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MUC LUC

TRAN NGOC CHI, TRUONG TRONG NGON. Khao sat su di truyén tinh
trang qué & thé he lai F,- F,clia t@’ haop lai 6t cay chi thién va chi dia
NGUYEN PHAM ANH THI, TRAN THI NGOC CHAU, TRUONG THI
TUYET NGAN, NGUYEN TAN TAI. Kho sét kh& ning khang vi khudn
Ralstonia solanacearum gay bénh héo xanh § thuc vat bang nano bac
NGUYEN QUOC KHUONG, TRAN CONG MINH, TRAN NGOC HOU, LE
VINH THUC, NGUYEN HONG HUE, TRAN CHI NHAN, PHAM DUY TIEN,
LY NGOC THANH XUAN. Hiéu qua clia vi khu&n hoa tan 1an Rhodobacter
sphaeroides dén sinh trudng va nang suét lda trén dat man Hong Dan —
Bac Liéu trong diéu kién nha Iudi !

PHAM THI XUAN, NGUYEN THANH TUAN. Nghién ctru thai vu thich
hop cho giéng dau tuong DT32 trong vu dong trén dat uét tai Ha Noi
PHAM HUNG CUONG, HOANG THI HAI, BOI HONG HANH. K&t qua nghién
clu phuc tréang giong cli cai hat uom Quéng Yén, Quéng Ninh i
NGUYEN THI HONG HONDA, PHAM THI MINH TAM, NGUYEN PHAM
HONG LAN, TRAN THANH DI, NGUYEN THIEN DUONG. Anh huéng clia
liéu luong phan dam dén sinh trudng va nang suét tinh dau sa Java
(Cymbopogon winterianus Jawitt) tai thanh phd H6 Chi Minh

NGUYEN THI BICH THUY, PAO CHAU THU, CAO VIET HUNG. Danh gia
hiéu lyc cla phan hitu co doi vdi cay ngd trong trén G4t cat bién tinh Nghé
An

DANG QUANG BICH, VUONG THI THUY HANG. Nhan giéng tra hoa vang
(Camellia chrysantha) Ba Ché, Quang Ninh bang phuong phéap giam hom
NGUYEN THI MINH NGUYET, PHAM ANH TUAN, PHAM THI THU. Anh
hudng clia nhiét do moi truong dén chét lugng ca ngtr dai duong phi Ié cap
dong bang chét tai lanh léng )

NGUYEN HOANG ANH, HUYNH THAI NGUYEN, NGUYEN THI THU
HA. Anh hudng ciia nhiét do va thai gian say 1én ham lugng phenolic va
B - caroten clia san pham bot lekima

HOANG THI LE THUONG. Anh huéng clia cac y&u t6 dinh dudng va moi
truong dén qua trinh 1&n men san xudt vang tir qua sim (Rhodomyrtus
tomentosa) )

NGUYEN THI LAM DOAN, LE THI QUYNH CHI, VU THI HUYEN. Butc d&u
danh gia kha nang x{r ly nuéc thai lang nghé san xudt bin va banh da béi
Bacillus licheniformis va Bacillus subtilis

NGUYEN HUYNH DINH THUAN, LY NGUYEN BINH, NGUYEN NGOC
TUAN. Nghién ctru anh hudng néng do va do deacetyl dén kha nang tao
mang cla chitosan tir vo tom

VU THI TRANG, LUU THI HA GIANG, PHAM HONG NHAT, LE VAN KHOI,
BUI THI ANH NGUYET, NGUYEN HUOU BUC, DANG THI LUA. Panh gia
da dang di truyén va c4u tric quan thé mot s§ dan ca chép & Viet Nam

BUI THI MAI PHUNG,’ NGUYEN TUAN ANH, NGUYEN HOU CHIEM. Panh
gi4 kha nang cung cép sinh khéi va dinh dudng clia vi to phu du va bam
day trong rudng lia ba vu & huyén Chg Méi, tinh An Giang

NGUYEN THI HA NGUYEN THI HOA, DANG VIET HUNG, VO MINH
HOAN, NGUYEN VAN HOP. Ung dung anh vién tham SPOT5 dé udc tinh
sinh khdi, trit Iugng céc bon rimg ngap man tai tinh Ca Mau

LE VAN BINH, NGUYEN VAN THANH, TRAN VIET THANG, NGUYEN
QUOC THONG, NGUYEN HOAI THU. Tinh hinh gay hai va mét s6 dac
diém sinh hoc clia loai sau rém (Streblote helpsi Holloway, 1987) hai Ban
chua (Sonneratia caseolaris (L.) Engl.) tai Ha Tinh

VU TIEN THINH, NGUYEN THI HOA, NGUYEN THI THANH HAI, PHAN
VIET DAI, GIANG TRONG T_OAN, TA TUYET NGA, TRAN VAN DONG,
TRAN MANH LONG, NGUYEN HOU VAN. Xac dinh cau tric dan vugn
mé vang Trung bo (Nomascus annamensis) tai Khu Bao ton Thién nhién
Dakrong, tinh Quang Trj bang phuong phap am sinh hoc i
SING SOUPANYA, LE XUAN TRUONG, BUI XUAN DUNG, NGUYEN
VAN TU, NGUYEN THI THU HA. Anh huéng clia bién phap ky thuat 1am
sinh dén cay tai sinh § rirng sau chay tai Khu ring phong ho Nam Ngum,
Cong hoa Dan chl Nhan dan Lao

NGUYEN VAN bAO, NGUYEN THI BICH NGOC. Panh gia hién trang
canh tac va dé xuat mot s6 gidi phap phat trién cay quyt hoi tai huyén Ba
Thudc, tinh Thanh Hoa
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KHOA HOC CONG NGHE

XAC BINH CAU TRUC BAN VUON MA VANG TRUNG BO
(Vomascus annamensis) TAI KHU BAO TON
THIEN NHIEN DAKRONG, TiNH QUANG TRI BANG
PHUONG PHAP AM SINH HOC

Vii Tién Thinh® #, Nguyén Thi Hoa?, Nguyén Thi Thanh HaiS,

TOM TAT

Phan Viét Dai''2, Giang Trong Toan?, Ta Tuyét Nga,

Tran Vin Diing"2, Tran Manh Long*, Nguyén Hiru Van!

Phuong phap am sinh hoc la mot phuong phap méi, c6 kha nang ting dung vao cong tac bao ton cac loai
dong vat hoang da no6i chung va cac loai Vugn noi riéng. Trong nghién ctru nay, phuwong phap 4m sinh hoc
duoc st dung @€ xac dinh cdu trdc dan Vuon ma vang Trung bo (Nomascus annamensis) tai Khu Bao ton
Thién nhién (BTTN) Dakrong, tinh Quing Tri. Tiéng hét cta cac dan Vuon duoc thu thap tir thang 3 dén
thang 7 nam 2019. Phé am thanh cta 15 dan Vuon duoc phan tich bing phin mém RAVEN nham xac dinh
cau tric dan. Két qua cho thay cac dan Vuon duoc nghién cttu chtt yéu roi vao mot trong 6 truong hop: (1)
dan chi c6 Vuon duc; (2) dan c6 1 Vuon duc trudng thanh va 1 Vuon cai truong thanh; (3) dan c6 2 Vuon
duc va 1 Vuon cai truéong thanh; (4) dan c6 1 Vuon duc trudng thanh, 1 Vuon cai trudng thanh va 1 Vuon
béan truéng thanh; (5) dan gébm 2 Vuon duc trudng thanh, 1 Vuon céi trudng thanh va 1 Vuon ban trudéng
thanh; (6) dan gém 1 Vuon duc truong thanh, 2 Vuon cai truéng thanh va 1 Vuon ban truéng thanh. Am
thanh ctia Vuon duc c6 tan s6 giao dong tir khoang 850 kHz dén 1.500 kHz; trong khi d6, am thanh cta
Vuon céi cé tan sé giao dong rat 1on, tir tan sé thap khoang 400 kHz dén tan s6 cao khoang 2.200 kHz.

T khoéa: Viron mé vang Trung b, Nomascus annamensis, cau tric dian, 4m sinh hoc, Khu BTTN Pakrong.

1. DAT VAN BE

Vuon ma vang Trung bo (Nomascus
annamensis) 1a mot loai vaon moéi duoc cong bo va
mo ta vao nam 2010 (Van Ngoc Thinh va cs., 2010).
Vuon ma vang Trung bo (MVTB) duoc phén loai vao
giong vuon mao, ho Vuon (Hylobatidae). Ngoai Viét
Nam, Vuon MVTB chi duwoc ghi nhan tai Lao,
Campuchia, do d6 loai nay duwoc xem la loai diac hiu
bong Duong (Rawson ef al, 2011). O nuoc ta, Vuon
MVTB duogc ghi nhan tir phia Nam séng Thach Han
(khoang 16°40’-16°50’ vi do0 Bac) thuoc tinh Quang
Tri dén song Ba (khoang 13°00-13°10° vi do Bic)
thuoc tinh Gia Lai va Phtu Yen (Rawson et al, 2011).
Tai Quang Tri, Vwon MVTB da duoc ghi nhan xuit
hién tai Khu Bao ton Thién nhién (BTTN) Dakrong.

! Truong Pai hoc Lam nghiép

2 Vién Lam nghiép va Pa dang Sinh hoc Nhiét ddi

"Email: vutienthinh@hotmail.com »

3 Cyc B4o ton Thién nhién va Pa dang sinh hoc, Téng cuc
MOoi truong, Bo Tai nguyén va Moi truong

* Cuc Kiém 1am, Téng cuc Lam nghiép, Bo Nong nghiép va
PTNT
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Hién nay, dimg trudc strc ép ctia nan sin ban trai
phép va mat moi treong song, loai Vuon MVTB dang
phai doi mat voi nguy co tuyét ching. Do vay, yéu
cau giam sat va nghién ctru cac dic diém sinh hoc,
sinh thai ctia loai Vuon hién nay 1a rat cao va cuc ky
quan trong. Theo phuong phap truyén thong, kich
thuoc va cau truc dan vuon duoc xac dinh bing cach
quan sat truc tiép (Ruppell, 2013). Tuy nhién, Vuon
MVTB hién nay chi con duoc tim thdy & nhitng khu
rung sau, kho tiép can. Ngoai ra, Vuon rat it khi duoc
phat hién truc ti€p qua quan sat nén viéc xac dinh
cau truc dan Vuon thuong gap nhiéu kho khan. Do
d6, viec ung dung phuwong phap am sinh hoc trong
xac dinh cau tric dan vuon 12 rat cin thiét. Tat ca cac
loai vuon déu tao ra nhimg tiéng hot khac nhau vé
giai diéu va tan s6 mang dac trung vé loai va gidi tinh
(Haimoff, 1984). Theo nghién citu clia Nguyén Vin
Thién va cs. (2017), tiéng hot ctia vaon MVIB duc
ngan va déu din hon, tan s6 nam trong khoang 1 - 2
kHz, trong khi vuon cai hot dai va bién dong len
xudng nhiéu hon véi khoang tan so tir 0,5 - 3 kHz.
Trén co sé do, phuong phap phan tich phé am thanh
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khong nhitng khac phuc duwoc cac nhuoc diém cua
phuong phdp quan sat truyén thong, ma con cho
phép xac dinh duoc cau truc cho nhiéu dan Vuon. Vi
vay, trong nghién cttu nay da tién hanh nghién cttu
xac dinh cau truc dan Vuwon MVTB (Nomascus
annamensis) tai Khu BTTN Dakrong, tinh Quang Tri
qua phan tich phé am thanh thu duoc trong qua trinh
diéu tra.

2. PHUDNG PHAP NGHIEN CUU

2.1. biéu tra thuc dia

Hoat dong diéu tra thuc dia duoc thuc hién tai
Khu BTTN Dakrong tir thang 12/2018 dén thang
7/2019 theo phuong phap diéu tra theo diém. Thiét
bi ghi am duogc dit trong rimg va c6 khoang cach it
nhatla 2 km.

Thiét bi ghi 4am duoc gin vao than cay rimg cach
mat dat tir 1,3 m tré len. Céc thiét bi ghi am duoc
thiét 1ap dé ghi lai 4m thanh tie 5 gio 00 cho t6i 9 gio
00 sang véi tan s6 ldy mau 1.600 Hz. Dir lieu am
thanh duoc tach thanh céc file twong ting voi 60 phut
ghi va duoc luu vao bd nhé cua dién thoai dudi dang
dinh dang wav.

Tiéng hét ctia Vuon MVTB duogc ghi lai voi chat
lwong tot tai 16 diém, ddm bao phé am thanh cta
ting ca thé duoc thé hién ro trén phan mém RAVEN,
tir d6 xac dinh duoc ciu tric cta dan Vuon mot cach
chinh x4c nhat.

2.2. Xt Iy s6 lieu

Phian mém RAVEN (Cornell Lab of Onithology)
duoc st dung dé truc quan héa cac dix liéu am thanh,
tr d6 xac dinh s6 dan Vuon hot, s6 luong ca thé
trong mdi dan. Cac ca thé Vuon duc va cai thuoc
nhém Vuon mao (Nomascus) déu co thé phat ra
tiéng hot, déng thoi phd am thanh cta cac ca thé nay
rat dé phan biét (Van Ngoc Thinh va cs, 2010). Vi

vay, da stt dung cac mau phé tiéng hot duge mo ta
boi Konrad va Geissmann (2006) dé xac dinh ciu
truic dan Vwon ghi nhian dwoc tai Khu BTTN
Dakroéng.

3. KET QUA NGHIEN CUU

3.1. Phd am thanh ctia Vuon MVIB

Mot dan Vuon MVTB day du thuong c6 ca thé
duc, ca thé cai, ca thé ban trudng thanh va con non.
Tuy nhién, do con non méi sinh chua cé kha nang
hét nén khéng duoc ghi nhan qua dm thanh va
khong duwoc dé cap trong nghién cttu nay. Phé am
thanh ctia Vuon MVTB duc c6 tan sé it dao dong, tir
khoang 850 kHz dén 1.500 kHz (Hinh 1).

[ ot v s )|

Hinh 1. Phé 4m thanh ctia mot dan Vuon day da

Trong khi do, tan s6 am thanh ctia Vuon cai tai
Khu BTTN Dakrong dao dong rat 16m, tir tan s6 thap
nhat khoang 400 kHz dén tan s6 cao nhat khoang
2.200 kHz. Thoi gian moéi 1an Vuon cai hot kéo dai
khoang 15 gidy. Hinh anh phdé am thanh cta Vuon
béan truéng thanh kha giéng véi Vieon cai, tuy nhién
yéu va ngan hon (Hinh 1). Thong thuong, Vuon ban
trudng thanh sé hot cung lac véi Vuon cai.

3.2. Phan tich cdu tric mot s6 dan Vuon biang
phd am thanh

Béng 1. Bang tdng hop ciu triic mét s6 dan Viron

. Thoi gian S6 lwong | S6luwong | So6 luong ban .
R Neay Bat dau Két thuc duc cai truéng thanh Tong
1 31/3/2019 7 gio 15 7 gio 32 2 1 1 4
2 | 17472019 | 7giv25 | 7gio32 1 0 0 1
3 2/4/2019 6 gio 51 7 gio 04 1 1 0 2
4 3/4/2019 5 gio 56 6 gio 14 1 1 0 2
5 6/4/2019 8 gior 00 8 givr 14 1 2 1 4
6 9/4/2019 7 gio 35 7 gio 50 1 2 1 4
7 10/4/2019 7 gio 31 7 gio 42 1 2 1 4
8 11/4/2019 6 gior 03 6 gio 19 2 1 0 3
128 NONG NGHIEP VA PHAT TRIEN NONG THON - KY 2 - THANG 5/2021
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. Thoi gian S6 luong | So6lwong | SO lwong ban N
R Neay Bat dau Két thuc duc cai truong thanh Tong
9 6/5/2019 7 gio 07 7 gio 18 1 1 0 2
10 28/5/2019 7 gio 27 7 gio 42 1 1 1 3
11 31/5/2019 6 gio 18 6 gior 36 1 1 0 2
12 31/5/2019 4 gity 57 5 gio 07 1 1 1 3
13 1/6/2019 6 gior 18 6 gio 28 1 1 0 2
14 2/62019 5 gio 08 5giv 19 1 1 0 2
15 2/6/2019 5 gio 07 5gi0 19 1 1 1 3
16 8/6/2019 5 gior 32 5 gio 48 1 1 0 2

Can ctr vao két qua phan tich am thanh, da xac
dinh duoc cdu truc co ban cta loai Vuon MVTB tai
khu vuc nghién cttu bao gom 6 kiéu: (1) dan chi co6
Vuon duc; (2) dan ¢6 1 Vuon duc truong thanh va 1
Vuon cai truong thanh; (3) dan co6 2 Vuon duc va 1
Vuon céi truong thanh; (4) dan c6 1 Vuon duc trudng
thanh, 1 Vuon cai truéng thanh va 1 Vuon ban truéng
thanh; (5) dan gom 2 Vuon duc trudng thanh, 1 Vuon
cai truong thanh va 1 Vuon ban truéng thanh; (6)
dan gédm 1 Vuon duc trudng thanh, 2 Vuon cai truéng
thanh va 1 Vuon ban truéng thanh (Bang 1).

Trong quéan thé, ty lé ca thé duc va cai déu 1a
42%. Ty le ca thé ban trudong thanh cai la 16% (Hinh
2). Kich thuéc dan trung binh vao khoang 2,7 c4 thé.
Tuy nhién, kich thuéc dan nay chua bao gdbm céc con
non vi ching chua cé kha ning hot, do vay su c6 mat
ctia chung khong duoc thé hién trén phd am thanh.

= But

Hinh 2. Ty 1é c4 thé duc, c4i va ban truéng thanh
trong quan thé

Trong cac kiéu cdu truc dan, dan c6 1 Vuon duc
va 1 Vuon céi 1a phé bién nhat, ti€ép dén 1a kiéu cau
truc dan c6 1 Vuon duc, 1 Vuon cai va 1 Vuon ban
trudng thanh; kiéu cau truc 1 Vuon duc, 2 Vuon cai
va 1 Vuon ban truong thanh.

Trong cac dan vuon ghi nhan tai thuc dia, co
nhiing dan chi cé 1 ca thé duc (Hinh 3). C6 thé day la
nhitng ca thé vuon duc dén tudi trudng thanh va tach
khoi dan.

NONG NGHIEP VA PHAT TRIEN NONG THON - KY 2 - THANG 5/2021

) Soona 1: 2010401 BTS00y

TN TO5. THN % TR4 TU& NS TS 1AM

Hinh 3. Phé am thanh ctia @an Vuon chi cé
1 Vuon duc

boi voi cac dan c6 1 vuon duc va 1 vuon céi
trudng thanh, ca thé duc thuong keéu trudc voi am tan
rat thap (Hinh 4). Tiép sau d6 1a tiéng kéu to ciia ca
thé cai, thuong kéo dai khoang 10 giay. Tiéng kéu cta
ca thé cai thuong rat to va vang, am tan bién dong
manh. Sau khi c4 thé cai ngimng kéu thi ca thé duc sé
phét ra tiéng keu dé két thuc chuéi tiéng kéu phiee ctia
2 ca thé duc cai.

8 Sound1: SRS, 2 m

|

s VI

Hinh 4. Phd am thanh ctia @an Vuon c6 1 Vuon duc va
1 Vuon céi truong thanh
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Tai mot s6 diém diéu tra, am thanh cta 2 vuon
duc da déng thoi duoc ghi nhan (Hinh 5). Cé kha
nang xay ra truong hop moét dan cé 2 vuon duc. Cing
c6 thé mot vuon duc séng mot minh gan mot dan
vuon c6 du dyc cai. Cau truc dan trong truong hop can
duoc nghién ciu thém.

) Sonad 1: 24190411 D6E4ET oo B

Hinh 5. Phé am thanh ctia @&an Vuon bao gém 2 Vuon
duc va 1 Vuon cai

Trong nghién ctru nay, hinh anh phé am thanh
thé hién mot dan cé 2 ca thé vuon cai (Hinh 6). Pho
am thanh ctia 2 vuon cai nay song song voi nhau va
duoc thuc hién lién véi nhau, cho thay day 1a 2 ca thé
cua cung mot dan.

) Sound 1:20190008 (70055 oo B
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+
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Hinh 6. Phé 4m thanh ctia @an Viron bao gém 1 Viron
duc va 2 Vuon cdi treong thanh va 1 vaon ban truéng
thanh

3.3. Thao luan

Ty lé ca thé duc va cai can bang, ty lé ca thé ban
truong thanh kha cao. Cdu tric quan thé nay cho
thdy quan thé c6 thé duoc duy tri tot trong twong lai
néu cac yéu t6 de doa duoc kiém soat.

Theo két qua nghién ctu truéc day st dung
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phuong phéap diéu tra truyén théng, loai Vuon den
ma tring (Nomascus leucogenys) va Vuon ma vang
(Nomascus gabriellae) thuong duoc ghi nhan cé cau
triuc dan theo gia dinh, gom 1 duc 1 cai va c6 thé co
ca thé ban trudéng thanh va con non (Ruppell, 2013;
Kenyon ef al, 2011). Viec xuat hién 2 ca thé cai trong
cing mot dan rat it khi duoc ghi nhan, tuy nhién kiéu
cau trac dan nay da duoc bat gap ngoai tu nhién
(Kenyon et al, 2011; Barca et al, 2016). Barca et al
(2016) da ghi nhan mot dan vuon co 2 cai thé cai co
kém con non mdi sinh. Két qua phan tich qua phé
am thanh nay mot lan nita khang dinh trong mét gia
dinh vuon c6 thé c6 nhiéu hon 1 cé thé cai.

Trong cac nghién ctu trudoc day, viec quan sat
duoc cac dan vuon 1a rat khé khan. Tuy nhién, trong
nghién ctru nay cau tric cta 16 dan vuon da duoc xac
dinh. Mot s6 luong 16n dan vueon duoc nghién ctu
trong thoi gian ngan da cho thdy tiém ning cua
phuong phap am sinh hoc trong nghién ctu, diéu tra
va giam sat cac loai vueon, khong nhimg & Viet Nam
ma con & ca khu viee chau A.

4. KET LUAN

Két qua da phan tich duoc phd am thanh cta
Vuon MVTB duc, cai va ban truéng thanh tai Khu
BTTN Dakrong. Trong khi tin s6 am thanh cta
Vuon duc dao dong tir khoang 800 kHz dén 1.500
kHz thi tin s6 am thanh ctia Vuon cai dao dong kha
16m, tir khoang 400 kHz dén tan s6 cao khoang 2.200
kHz, thoi gian méi 1an hot nghe duoc kéo dai dén
khoang 15 giay.

C6 6 kiéu cau truc dan Vuon trong Khu BTTN
Dakrong, gom: (1) dan chi cé Vuon duc; (2) dan c6 1
Vuon duc truong thanh va 1 Vuon cai truong thanh;
(3) dan c6 2 Vuon duc va 1 Vuon cai truéng thanh;
(4) dan c6 1 Vuon duc truong thanh, 1 Vuon cai
truong thanh va 1 Vuon ban truong thanh; (5) dan
gom 2 Vuon duc truong thanh, 1 Vuon cai truong
thanh va 1 Vuon ban truéng thanh; (6) dan goém 1
Vuon duc truong thanh, 2 Vuon cai truong thanh va 1
Vuon ban truéng thanh.
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DETERMINING GROUP STRUCTURE OF NORTHERN BUFFED - CHEEKED (Nomascus annamensis) IN
DAKRONG NATURE RESERVE, QUANG TRI PROVINCE USING BIOACOUSTIC METHOD

Vu Tien Thinh, Nguyen Thi Hoa, Nguyen Thi Thanh Hai,

Phan Viet Dai, Giang Trong Toan, Ta Tuyet Nga,

Tran Van Dung, Tran Manh Long, Nguyen Huu Van

Summary

Although bioacoustics is a new method, it can be applied to the conservation of wildlife in general and
gibbon in particular. In this study, bioacoustics method was used to determine the structure of Northern
buffed-cheeked gibbon (Nomascus annamensis) in Dakrong Nature Reserve, Quang Tri province. The
gibbon songs were collected from March to July 2019. The sound spectrum of 16 gibbon groups were
analyzed using RAVEN software in order to determine the group structures. Gibbons groups were found to
fall into one of the six following types: (1) male gibbon; (2) 1 male gibbon and 1 female gibbon; (3) 2 male
gibbons and 1 adult gibbon; (4) 1 male gibbon, 1 female gibbon and 1 sub-adult gibbon; (5) 2 male gibbons,
1 female gibbon and 01 sub-adult gibbons; (6) 1 male gibbon, 2 female gibbons and 1 sub - adult gibbon.
The sound frequency of male gibbons ranges from about 850 kHz to 1500 kHz; while, the sound frequency
of female gibbons varies, from about 400 kHz to about 2200 kHz.

Keywords: Northern buffed - cheeked gibbon, Nomascus annamensis, group structure, bioacoustics,

Dakrong Nature Reserve.
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