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Abstract: | examined variation in community structure, species richness, biomass and abundance of
Coprini dung beetles from 45 trapping sites in meadows, 35-year-old secondary forests and primary
forests in tropical, high-elevation karst ecosystems of Puluong Nature Reserve, Thanh Hoa Province.
My main aim was to explore community response to the influence of land use change. By comparing
the structure and community attributes of the beetles between 35-year-old secondary forests and
primary forests, | expected to give indications on the conservation value of the old secondary forests
for beetle conservation. Community structure significantly differed among landuse types. Species
richness, abundance and biomass were significantly higher in forest habitats than in meadows. The
cover of ground vegetation, soil clay content and tree diameter are important factors structuring
Coprini communities in karst ecosystems of Pu Luong. The secondary forests, after 35 years of
regrowth showed similarities in species richness, abundance and biomass to primary forests. This
gives hope for the recovery of Coprini communities during forest succession.
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Anh hudng cua su thay d6i st dung dat dén bo hung Coprini
cu tru trén hé sinh thai ni da voi tai Khu Bao ton thién nhién
Pu Ludng

Bui Vian Bic*

Khoa Qudn ly Tai nguyén rieng va Moi truong, Truong Pai hoc Lam nghiép Viét Nam,
Quo’b 16 21, Xudn Mai, Chuwong My, Ha No¢i, Viét Nam

Nhén ngay 26 thé}ng 7 nam 2019
Chinh stra ngay 13 thang 8 nam 2019; Chap nhan dang ngay 15 thang 8 nam 2019

Tom tat: Nghién ciru da tién hanh so sanh ciu tric quan x4, thanh phan loai, sinh khéi va mat do
ctia bo hung Coprini tai 45 vi tri biy. Céc bay nay duoc bd tri doc theo céc dang sir dung dét tir trang
¢ dén rung thr sinh 35 ndm va ring nguyén sinh thudc hé sinh thai nai da voi tai Khu Bao ton thién
nhién PU Ludng, tinh Thanh H6a. Muc dich ciia nghién ciru nay 1a xac dinh xu huéng bién doi cua
quan xa bo hung trong qué trinh thay ddi s dung dat. Théng qua viéc so sanh ciu tric va cac dic
trung quan xa bo hung giira ring thr sinh 35 nam va ring nguyén sinh, nghién ctru da xac dinh gia
tri bao ton cua rirng th sinh gia cho quan xa bo hung. Cau triic quan x& bo hung Coprini khac nhau
¢6 y nghia thdng ké giita cac kiéu sir dung dat. Thanh phan loai, mat d6 va sinh khéi cua bo hung
Coprini cu tri & c&c hé sinh théi rimg cao hon trang co. Mirc d6 che phu mat dit cua thyc vat tang
dudi (< 0.5 m), ty lé dat sét va duong kinh cay gd la cac nhan té méi truong quan trong anh huéng
dén cAu tric bo hung Coprini. Rung thir sinh phuc hdi sau 35 nim bo héa cé thanh phan loai, mat
d6 va sinh khéi twong ty nhu & rieng nguyén sinh. Két qua nay mang lai hy vong cho viéc phuc hoi
quan xa bo hung trong qua trinh phuc hdi ring.

Tir khéa: Bo hung, Coprini, hé sinh thai da voi, Pi Ludng, thay d6i sir dung dat.
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1. Mé dau

Thuat ngit “bo hung” thuong duogc su dung
dé chi nhirng loai bo canh cimg an phan thudc ba
ho Scarabaeidae, Aphodiidae va Geotrupidae
(Coleoptera: Scarabaeoidea) [1, 2]. Bo hung
thuong s dung phan cac loai dong vat lam
nguon thac an chinh va lam nguyén liéu dé Xay
t6. Bo hung c6 phan bé rong, sinh séng & nhiéu
vung dia ly va hé sinh thai khéc nhau tir dat trang
trai, sa mac, déng co dén cac hé sinh thai ring.
Chung c¢6 vai tro sinh thai quan trong théng qua
viéc di doi phan dong vat, thic day chu trinh tuan
hoan dinh dudng cua dit. Ngoai ra bo hung c6
vai trd quan trong trong viéc phat tan hat giéng
cling nhu kiém soat cac loai ky sinh ngudi va
dong vat (vi du rudi ky sinh) théng qua qué trinh
van chuyén va tiéu thu nhanh chéng phan cua
dong vat [1, 3].

Quéan x4 bo hung dang bi thay ddi do su
chuyén d6i muc dich sir dung dét ciia con nguoi.
bic biét 1a ¢ khu vuc nhiét d6i, hon 80% dién
tich dat ndng nghiép duoc hinh thanh trén dién
tich ring tu nhién trong giai doan 1980 — 2000
[4]. Dé c6 thé bao vé va duy tri tinh da dang sinh
hoc bo hung cling nhu chirc nang sinh thai cua
ching thi viéc danh gia anh huong ciia su chuyén
ddi dat d&én quan xa bo hung 1a quan trong. Mic
du hau qua cua viéc chuyén dbi ring téi quan xa
bo hung dd duoc danh gia trong nhiéu nghién
ctru trén thé gioi [5-16], két luan vé xu huéng
bién d6i cua bo hung theo céc kiéu thay ddi st
dung dat vin con it sy théng nhit. Vi dy,
Boonrotpong [7], Shahabuddin va cs. [14],
Gardner va cs. [11] chi ra mot sy suy giam
nghiém trong trong quan x& bo hung & rimng thir
sinh. Trong khi d6, Vulinec [15], Quintero va
Roslin [13], Vulinec va cs. [16], Nichols va cs.
[17] khong thé tim thay sy khac nhau trong quan
xa bo hung gitra hai h¢ sinh thai nay. Do su thiéu
théng nhat trong cac nghién ciru da thyc hién,
nhiing nghién ciru xa hon vé bo hung & cac viing
dia ly khac nhau va céac hé sinh thai dac biét la
can thiét dé gop phan tong hop két qua.

Hé sinh thai nai d4 voi Viét Nam chiém dién
tich khoang 60.000 km2, va l1a mot hé sinh théi

dic biét co tinh da dang sinh hoc cao véi nhiéu
loai dac hiru. Hé sinh thai nai da voi dugc dac
trung boi nhimg day nii cao va tuong dbi co lap
[18, 19]. Nhleu loai dong vat 1é6n va trung binh —
nguon cung Cap thire an chinh cho bo hung, dugc
tim thiy chi yéu ¢ khu vuc nti da voi nhur loai
son duong (Capricornis milneedwardsii) va
nhiéu loai linh truong khac (Trachypithecus
delacouri, T. francoisi). Hién nay hé sinh thai ndi
da voi dang bi tac dong manh do su chuyén doi
muc dich st dung dat cta con ngudi va sy khai
thac quéa muc than, da va quang. Hau qua la cac
hé sinh thai nai d4 voi dang bi chia cit manh, tao
ra nhirng phan manh rirng tu nhién bi ¢6 1ap. Qua
trinh ndy gay anh huong tiéu cyc dén tinh da
dang caa dong, thuc vat.

Bo hung rat nhay cam véi nhimg thay ddi
trong cau trdc vat ly caa sinh canh, nhu 16p che
phu caa thuc vat [20, 21], 16p tham muc [22-24]
hay dic diém dét [6, 25, 26]. Do d6 bo hung da
dugc lya chon lam chi thi sinh hoc hiéu qua cho
nhitng tac dong dén da dang sinh hoc lién quan
dén qua trinh thay d6i hé sinh thai [5, 6, 17]. Bén
canh do, bai vi bo hung phu thugc vao phén cua
dong vat, nén ching c6 thé phan &nh nhirng thay
dbi trong thanh phan, ciu tric cua dong vat [27-
30]. Tuy nhién quan xa bo hung tai khu vuc nai
d4 voi ¢ Viét Nam con it dwoc biét dén. Mot
nghién ctu gan day vé bo hung, tap trung chinh
vao nhitng loai bo hung kich thudc nho, gidng
Onthophagus & khu vuc nui da voi tai Khu Bao
ton dong vat hoang dd Ton Nga Chang (Théai
Lan) da chi ra nhung anh huong y nghia cta cia
su thay doi cac yéu té moi truong nhu cuong do
anh sang, 16p che phu thuc vat va nhiét @6 (lién
quan téi sy thay doi str dung dét) téi thanh phan
cac loai bo hung Onthophagus [8]. Két qua nay
da xac nhan mae do nhay cam cua nhirng loai bo
hung c6 kich thuéc nho t6i nhiing thay ddi moi
truong. Tuy nhién nhitng loai bo hung c6 kich
thudc Ion nhu tong Coprini dong vai tro chinh
trong chire néang sinh thai [10, 11, 24]. Do do,
nghién ciru quan 1y bao ton can bao gom nhiing
loai bo hung c¢ kich thudc lon.

Muc dich cua nghién ctru nay la dénh gia
nhitng anh huong tiém nang cua thay doi sir dung
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dat dén da dang va ciu tric quan xa bo hung
Coprini thdng qua viéc diéu tra va danh gia cac
loai bo hung co kich thudc lon thudc téng
Coprini theo cé4c kiéu sir dung dét tir rirng nguyén
sinh, rirng tht sinh dén trang co. Gia thuyét cua
nghién ctru nay 1a quan x& bo hung Coprini s&
phan (ing r6 rét véi nhiing thay doi kiéu sir dung
dat tir hé sinh thai rimg dén trang co. Ngoai ra,
thdng qua viéc so sanh thanh phan, cau trdc quan
xa bo hung gitra rirng nguyén sinh va ring thi
sinh gia, nghién cau cé thé budc dau danh gia
gi tri bao ton caa ring thir sinh ddi véi bo hung.

2. Vit li¢u va phwong phap nghién ctru
2.1. Khu vuc nghién cuu

Nghién ciru dugc thyuc hién tai Khu Bao ton
thién nhién Pu Lubng (Thanh Hoéa) (20°21' —
20°34'N, 105°02' — 105°20'E). Khu vuc diéu tra
nam trén hé sinh thai nai d4 voi ving Cao Son
(xa Ling Cao, huyén Ba Thudc) thuge day nli
da voi Pu Ludéng — Cuc Phuong. Khu vuc nay
chiu anh huong caa khi hau nhiét déi gié mua
Véi lwgng mua trung binh tor 1500 — 1700 mm.
Mua dong kéo dai tir thang 11 dén thang 4 nim
sau. Nhiét do trung binh tai khu vuec tir 20 — 22°C
[31, 32]. Nhiéu dién tich rirng cua Khu Bao ton
da bi tac dong manh bai cac hoat dong ciaa nguoi
dan dia phuong nhu: sin ban, khai thac gd,
chuyén doi dat rimg sang dat néng nghiép. Vi
vay, hién nay Khu Bao ton Pu Ludng dang ton
tai nhiéu kieu s dung dét: rung nguyén sinh,
ring thi sinh, rimg trong, dat ndng nghiép, trang
co. Méc du viéc khai thac va chuyén doi dat rirng
d4 bi nghiém cam tir ndm 1991 theo Luat Bao vé
va Phat trién rung (58-LCT/HDNNS), qua trinh
chuyén d6i dét rirng van dién ra, dic biét & khu
vuc cong dong dan toc thiéu sé vang ndi cao
[33].

Bo hung Coprini dugc thu bt tai ba kiéu st
dung dét chinh 1a ring nguyén sinh, rung thar
sinh va trang co. Cac kiéu st dung dat nay nam
& d6 cao tir 780 — 900 m va cach nhau it nhét 2
km. Theo hé thong phan loai riing caa Thai [34],

rang nguyén sinh trong nghién cau nay la rung
kin thuong xanh trén nui da voi vGi CAu tric tang
tan phirc tap gdém 5 tang chinh. Tang trén cao
duogc dic trung boi nhitng ciy go cao hon 35 m
thuoc hai ho chinh Dipterocarpaceae va
Combretaceae. Tang wu thé va ting thap gdm céc
loai cay g véi chiéu cao trung binh tir 15-25 m
thuoc cac ho: Lauraceae, Magnoliaceae,
Meliaceae, Fagaceae, Sapindaceae,
Mimosaceae, Ulmaceae va Annonaceae. Thuc
vat ting dudi bao gém cac ho Urticaceae,
Araceae va Begoniaceae. Cling theo Thai [34],
rung tha sinh trong nghién ciru nay duoc Xac
dinh 1a riing thir sinh phuc hdi sau nwong ray,
bao gdm nhiing loai cay gd dang sinh trudng trén
dién tich dat néng nghiép bi bo hoa lau nim (>
35 nam). Khu vyc trang co tung la noi canh tac
nong nghiép nhung da bo héa dugc 5 nam va
dugc dic trung bai cy bui, co va mot sb it cay
gd nho.

2.2. Phwong phdp thu thdp mau va giam dinh

Bo hung Coprini dwoc thu bat bang biy hé
c6 mdi nhir trong thoi gian 10 ngay tir 15.4. —
25.4.2016. Tai mdi kiéu st dung dat, 15 biy
duoc thiét 14p trén hai tuyén diéu tra song song,
cach nhau 100 m. Trén céc tuyén, cac bay duoc
dit cach nhau it nhat 150 m dé giam muac do6
nhiéu giira cac bay [35]. Tong s6 45 bay duoc st
dung cho ba kiéu str dung dat trong nghién cau
nay. M&i bdy gom mot hop nhua (duong kinh 22
cm, chiéu cao 16 cm) chtra khoang 500 ml dung
dich cdn 70° va duoc chon xudng dat téi miéng
hop. Méi nhtr 12 300 g hdn hop phan lon va phan
trau (ty 18 1:1). Mbi duoc treo phia trén va céach
miéng hop khoang 7 cm. Sau 72 gio bay, toan bo
bo hung thu dwoc s& dugc bao quan trong con
70° va duoc mang toi phong thi nghiém.

Bo hung Coprini dwoc giam dinh cha yéu
dra vao khoa phan loai dugc xay dung gan day
cho Viét Nam cua Bui va cs. [36], Bui va
Bonkowski [37], Kabakov va Napolov [38] va
dua trén sy so sanh hinh thai v&i cac mau vat
trong cac bo suu tap tai Bao tang lich su ty nhién
Phap (French National Museum of Natural
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History (MNHN), Pari, Phap), Bao tang lich su
tu nhién Prague (National Museum Prague
(NMPC), Prague, Cong hoa Séc) va Trung tam
da dang sinh hoc tu nhién Leiden (Naturalis
Biodiversity Center (RMNH), Leiden, Ha Lan).
Cac mau vat trong nghién ciru nay dang duoc luu
trir & c&c bao tang trén va tai Truong Dai hoc
Lam nghiép Viét Nam (VNUF, Xuan Mai,
Chuong My, Ha Noi).

2.3. Phwong phdp xdc dinh cdc nhdn té méi trieong

Dit liéu vé& moéi trudng va mau dat duoc thu
thap cuing thoi diém véi viéc thu thap bo hung.
Phuong phap bdn huéng cua Brower va Von-
Ende [39], Campos va Hernandez [22] duoc cdi
tién dé do dém cac nhan t6 moi trudng tai mdi vi
tri nghién cau. Véi viéc str dung vi tri by nhu
mot diém trung tam, mot hinh chir thap duoc tao
ra chia vi tri diéu tra thanh bon géc. Trong moi
goc, cay go (duong kinh ngang nguc > 6 cm va
chiéu cao > 1 m) va cdy bui (Chleu cao<lm)é
vi tri gan bay nhét duoc danh ddu va duoc do
dém cac chi tiéu sinh truong nhu dwong kinh,
chiéu cao va khoang céch téi biy. Bén canh do,
mot dién tich nho 1 m? trong mdi goc dugc sir
dung dé do dém chiéu cao I6p tham muc, ty 18
phan trim che phu cua lép tham muc va dién tich
che phit mat dét cua thyc vat tang dudi (< 0.5 m)
bang cach str dung 6 16p phan cap: 0 — 5%, 6 —
25%, 26 — 50%, 51 — 75%, 76 — 95% va 96 —
100%. Céac mau dat dugc thu thap xung quanh
biy va duoc tron déu trudc khi mang vé phong
thi nghiém. Viéc xac dinh do tan che cua cay go
ciing duoc tinh toan dwa vao 6 1¢p phan cap: 0 —
5%, 6 — 25%, 26 — 50%, 51 — 75%, 76 — 95% va
96 — 100%.

2.4. Phan tich di liéu

Phan tich théng ké duoc thuc hién véi phan
mém R, phién ban v. 3.4.0 [40]. BPuong cong tich
lity duoc st dung dé danh gia mirc do hiéu qua
ctia phuong phép diéu tra. Phuong phap NMDS
“Non-metric multidimensional scaling” dya vao
chi s6 khong giéng nhau Bray-Curtis tir mot ma
tran dir liéu thanh phan loai qua cac vi tri diéu
tra. Phuong phap NMDS duoc sir dung dé mo ta

dic diém cau tric quan xa bo hung cu tra & cac
kiéu sir dung dat. Phuong phap phan tich hoan vi
da bién clia phuong sai “Permutational multivariate
analysis of variance” (PERMANOVA) duoc sir
dung dé kiém tra su sai khac trong ciu tric quan
x4 bo hung gitra cac kiéu sir dung dat. T4t ca céc
phuong phéap kiém tra va biéu do duoc thyc hién
véi goi dir liéu “vegan” phién ban v. 2.4-5 [41],
va duoc tinh todn vai 999 hoan vi. Bé 1am rd anh
huéng caa cac nhan td méi truong dén cau tric
quan xa bo hung, c4c yéu té méi truong ciing nhu
thanh phan loai bo hung dugc dua vao bicu db
NMDS sur dung chirc ning “envfit” trong goi dir
liéu “vegan”. Gia tri p duoc tinh toan 999 lan.

3. Két qua nghién ciu

3.1. Thanh phan, phan b va sinh khdi céc loai
bo hung Coprini theo cac kiéu su dung dat

Téng s6 413 c4 thé cua 7 loai bo hung
Coprini da dugc ghi nhan tai khu vgc nghién
ctru. Trong d6 gidng Copris ¢6 s lugng loai cao
nhat véi 4 loai, gibng Synapsis c6 2 loai va gidng
Catharsius véi 1 loai. BPuong cong tich 1ty loai
qua ca ba kiéu str dung dat dat dén muc tiém can
(Hinh 1). M6 hinh phan tich nay da chi ra rang
s0 lugng loai dugc ghi nhan ¢ cac vi tri diéu tra
phan anh gan nhu chinh xac sé lugng loai ¢ trong
tu nhién.

4 —s—s—%—e—=—% Ripng nguyén

e i sinh

© - g Rirng thie
A sinh

T T T T T T T
2 4 6 8 10 12 14

S6 lwong bay/diém diéu tra

Hinh 1. Dudng cong tich liiy loai mo td tinh hi¢u qud
cua viéc thu mau qua cac kiéu st dung dat: ring
nguyén sinh, rirng th sinh va trang co.



B.V. Bac / VNU Journal of Science: Natural Sciences and Technology, Vol. 35, No. 4 (2019) 42-54 47

Hé sinh thai ring c6 s luogng loai Coprini
I6n hon trang co (rung nguyén sinh: 7 loai; rung
thur sinh 6 loai va trang co 4 loai). Ba loai Coprini
chi dugc ghi nhan ¢ cac hé sinh thai ring, bao
gom: Synapsis tridens Sharp, 1881, S. puluongensis
Bui & Bonkowski, 2018 va Copris sonensis Bui,
Dumack & Bonkowski, 2018. Trong d6, loai S.
puluongensis chi dugc ghi nhan & rirng nguyén
sinh.

35 4

30

S0 lwong ca thé
5 B
| |

=g T —

Sinh khéi

Rirng nguyén Rirng thir Trang co

sinh sinh

Tuong ty nhu thanh phan loai, s6 lugng cé4
thé va sinh khdi cua céc loai bo hung Coprini
cling thay doi y nghia tir hé sinh thai rimg dén
trang co. Dac biét c6 sy khac nhau rat Ion giira
ring thir sinh va trang co. Tuy nhién, khéng c6
su khac nhau y nghia giira rung thi sinh va ring
nguyén sinh & s luong cé thé va sinh khéi bo
hung trong cac bay (Hinh 2, Bang 1).

o —

T T T
Rirng nguyén  Rirngth Trang co
sinh sinh

Hinh 2. Biéu d6 hinh hop md ta su thay d6i s6 luong cé thé va sinh khéi (trong mot bay)
qua céac kiéu sir dung dat: rirng nguyén sinh, rung tha sinh va trang co.

Bang 1. Két qua phan tich phuong sai va kiém dinh Tukey cho sinh khdi va tong so ca thé
qua céc kiéu st dung dat. Gia tri trung binh, gia tri F va gia tri p dugc cung cap

Gia tri trung binh F-value p-value
Tong s6 hrgng ca thé (1 bay) 10.33 10.56 <0.001
Rurng nguyén sinh — rirng tha sinh 0.13
Trang co - rirng nguyén sinh 0.03
Trang co - ring thir sinh <0.001
Sinh khéi (1 bay) 2.84 9.96 <0.001
Rung nguyén sinh — ring tha sinh 0.20
Trang co - rirng nguyén sinh 0.02
Trang co - ring thir sinh <0.001

3.2. Cau trlic quan x& bo hung Coprini theo cac
kiéeu sur dung dat

CAu trc quan xa bo hung Coprini khac nhau
Yy nghia qua cac kiéu st dung dat
(PERMANOVA, F = 6.92, R?= 0.27, p < 0.001).
Két qua phan tich NMDS (“Nonmetric
multidimensional scaling™) chi ra rang, quan x

bo hung Coprini cu tra ¢ trang co khac biét 1on
v6i quan xa bo hung tai cac hé sinh thai ring
(Hinh 3). Mic du ¢6 sy giao thoa tuong dbi I6n
giira rirng nguyén sinh va rung thir sinh, cau tric
quan x& bo hung Coprini giira hai hé sinh thai
ndy van c6 su khac biét co6 ¥ nghia thdng ké
(PERMANOVA, F = 3.85, R2= 0.13, p < 0.001)
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0.2

NMDS2
0.0

NMDS1

Hinh 3. Phan tich NMDS chi ra sy khéc nhau trong cAu tric quan x& bo hung Coprini giira céc kiéu si dung dat.
Trang cé (Meadow), rung nguyén sinh (Forest 1) va rieng thir sinh (Forest 2). Gid tri nhiéu (“strees value™): 0.09.

4. Thao luan

4.1. Da dang loai bo hung Coprini trén hé sinh
thai nui da voi

S6 luong céc loai bo hung Coprini dugc ghi
nhan tai hé sinh thai nai da voi trong nghién ctru
nay chiém 20% tong sé cac loai bo hung Coprini
da dugc xac dinh ¢ Viét Nam. Nhin chung, hé
sinh thai nai da voi tai Pu Ludng c6 tinh da dang
loai Coprini cao hon so cac h¢ sinh thai khac o
khu vuc Pong Nam A trong cac nghién ciru da

cong bd [7, 12, 14]. Ngoai ra, hai loai Coprini tai
Pu Ludng da dugc xac dinh la loai mai cho khoa
hoc va dugc mo ta gan day: Copris sonensis Bui,
Dumack & Bonkowski, 2018 va Synapsis
puluongensis Bui & Bonkowski, 2018. Két qua
nay di bd sung nhitng minh chting cho nhiing gia
thuyét cho rang khu vyc niii d4 voi c6 tinh dac
hitu cao véi nhiéu loai dong, thuc vat chwa dugc
phét hién [19, 42-44]. Bang 2 dudi day cung cap
thong tin vé thanh phan va phan b cua cac loai
bo hung Coprini tai cac khu vuc nghién cau &
Viét Nam.

Bang 2. Thanh phan cég loai bo hung Coprini da dugc ghi nhan tai khu vyc nghién cau ¢ Viét Nam
(tong hop tir két qua cac nghién cuiru [12, 36, 37, 45-52])

STT Giéng/loai

Khu vue da ghi nhan dwgc ¢ Viét Nam

Ghi nhan tai

Pu Ludng
I. Synapsis Bates, 1868
1 S.horaki Vinh Phic, Cao Bang
Zidek & Pokorny, 2010
2 S. ovalis Binh Phuéc, Song Bé
Boucomont, 1920
3 S. puluongensis Pu Lubng

Bui & Bonkowski, 2018

(Thanh Hoéa)

4 S. simplex bién Bién, Ngh¢ An
Sharp, 1875
5 S. strnadi Vinh Phtic, Lao Cai

Krél, 2002
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6 S. tridens Lao Cai, Nghé An Pu Lubng
Sharp, 1881 (Thanh Héa)
7 S. yama Tuyén Quang, Thanh H6a
Gillet, 1911

1. Catharsius Hope, 1837

8 C. javanus Hoa Binh, Binh Thuan
Lansberge, 1886
9 C. molossus Ha Noi, Ha Giang, Tuyén Quang, Thai Pu Ludng

(Linnaeus), 1758

Nguyén, Bic Kan, Vinh Phic, Lang Son, Lao
Cai, Son La, Bién Bién, Lai Chau, Hoa Binh,
Thanh Héa, Nghé An, Quang Binh, Quang
Tri, Binh Thuan, Gia Lai, Kon Tum, Ddng
Nai, Song Bé,

(Thanh Hoa)

I11. Copris Geoffroy, 1762

1.1 Giéng phu Copris (copris)
10 C. (C.) angusticornis Cao Bang, Lang Son, Son La
Arrow, 1933
11 C. (C.) carinicus Tuyén Quang, Thai Nguyén, Bac Kan, Vinh
Gillet, 1910 Phuc, Son La, Dién Bién, Thanh Hoéa, Gia
Lai, Kontum
12 C.(C.) confucius Ha Giang, Tuyén Quang, Thai Nguyén, Vinh  Pu Lubng
Harold, 1877 Phuc, Quang Ninh, Lao Cai, Son La, Nghé¢ (Thanh Hoa)
An, Quang Binh
13 C. (C.) corpulentus Ha Giang, Tuyén Quang, Thai Nguyén, Vinh
Gillet, 1910 Phlc, Quang Ninh, Son La, Thanh Héa, Nghé
An, Ha Tinh, Quang Binh
14  C.(C)iris “Viét Nam”
Sharp, 1875
15 C. (C.) magicus Lao Cai, Cao Bang, Nghé An
Harold, 1881
16  C.(C.) marcoberrai “Mién Trung Viét Nam”, Quang Nam
Ochi, Kon & Pham, 2019
17 C. (C.) nevinsoni Binh Duong
Waterhouse, 1891
18 C. (C.) numa Nghé An
Lansberge, 1886
19 C. (C.) paraszechouanicus Quang Nam
Ochi, Kon & Pham 2018
20 C. (C.) repertus Nghé An
Walker, 1858
21 C. (C.) sinicus Ha Giang, Tuyén Quang, Vinh Phic, Quang
Hope, 1842 Ninh, Son La, Bién Bién, Thanh H6a, Nghé
An, Quang Binh, Gia Lai, Kontum, DPong Nai
22 C. (C.) sonensis Pu Lubng
Bui, Dumack & Bonkowski, 2018 (Thanh Héa)
23  C.(C.)sorex Vinh Phuc
Balthasar, 1942
24  C. (C.) szechouanicus Thanh Hdéa, Cao Bang Pu Ludng

Baltharsar, 1958

(Thanh Hoéa)




50 B.V. Bac / VNU Journal of Science: Natural Sciences and Technology, Vol. 35, No. 4 (2019) 42-54
25 C. (C.) vietnamicus Vinh Phuc
Kabakov, 1994
26  C.(C.) viethamimontanus “Mién Trung va mién Nam Viét Nam”
Ochi, Kon & Pham 2018
I11.2  Giong phu Paracopris
27  C.(P.) bartolozzii Bic Kan
Ochi, Kon & Pham 2019
28 C. (P.) cariniceps Ha Giang, Tuyén Quang, Bac Kan, Thanh
Felsche, 1910 Hda, Nghé An
29 C. (P.) montreuili Quang Nam
Ochi, Kon & Pham 2019
30 C. (P.) punctulatus Son La, Bién Bién, Quang Binh
Wiedeman, 1823
I11.3  Giéng phu Microcopris
31 C. (M.) doriae Vinh Phuc, Lao Cai, Nghé An
Harold, 1877
32  C.(M.) miyakei Cao Bang
Ochi & Kon, 2004
33 C. (M.) propinquus Quang Ninh, Vinh Phiic, Tuyén Quang, Thai
Felsche, 1910 Nguyén Bic Kan, Thanh H6a, Nghé An, Ha
Tinh, Quang Binh, Gia Lai, Kon Tum
34  C.(M.) reflexus Ha Noi, Ha Giang, Cao Bing, Bic Kan, Pu Luéng
Fabricius, 1787 Tuyén Quang, Thai Nguyén, Vinh Phuc, (Thanh Hda)
Lang Son, Quang Ninh, Hai Phong, Lao Cai,
Hoa Binh, Son La, Lai Chau, Dién Bién,
Thanh Héa, Nghé An, Ha Tinh, Quang Binh,
Quang Tri, Gia Lai, Kon Tum
35  C. caobangensis Cao Bang

Bui, Dumack & Bonkowski, 2018

4.2. Thay déi cdu tric quan xa be hung Coprini
theo c&c kieu sur dung dat

Sy thay di thanh phan, sinh khéi va cau tric
quan xa bo hung theo céc kiéu sir dung dat da
dugc miéu ta trong cac nghién ctru ¢ vang on dai
Chéu Au [10] ciing nhu ving nhiét d6i Nam My
[5,6, 11, 13, 15, 16] va Pong Nam A [7-9, 12,
14]. Nhin chung, c&c nghién cau nay chi ra sy
khéc biét trong thanh phan, ciu tric quan xa bo
hung gitra cac kiéu sir dung dat. Tuy nhién, xu
huéng bién ddi cua quan xa bo hung rat phic tap
va khac biét ¢ tirng vung nghién ctiu. Nguyén
nhan chinh cua sy khac nhau nay la do su khac
nhau rat I6n trong thanh phan céc loai bo hung
gitta cac chau luc, cac qudc gia, tham chi céc
vung dia ly. Trong khi do, cac loai bo hung cé
muc do nhay cam khac nhau véi nhimg thay doi
mdi truong. Do d6 quan x& bo hung giita cac

vung dia ly s& c6 nhitng phan tng khac nhau véi
thay doi kiéu su dung dat.

Nghién ctu nay lan dau tién s dung mot
nhém bo hung thudc tong Coprini dé danh gia
anh huong cua thay doi sir dung dat dén quan xa
sinh vat. Két qua nghién ctru da xac nhan mirc do
nhay cam cao cua quan x& bo hung (tham chi
ngay mot nhdm nho Coprini) dbi véi su thay doi
sir dung dét. Pang chu y 13, trong ciing mot tong
Coprini, cac loai khac nhau ciing chi ra mot su
thich tng cac diéu kién moi truong riéng biét. Vi
du loai Copris reflexus c6 méi quan hé thuan véi
ty 1& che phu cua thuc vat ting dugi (GV). Trong
khi d6 cac loai thudc gidng Synapsis wa thich
nhitng khu vuc c¢6 dg tan che cao (FC) va co cay
g6 16n (D1.3). Két qua nay cé thé duoc giai thich
boi sy khac nhau ¢ tap tinh kiém an va 1am t6
cua céc loai bo hung Coprini. Theo Howden va
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Nealis [53], Larsen va cs. [54], Peck va Forsyth
[55], nhitng loai bo hung Coprini ¢6 kich thudc
nho (chiéu dai co thé < 10 mm, vi du Copris
reflexus) thuong dau trén I ciia cac cay bui, ting
thip (< 0.5 m) dé quan sat, do tim phan cua cac
loai dong vat. Trong khi cac loai bo hung Coprini
kich thuéc 16n (chiéu dai co thé > 10 mm)
thuong do tim thic an trong qua trinh bay, va
chiing it khi dau trén 1a cua cac cay bui, cay co
mat dat. Rung thir sinh ¢é dién tich che pha boi
cay bui, cay co mat dat Ién. Vi vay hé sinh thai
nay 14 noi thich hop cho hoat dong tim kiém thiic
an cua nhitng loai kich thudéc nhd, nhu loai
Copris reflexus.

Két cau dat 12 nhan té moéi truong quan trong
anh huong dén phan b cua cac loai bo hung, boi
Vi két cau dat co thé anh huong dén qua trinh dao
hang, 1am t6 cua céc loai bo hung [6]. Nghién
ctru ciia chiing t6i di cung cap thém nhitng bang
chtng cho luan diém nay, phat hién ra rang loai
Copris szechouanicus khéng thich hop ¢ nhitng
noi co ty 1& dat sét (X. 0.002mm) cao (Hinh 4).

Trong cac nhan té anh huong dén phan b,
c4u trdc cua quan xa bo hung, ngudn phan dong
vat 1a nhan to quyét dinh. Phan dong vat cung
cap ngudn thirc an cling nhu nguyén vét li¢u dé
xay dung cau trdc to cia bo hung. Tuy nhién,
mirc d6 phu thuéc caa cac loai bo hung vao
ngudn phan dong vat 1a khong gidng nhau. Céac
loai bo hung kich thuéc nho co thé sir dung da
dang ngudn phan tir cac loai dong vat kich thuéc
I6n (vi du: cac loai dong vat mong gudc) dén
nhirng loai dong vat nho (vi du: cac loai chim,
gam nham, éch nhéi, bo sat). Céc loai bo hung
kich thuéc 16n phai can ngudn phan tir nhiing
loai dong vat Ion, dac biét trong mua sinh san dé
cung cip nguyén liéu 1am té ciing nhu ngudn
thire dn cho au trang [1, 53]. Két qua phan tich
NMDS (Hinh 04), xac nhan noi cu tra ua thich
cua loai bo hung kich thuéc 16n (giéng Synapsis)
Ia hé sinh thai rirng tu nhién, noi c6 do tan che
(FC) cao va c6 nhiéu cay gd co6 duodng kinh
(D13) I6n. Boi vi, hé sinh thai rang ty nhién trén
nui d4 voi cung cip noi cu trii va ngudn thic an
quan trong cho cac loai dong vat Ién nhu cac loai
Son duong, khi, Céy.

NMDS2
01 00 01 02

-0.2

NMDS1

Hinh 4. Phan tich NMDS chi ra sy khac nhau trong cau tric quan xa bo hung Coprini giira rirng ‘nguyeén sinh va
rieng thir sinh. Céc vec-to dam nét biéu thi cho cac nhan t6 méi truong anh hudng y nghia t6i ciu tric quan xa
(p<0.05). Vec-to md biéu thi cho céc nhan té méi trudng khong anh hudng y nghia téi cau tric quan xa
(p>0.05). Syn. tri = Synapsis tridens; Syn. pul = S. puluongensis; Ca. mol = Catharsius molossus; Cop. con =
Copris Confucius; Cop. ref = Copris reflexus; Cop. son = Copris sonensis; Cop. sze = Copris szechouanicus;
GV = mirc d6 che phu mit dat cua thyc vat tang dudi (chiéu cao < 0.5 m); PH = D6 pH cua dét; Dst = Khoang
céch trung binh tir by dén cay bui gan nhat; LLT = Do che pha mat dt cua tham muc; Sdi = duong kinh tan
trung binh cua cy bui (chiéu cao 1 — 3 m); X.0.002mm = ty I& phan tram cta dat sét; D1.3 = dwong kinh trung
binh tai vi tri 1.3 m cua céc cay gd gan by nhat. Do nhidu (“stress value) = 0.07.
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5. Két luan

H¢ sinh thai nui d4 véi Pu Ludng c6 tinh da
dang loai bo hung Coprini cao. Su chuyén ddi hé
sinh thai ring tu nhién sang hé sinh thai ndng
nghiép da gay ra nhiing bién doi y nghia trong
thanh phan, mat do, sinh khéi va cau tric quan
xa bo hung nay. Tuy nhién, cac loai bo hung
Coprini khac nhau da chi ra nhirng xu hudng
bién ddi khong gidng nhau theo cac yéu tb moi
truong. Sy vang mit caa céc loai bo hung cé kich
thuac 1on (Synapsis spp.) & cac hé sinh thai ndng
nghiép anh huong tiéu cyc dén chic ning sinh
thai cua quan xa bo hung. Sé lugng loai, c4 thé
va sinh khdi ciia bo hung Coprini ¢ ring thir sinh
khéng co su khéc biét co ¥ nghia thong ké so voi
ring nguy@n sinh. Két qua nay chi ra gia tri bao
tdn bo hung Coprini cua cac hé sinh théi rieng thi
sinh. Mic du vay, su khéc biét trong ciu tric
quan xd bo hung gitta rung thtr sinh va ring
nguyén sinh canh bdo mét hau qua la: chirc nang
sinh théi ctia quan xa bo hung Coprini khong thé
phuc hoi sau khi hé sinh thai cia ching bi mat
hozc thay doi.
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