. CONCLUSION

In comparison with previous studies, this
research reported the distributed areas of 11
species of Ericaceae in Muong La NR including
Rhododendron

cinnamomum (Lindl)

arborium

Tagg,
dunalianum Wight, Rhododendron tanastylum
Ridley,

serrulatus

subsp.

Vaccinium

Enkianthus
Wilson,

var. tanastylum

quinqueflorus  var.
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Rhododendron nuttalii Booth, Rhododendron
maddenii subsp. crassum (Franch.) Cullen,
Rhododendron vialii Delavay & Franch.,
Craibiodendron W.W.Sm.,
Rhododendron Merr.,

Monotropastrum humile (D. Don) Hata, and

henryi

hainanense

Lyonia villosa var. villosa Ridley. Those species
distribute in the forest where the altitude at
1,500 - 2,400 m asl. The flowering and fruiting
periods of nine species were reported in this
study. Due to the diversity of species and
beautiful flowers, Ericaceae species may be a
promising source of horticulture.
ACKNOWLEDGEMENTS

The study was funded by the Rufford Small
Grants Foundation (18719 - 1). We are grateful
to the following persons for their assistance in
collecting plant materials: Mr. Lo The Thi,
Sung A Giang, Lo Van Sien, Duong Van
Hoang, Lo Van Trieu (Son La Province).

REFERENCES
1. Ban, N.T. (2000). Flora of Vietnam (volume 2,3).

Science and Technics Publishing House, Hanoi, Viet Nam.
2. Chi, V.V. (2004). The Plants
Dictionary. Science and Technics Publishing House,
Hanoi, Viet Nam, pp. 1076-2531.
3. Duy, N.V., Vinh, T.T., Cong, V.K., Hoi, Q.V.,
Tham, D.T., Huyen, N.T., Tien, T.V., Long, N.S.

(2014). Species composition and conservation status of

common

Rhododendron L. in Lam Dong. Vietnham Journal of
Forest Science, No.3, pp. 2310-2317, Ha Noi, Viet Nam.

4. Fang, M., Fang R., He, M., Hu, L., Yang, H,,
Qin, H., Min, T., David, F. C., Peter, F. S., Gary D. W.,
Arne, A. (2007). Ericaceae. In: Wu, Z-Y., P. H. Raven
& D. Y. Hong (eds.), Flora of China 11, Missouri
Botanical Garden Press, St. Louis and Science Press,
Beijing<http://www.efloras.org/flora_page.aspx?flora i
d=2 (accessed May 1*2017) >.

5. Forest Protection Department of Son La Province

(2014). The result of biodiversity survey in Muong La
Nature Reserve, Son La province. Working Paper, Son
La, Viet Nam.

6. Guendouze-Bouchefa, N., Madani, K., Chibane,
M, Boulekbache-Makhlouf, L., Hauchard, D.,
Kiendrebeogo, M., Stévigny, C., Okusa, P.N., Duez, P.
(2015).
antibacterial activities of three Ericaceae from Algeria.
Industrial Crops and Products, 70: 459-466.

7. Ho, P.H. (1999). An Illlustrated Flora of Vietnam
(Volume 1). Youth Publishing House, Hanoi, Viet Nam.

8. Hoang Lien National Park (2005). The result of

biodiversity survey in Hoang Lien National Park, Lao

Phenolic compounds, antioxidant and

Cai province. Working Paper, Lao Cai, Viet Nam.

9. Lecomte, H. (1930).
Generale de Indo-Chine, 3(6): 698-717. Paris.

10. Lecomte, H. (1930). Ericaceae. Flore générale de
I'Indo-Chine, 3(6): 717-746. Paris.

11.People’s

Vacciniaceae. Flore

Committee of Son La Province
(2002). The result of biodiversity survey in Copia
Nature Reserve, Son La province. Working Paper,
Son La, Viet Nam.

12.People’s
(2003). The result of biodiversity survey in Xuan Nha
Nature Reserve, Son La province. Working Paper,
Son La, Viet Nam.

13. People’s Community of Son La province (2015).
Decision No.1425/0D-UBND dated 30 June 2015 on
approval of Project of establishing Muong La Nature

Committee of Son La Province

Reserve, Muong La district, Son La province.

14.Quoc, L.H., Nhuan, D.V., Hao, C.T., Tuan, P.D.,
Nghiem, N.V (1998). Participatory Rural Appraisal (PRA)
in Agro-forestry extension. Agricutural Publishing House,
Hanoi, Viet Nam.

15. Trang, P.T., Truong, D.V., Thu, N.T., Nha, N.T.,
Thi. L.T. (2017). New records of plant species for the
flora of Muong La Nature Reserve, Son La Province,
Viet Nam. Journal of Agriculture and Rural
Development, No. 2: 108-114, Ha Noi, Viet Nam.

16.Yevhen, S., Nachychko, V., Prokopiv, A,
Honcharenko, V. (2017). Leaf

Rhododendron subsection Rhododendron (Ericaceae)

architecture in

from the Alps and Carpathian Mountains: Taxonomic

and evolutionary implications. Flora, 203: 26-38.

JOURNAL OF FORESTRY SCIENCE AND TECHNOLOGY NO. 2 -2018 155



Management of Forest Resources and Environment

156

NGHIEN CUU THANH PHAN VA PHAN BO CAC LOAI
TRONG HOQ PO QUYEN (ERICACEAE)
TAI KHU BAO TON THIEN NHIEN MUONG LA - SON LA

Pham Thanh Trang', Nguyén Thi Thu?, Phung Thi Tuyén’,

D5 Vin Truong’, Ly Ta Chun®, Hoang Manh Quyén®

L2338 Tryeong Bai hoc Lam nghiép

*Bao tang Thién nhién Quoc gia Viét Nam, Vién Khoa hoc va Cong nghé Viét Nam

TOM TAT

Két qua diéu tra di bd sung cho hé thyc vat tai Khu bao ton thién nhién Muong La, Son La 11 loai thudc 6 chi
trong ho D& quyén (Ericaceae). Chi Rhododendron c6 sb lugng loai 16n nhét 13 6 loai, cac chi Craibiodendron,
Vaccinium, Lyonia, Monotropastrum, Enkianthus chi xac dinh dugc 1 loai. Thoi gian ra hoa va két qua ctia cac
loai da dwoc didu tra va tdng hop trong nghién ctru ndy. Két qua cho thiy, chii yéu céc loai c6 thoi gian ra qua
vao thang 7. Két qua diéu tra ciing chi ra rang cac loai Pd quyén tai Khu bao ton thién nhién Muong La phan
bd & d6 cao tir 1.500 m dén trén 2.400 m so véi muc nudc bién, noi c6 khi hau mat va quanh nam c6 suong mu.
Céc loai cay ndy moc rai rac trong rimg kin thudng xanh 4m 4 nhiét d6i hodc thanh ting ddm nho trén nui cao.
Két qua diéu tra d3 b sung thong tin quan trong vé ho b quyén cho hé thuc vat tai Khu bao tdn thién nhién
Mudng La. Day 1a co s& ban dau cho nhitng nghién ciru tiép theo vé DS quyén.

Tir khéa: DS quyén, Ericaceae, Khu béo ton thién nhién Mudng La, phian bé.

Received :20/8/2017
Revised :21/3/2018
Accepted : 02/4/2018

JOURNAL OF FORESTRY SCIENCE AND TECHNOLOGY NO. 2 -2018



