Khoa hoc Tu nhién n—

Vai tro cua rurng thir sinh
trong viéc bao ton da dang quan xa bo hung
¢ hé sinh thai nui da voi Viét Nam
Bii Viin Bic’

Truong Pai hoc Lam nghiép
Ngay nhan bai 10/2/2020; ngay chuyén phan bién 14/2/2020; ngay nhan phan bién 26/3/2020; ngay chip nhan dang 27/4/2020

Tom tit:

Mic di rirng thir sinh chiém 1/2 tong dién tich rirng nhiét déi con lai trén thé giéi, nhung gia tri bao ton da dang
sinh hoc ciia ching con it dwgc biét dén. Nghién ciru nay dwge thue hién dé danh gia vai tro ciia rirng thir sinh trong
viéc bao ton da dang quin xi bo hung & hé sinh thai nii da véi Viét Nam. Tong s6 60 biy hé c6 moi nhir di dwoc
thiét 1ap dé diéu tra quin xa bo hung & rirng thir sinh lau nim (>40 nim) va rirng nguyén sinh thugc khu vire Vuron
qudc gia (VQG) Pia Oic (Cao Bing) va Khu béo ton thién nhién (KBTTN) Pit Ludng (Thanh Héa). Nghién ciru di
xéc dinh dwoc 38 loai bo hung tir 1.266 ca thé ¢ hai khu vire nghién ciru. Két qua phén tich tir cic mé hinh tuyén
tinh téng quat (GLM) cho thiy, khong cé sy khac biét vé s6 lwong loai, sé lwgng ca thé va sinh khéi ciia quin xa bo
hung giira rlrng nguyén sinh va thir sinh & ca hai khu vuc nghién ciru. Phat hién nay mang lai hy vong cho viéc phuc
héi cac quan xa bog hung trong qué trinh dién thé rirng. Tuy nhién, clu tric quan xa bo hung chi ra sy khac nhau
y nghia giira hai kiéu rirng nay theo phén tich hoan vi phuong sai (PERMANOVA) (Pia Oic: F=8,92, p<0,001; Pu
Luéng: F=6,78, p<0,001). Dac biét, sy suy giam 50 lwgng ciia nhom bg hung “dao hang” c¢é kich thwée 16m & rirng
thir sinh c6 thé lam giam kha ning di doi phan dong vit ciia quin xi bo hung, mdt chirc ning sinh thai quan trong
trong hé sinh thdi rirng nhiét déi.

Tir khoa: bo hung, hé sinh thai nii da véi, rirng thir sinh.

Chi s6 phén logi: 1.6
Dat van de ton tinh da dang quan xa bo hung ¢ nhimng khu vuc chua duoc
diéu tra. Do vay, nhitng nghién ciru mé rng v vai tro cua rung
thir sinh trong bao ton quan xa bg hung ¢ cac vung dia 1y khac
nhau 12 rat can thiet.

Bo hung (Coleoptera: Scarabacidae) bao gdm hon 7.000
loai da dugc mo ta trén thé giéi. Dya vao tap tinh lam to va sinh
san, bo hung dugc phan chia thanh ba nhom churc nang: nhom
dao hang “tunnellers”, nhém lan phan “rollers” va nhom dinh
cu trong phan “dwellers” [1]. Bo hung dugc xem 1a mdt nhom
sinh vat chi thi sinh hoc hiéu qua, boi vi chiing phan ting nhanh
v&i nhiing thay doi trong cu triic vét Iy ciia sinh canh, nhu 16p
che pht cua thyc vat [2, 3], 16p tham muc [4-6] hay dac diém
dat [7- 9]. Bén canh do, do bo hung st dung phén cua dong vat
lam nguén thtre an va nguyén liéu xay t6 nén ching ciing dugc
str dung dé danh gia nhimg thay doi trong cau tric quan x3
dong vat c6 xuong song [10-14]. Mot loi thé quan trong trong
str dung bo hung 1a viéc thu mau dé dang bang k¥ thuat don
gian voi chi phi thdp. Mac du vai tro ctia rimg th sinh trong
viéc bao ton quﬁn xa bg hung da dugc ban luan 6 mot s6 nghién
ctru [15-20], nhung van chua ¢6 sy thong nhat. Vi du, két qua
tur cac nghién cttu [15, 16] da chi ra mdt sy suy giam nghiém
trong trong tinh da dang loai ciia quan xi bo hung & ring thir

Rung nhiét d6i trén nti da voi 1a mot hé sinh thai dac biét,
déac trung bdi nhitng day nui cao, cd lap, do déc 16n va do
day tang dat thdp. Do véy hé sinh thai ndy cung cap sinh canh
riéng cho nhiéu khu hé dong, thuc vat va co ty 1€ loai dac hiru
cao [21, 22]. VQG Pia Oic (Cao Bing) va KBTTN Pu Ludng
(Thanh Hoéa) c6 cac hé sinh thai nai da voi ndm ¢ dai cao 16n
(so voi myuc nudc bién), déc trung cho khu vuc mién Béc Viét
Nam. Nhiéu dién tich rung trong khu vuc nay bi tac dong manh
do chat pha rimg dé chuyén doi thanh dat nong nghiép, khai
thac gd va da voi trai phép. Do vdy, hién nay, hai khu bao ton
¢6 nhiéu dang sinh canh nhu rimg thir sinh, rimg trong, trang
c6 va dat nong nghiép. Muc dich ciia nghién ctru nay 1a danh
gia vai tro ctia rimg thir sinh phuc hdi sau nwong ray trong bao
ton quan xi bo hung trong su so sanh véi rimg nguyén sinh

sinh. Trong khi d6, nghién ctru [17-20] cho rang khong co su
khéc nhau ¥ nghia trong quan xa bo hung giita hai hé sinh thai
nay. Su thiéu thong nhat gitra cac nghién ciru da gay khé khan
cho viéc ngoai suy vé vai tro cta rimg thir sinh trong viéc bao
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(d6i ching) ¢ hai khu vuc bao ton cach biét vé khong gian.
Chiing t6i ky vong s& tim thdy mot xu hudéng thay doi chung
trong quan xa bo hung, tir &6 1am co s& cho viée xdy dung céc
phuong sach bao ton hé sinh thai dic biét nay ¢ Vi¢t Nam.
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Abstract:

Although secondary forests comprise half of the world’s
remaining tropical forests, their role in biodiversity
conservation remains poorly known. This study aimed to
evaluate the role of secondary forests in conserving dung
beetle biodiversity in karst ecosystems of Vietnam. In
total, 60 baited-pitfall traps were deployed to investigate
dung-beetle communities in the old secondary forests
(>40 years) and primary forests across two study areas:
Pia OQac National Park (Cao Bang Province) and Pu
Luong Nature Reserve (Thanh Hoa Province). In total,
38 dung-beetle species of 1,266 individuals were sampled
and identified from the trapping sites in the two study
areas. The generalizsed linear models (GLMs) showed
no significant difference in species richness, abundance
and biomass of dung beetles between the old secondary
forests and the primary forests, and this result was
consistent throughout both the study areas. This finding
seemed to give hope for the recovery of dung beetle
communities during forest succession. In contrast, the
community structure still differed significantly between
the primary forests and the old secondary forests
according to the permutational multivariate analysis of
variance (PERMANOVA) (Pia Oac: F=8.92, p<0.001; Pu
Luong: F=6.78, p<0.001). Particularly, a decline in the
number of large-bodied tunnellers in the old secondary
forests might negatively affect the dung removal rate
of the dung beetle communities, being an important
ecosystem function in tropical forests.

Keywords: dung beetles, karst ecosystems, secondary
forests.

Classification number: 1.6
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Vat liéu va phuong phap nghién ciu
Phuwong phdp thu thip va gidm dinh méu

Bo hung dugc thu bit tai hai kiéu rimg: rimg nguyén sinh
va thtr sinh 1au nam (>40 ndm) thudc h¢ sinh thai nai da voi khu
vue VGQ Pia Oéc (Cao Bang) va KBTTN Pu Ludng (Thanh
Hoa). Khu vye rumg thir sinh trong nghién ctru nay da tumg 1a
cac canh rimg nguyén sinh nhung bi khai khac tring va chuyén
d6i thanh nuong rdy. Hai kiéu rung tht sinh trén 40 nim va
nguyén sinh dugc lia chon trong nghién ctru ndy nam & do cao
900-1.200 m.

Nghién ctru di sir dung bay hd c6 mdi nhir (hdn hop phan
bo va phan lon) dé thu bét bo hung. Tai mdi kiéu rimg, 15 bay
duoc thiét 1ap trén hai tuyén didu tra song song, cich nhau 100
m. So d6 bay va ciu tao biy dugc miéu ta chi tiét trong cac
nghién ctru gan day cua tac gia [23-27].

Bo hung dugc gidm dinh chu yéu dua vao khoa dinh loai
dugc xay dung gan ddy cho Viét Nam [24-26] va Kabakov va
Napolov (1999) [28]. Bén canh do, tit ca cac mau bo hung
thu bit dwoc trong nghién ctru ndy (383 mau thu duoc & VGQ
Pia Odc va 883 mau & KBTTN Pu Ludng) duge so sanh véi
c4c mau chuin dang dugc Iuu giir tai Bao tang Lich su tu
nhién Phép (French National Museum of Natural, Pari, Phép),
Bao tang Lich st ty nhién Prague (National Museum Prague,
Prague, Cong hoa Séc) va Trung tim Pa dang sinh hoc ty nhién
Leiden (RMNH, Leiden, Ha Lan). Phan 16n cdc mu vat trong
nghién clru nay dang duogc Iuu gilt tai RMNH va b suu tap ca
nhan cla tac gia.

Sinh khéi (khéi luong) ciia bo hung dugc xac dinh cho timg
loai. Khoang 10-20 ca thé cua mot loai duge séy kho & nhiét
do 65°C trong 48 gio, sau do dugc can vdi mirc chinh xac tdi
0,00001 g (chi tiét xem Bui va cs (2019b) [27]).

Phwong phdp xdc dinh cdc nhén to méi truong

Dit lidu vé moi truong (46 che phu mat dat cia 16p tham
muc, chiéu cao trung binh 16p tham muc, duong kinh tan trung
binh cua cy bui (chiéu cao <3 m), duong kinh trung binh tai
vi tri 1,3 m ctia cac ciy gb gﬁn bay nhat, do tan che cta ciy g0,
d6 che phu cua 16p tham tuoi) va mau déat dugce thu thap cing
thoi diém véi viéc thu thap bo hung, sir dung phuong phap bon
hudng (chi tiét xem Bui (2019) [23] va Bui va cs (2019b) [27]).

Phn tich sé li¢u

Phén tich théng ké trong nghién ctru nay dugc thuc hién
bang ngon ngit R, phién ban v.3.4.0 [29]. Nghién ciru sir
dung duong cong tich lily Chao (1984) [30] dé danh gia mirc
d6 hidu qua cta phuong phap thu bit. Phuong phiap NMDS
(Non-metric multidimensional scahng) duogc sir dung dé mo ta
phédn bé cau triic quin xa bo hung giita cac kiéu rimg cta hai
khu vuc. Phuong phap phan tich hoan vi da bién ctia phuong
sai PERMANOVA (Permutational multivariate analysis of
variance) dugc sir dung dé kiém tra sy sai khac trong cdu tric
quan xa bo hung giira hai kiéu rimg va giita hai khu vuc nghién
ctru. Tat ca cac phuong phép kiém tra va biéu do dugc thuc
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hién voi goi dir li¢u “vegan” phién ban v.2.4-5 [31] va dugc
tinh toan v6i 999 hoan vi. Biéu do Venn duoc xay dung dé chi
ra s lugng loai co ciing sinh canh. Cac yéu t6 méi truong va
cac nhom chire ning duge thém vao biéu d6 NMDS bang cach
str dung chtrc nang “envfit” trong goi dir lidu “vegan” dé danh
gia anh hudng clia chiing t6i cdu tric quan xa bo hung. Gid tri p
dugc tinh toan hoan vi 999 lan. Nghién ctru da st dung cac mo
hinh tuyén tinh tdng quat (GLM - Generalized linear models)
dé kiém tra sy khac nhau trong thanh phan quan xa (s6 luong
loai, s lwgng ca thé va sinh khoi) gitra rimg thir sinh ldu nim
va rung nguyén sinh.

Két qua nghién ciu

Khac bi¢t trong cdu tric quan xa bo hung giita rirng
nguyén sinh va thir sinh lau nam ¢ hai khu vwc nghién ciru

Tong s6 1.266 ca thé thudc 38 loai da dwgc ghi nhan ¢ hai
kiéu ring cuia hai khu vuc nghién ctru: VGQ Pia Oic (383 ca
thé, 26 loai, 8 giéng) va KBTTN Pu Ludng (883 c4 thé, 25 loai,
9 gibng). Cac loai dugc xac dinh trong nghién ctru nay thudc
cac giong: Aphodius (437 ca thé thudc 2 loai), Catharsius (23
cathé, 1 loai), Copris (345 c4 thé, 6 loai), Eodrepanus (1 ¢4 thé,
1 loai), Ochicanthon (10 ¢4 thé, 2 loai), Onthophagus (390 ca
thé, 20 loai), Parachorius (1 ca thé, 1 loai), Paragymnopleurus
(23 ca thé, 1 loai), Sinodrepanus (15 ca thé, 1 loai) va Synapsis
(21 ca thé, 3 loai). Thanh phan loai va phan b cia bo hung
trong cac kiéu rimg & hai khu vuc dugc thé hién ¢ bang 1.
Puong cong tich lily loai wdc tinh sé lugng loai theo Chao
(1984) & hai kiéu rimg duoc thé hién ¢ hinh 1. Mic di duong
cong tich lity loai & rimg nguyén sinh Pia Odc ¢6 xu hudng
tiép tuc tang nhe, nhung sb luong loai diéu tra dugc chiém hon
80% s6 lugng loai theo uéc lwong ciia Chao (1984). M6 hinh
phén tich nay di phan 4nh mirc d6 hiéu qué cao va day du cia
phuong phép diéu tra thuc dia ctia nghién ciru.

Bang 1. Thanh phan céc loai bo hung dwoc tim thay & hai kiéu
rirng cuia hai khu vwe nghién ciru.

T Loai F2Cao FICao F2Than  F1Than
1 Aphodius elegans Allibert 10 3 113 261
2 Aphodius sp. 03 40 10 0 0

3 Catharsius molossus (Linnaeus) 1 1 17 4

4 Copris caobangensis Bui, Dumack & Bonkowski 0 3 0 0

5 Copris confucius Harold 0 0 4 15
6 Copris magicus Harold 0 1 0 0

7 Copris reflexus Fabricius 7 1 65 11
8 Copris sonensis Bui, Dumack & Bonkowski 0 0 9 3

9 Copris szechouanicus Balthasar 10 8 115 93
10 Eodrepanus striatulus Paulian 0 0 0 1
11 Ochicanthon obscurum (Boucomont) 0 0 8 0
12 Ochicanthon sp. 01 0 2 0 0
13 Onthophagus dorsofasciatus Fairmaire 100 90 4 1
14 Onthophagus gracilipes Boucomont 0 0 0 4
15 Onthophagus jeannelianus Paulian 14 1 0 0
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16 Onthophagus mulleri Lansberge 0 0 0 6
17 Onthophagus orientalis Harold 2 2 0 0
18 Onthophagus phanaeiformis Boucomont 0 1 4 3
19 Onthophagus sp. 01 6 4 6 3
20 Onthophagus sp. 02 0 0 1 1
21 Onthophagus sp. 03 2 0 10 2
2 Onthophagus sp. 04 0 0 5 11
23 Onthophagus sp. 05 0 1 0 0
24 Onthophagus sp. 06 2 7 0 0
25 Onthophagus sp. 07 0 2 0 0
26 Onthophagus sp. 08 1 0 0 0
27 Onthophagus sp. 09 5 6 0 0
28 Onthophagus sp. 10 2 0 2 0
29 Onthophagus sp. 11 0 0 6 2
30 Onthophagus taurinus White 0 0 3 6
31 Onthophagus thanwaakhomus Masumoto 2 0 2 0
R Onthophagus trituber (Wiedemann) 24 3 18 13
33 Parachorius sp. 01 0 1 0 0
34 Paragymnopleurus brahminus (Waterhouse) 0 0 15 8
35 Sinodrepanus similis Simonis 1 0 3 11
36 Synapsis horaki Zidek & Pokorny 0 3 0 0
37 Synapsis puluongensis Bui & Bonkowski 0 0 0 6
38 Synapsis tridens Sharp 3 1 3 5
Tong 3 151 413 470

Ghi chu: F.2Cao: rirng thr sinh Pia Oéc; F.1Cao: rirng nguyén sinh Pia O&c;
F.2Than: rieng thtr sinh Pu Luéng, F.1Than: rirng nguyén sinh Pu Ludng.
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Hinh 1. Pwéng cong tich liy loai mé ta mirc do hiéu qua cua viéc
thu thap mau qua hai trang thai rieng: nguyén sinh (mau do) va
thir sinh (mau xanh) & VQG Pia Oac (A) va KBTTN Pu Ludng (B).

Cau triic quan xi bo hung khac nhau ¢6 y nghia thong ké
gilra rung nguyén sinh va thtr sinh & ca hai khu vuc nghién
clru (Pia Odc, Cao Biang: PERMANOVA, F=8,92, p<0,001; Pu
Ludng, Thanh Hoa: PERMANOVA, F=6,78, p<0,001). Ket
qua phan tich NMDS mb ta cdu trac quan xa bo hung cu tra
trén hai kiéu rimg (nguyén sinh va tha sinh) ¢ hai khu vuc
nghién ctru cho thdy, quan xa bo hung ¢ su phan tich rat
16n giita hai khu vuc cch biét vé khong gian (Pia Odc va Pu
Ludng). Mot diéu dang ngac nhién hon 14, ngay trong cung mot
khu vure nghién ciru, hai kiéu rimg ciing co cac quan xa bo hung
déc trung khac biét voi ty 1¢ giao thoa trong cau triic quan x4 rét
thap (hinh 2). Gia tri nhleu “stress value” rat nho (0,06) phan
anh chinh xac phan b cu tric quan xi bo hung qua céc kiéu
rimg bang phuong phap NMDS.
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NMDS2

NMDs1

Hinh 2. Phan tich NMDS chi ra sy khac nhau trong cau triic quan
xa bo hung giiva rirng nguyén sinh va thi sinh & hai khu vwc
nghién ctru. Forest.1Cao: rirng nguyén sinh & Pia Oéc, Cao Bang;
Forest.2Cao: rirng thr sinh Pia O&c, Cao Béng; Forest.1Than: rirng
nguyén sinh PU Ludéng, Thanh Hoa; Forest.2Than: rirng thi sinh & Pu
Ludng, Thanh Héa. Gia tri nhiéu (“stress value”) = 0,06.

Khdc biét trong thanh phan lodi, sé lwgng cd thé va sinh
khoi ciia bg hung giiva rirng nguyén sinh va thir sinh ldu nam
qua hai khu vwc nghién ciru

Két qua phan tich tir cic mo hinh tuyén tinh tong quat
(GLM) chi ra khong c6 su khac nhau c6 ¥ nghia thong ké trong
50 lugng loai, s6 lwong ca thé va sinh khdi ciia quan xi bo hung
gilra riing nguyén sinh va rung thi sinh ¢ ca hai khu vyc nghién
ctu (bang 2, hinh 3-5).

Bang 2. GLM cho s6 lwong loai, s6 lwgng ca thé va sinh khéi bo
hung gilra rieng nguyén sinh va rieng thir sinh.

[ +SE z-value p-value
Cao Bing
S6 lugng loai 0,248 0,167 1,486 0,137
S6 lugng ca thé 0,429 0,104 4,107 0,071
Sinh khéi 0,239 0,423 0,564 0,58
Thanh Héa
S6 lugng loai 0,171 0,133 1,287 0,198
S6 lugng ca thé -0,05 0,067 -0,818 0,413
Sinh khéi 0,353 0,188 1,878 0,06

Ghi chi: B: wc lwgng; +SE: sai tiéu chuén; z-value: gia tri kiém tra; p-value:
tri sO p.

] — -
89 |

S6 lwgng loai
S6 lueng lodi

4 i

Rirng thi sinh

T :
(A)  Ritng nguyén sinh Rirng thif sinh (B) Rirng nguyén sinh

Kieu rung Kieu rung

Hinh 3. Biéu d6 hinh hp mé ta s6 lwgng loai (trong mét bay)
gilra rieng nguyén sinh va thir sinh tai khu viec VQG Pia Oac (A)
va KBTTN Pu Luéng (B).
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Hinh 4. Biéu d6 hinh hdp mé ta sé lwong ca thé (trong mét biy)
gilra rirng nguyén sinh va thir sinh tai khu vwee VQG Pia Oac (A)

va KBTTN Pu Ludng (B).
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(A) . Rirng nguyén sinh
Hinh 5. Biéu d6 hinh hgp mé ta sinh khéi ctia bo hung (trong mét
bay) gitra rirng nguyén sinh va thi sinh tai khu vwc VQG Pia Oac
(A) va KBTTN Pu Luéng (B).

T T T
Rirng thir sinh (B) Rirng nguyén sinh Rirng thi sinh

Théo luan

Dic diém quan xi bo hung cw trii trén hé sinh thdi nii
da voi

Nghién ctru dd dwa ra mot danh gia dau tién vé anh
huéng cua viéc chuyén ddi rimg nhiét déi trén ndi da voi
dén qu;‘in xa bo hung tai hai khu vyc cach biét vé khong
gian ¢ Viét Nam. Bo hung da dugc biét dén rat nhay cam voi
nhing thay d6i cta cac yéu té méi truong nhu nhiét d6 moi
truong xung quanh [32], két ciu dat ciing nhu cdu trac vat Iy
ctia 16p thuc vat, do tan che clia cay gd [2-9]. Céac vung dia
1y sinh thai dugc dac trung bdi cac hé sinh thai khac nhau
s& ¢O cac quan xi bo hung khéac biét [33]. Nghién ctru nay
ciing chi ra sy khac biét 16n trong cu triic quan xa bo hung
giita hai khu vuc cach biét vé khong gian 1a VQG Pia Oic
va KBTTN Pu Ludng, tham chi hai khu vuc nghién ctru nay
c6 cung hé sinh thai nai da voi voi cac dac diém tuong tu
vé dia hinh, khi hau, cAu tric thuc vat va cach nhau chi 380
km. Hé sinh thai ndi d4 véi duogc biét dén 1a noi c6 tinh da
dang cao véi nhiéu loai ddc hitu [21, 22]. Quan xi bo hung
trong nghién ctru nay 1a mot vi du dién hinh khi ma ty 18 cac
loai phan bé hep rat cao, trong khi do6 chi tam loai dugc tim
thdy cu tri & ca hai kiéu rimg cta hai khu vuc nghién ciru
(hinh 6). Trong cac nghién ctru trude day, ching toi da kham
phé va mo ta chinh thurc ba loai bo hung mdi cho khoa hoc
cu tri trén cac hé sinh thai nai da voi nay, bao gom: Copris
caobangensis Bui, Dumack & Bokowski; Copris sonensis
Bui, Dumack & Bokowski va Synapsis puluongensis Bui &
Bonkowski [24, 25]. Két qua ban dau nay da chi ra su ton
tai tiém nang cua cac loai bo hung chua dugc mo ta. Cac
diéu kién dac biét ctia h¢ sinh thai nti d4 voi nhu dat kiém,
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Rirng nguyénsinh
Thanh Hoa

Rirng thir sinh
Thanh Héa

Rurng thi sinh
Pia Oac

Rirng nguyén sinh
Pia Oac

Hinh 6. Biéu d6 Venn chi ra s6 lwgng céc loai c6 sinh canh hep
va so lwong loai pho bien gilra hai kieu rirng cta hai khu vwe
nghién ctru.

t?mg dét mong, cac ngon nii cao voi do dbc 16n va bi ¢ lap
¢6 thé han ché qua trinh trao d6i gen trong quan thé va thic
day qué trinh hinh thanh loai dia ly. Nhiing loai con tring
v6i dic diém di chuyén cham va kich ¢& quéan thé nho (vi
du nhu céc loai bg hung), co6 thé hinh thanh nén céc loai dic
httu & nhitng khu vuc bi ¢6 1ap nay.

Gid tri ciia rieng thir sinh liu nidm cho bdo ton quan
xd bo hung

Mic du nhiéu nghién ctru di xem xét gia tri bao ton
ctia rimg thr sinh, nhung van chua chic chin vé gia tri cia
ching trong viéc bao ton tinh da dang cua quén xa bo hung.
Két qua cta nghién ciru nay phu hop véi cic nghién ctru
[17-20], chi ra khéng c6 su khac nhau ¥ nghia trong thanh
phan loai, s6 luong cé thé va sinh khdi giira rimg thir sinh
va nguyén sinh. Trong khi do, cac nghién ctru [15, 16] chi
ra sy khéc nhau ¥ nghia trong quan x bo hung gitra hai kiéu
rumg. Pidu nay c6 thé dwoc giai thich nhu sau. Thit nhdt,
thanh phan céc loai bo hung rat khac nhau giira cac ving
dia 1y sinh thai. Quan xa bo hung ving nhiét d6i Dong Nam
A rat khac biét boi sy da dang cuia céc loai bo hung thudc
gidng Onthophagus [16, 33, 34]. Trong nghién ctru ndy, cac
loai Onthophagus cting chiém wu thé trong quan x4, chiém
hon 50 va 30% tong so loai va sé lugng ca thé bo hung ghi
nhéan dugc. Trong khi do, qué“ln xa bo hung ¢ hé sinh thai
rung 6n doi chau Au duge dic trung bdi cac loai Aphodius
spp. [1]. Su khac nhau trong thanh phan giita cac khu vuc
nghién ctru cung véi muc do nhay cam cuia cac loai bo hung
khac nhau da dan dén nhiing thay d6i trong quan xa bo hung
khong giéng nhau qua cic ving dia 1y sinh thai. Thir hai,
cac trang thai rung thir sinh dugc lua chon trong cac nghién
ctru ¢6 thé khong giéng nhau. Nhin chung, rimg thir sinh da
phuc hoi sau thoi gian dai (rimg tha sinh 1du nam) ¢6 thé co
gia tri bao ton loai va da dang cao cho quan xi bo hung do
c6 thé cung cip mot noi tra 4n twong tu véi rimg nguyén
sinh [nghién ctru hién tai, 17, 18]. Nguoc lai, ring thir sinh
m&i phuc hdi co thé thiéu di nhing dic trung nay [15, 16].

Su phan tach 16n trong cdu trac quan x3 bo hung giira
ring nguyén sinh va rung tht sinh duong nhu phan anh
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nhing thay d6i khong thé phuc hdi trong cac nhém chirc
nang bo hung, dac biét nhém “dao hang” (hinh 7). Phan tich
NMDS chi ra mdi quan hé ty 18 thuan giita 16p che phii mat
dat ctia tham twoi (GV) va sb lugng ca thé cua cac loai bo
hung “dao hang” c6 kich thudc nho (STun) (hinh 7). Duong
nhu 1a céac loai bo hung kich thudc nho tap trung nhiéu &
rung thu sinh phan anh sy ua thich cua ching véi 16p tham
twoi, boi vi sinh canh nay c¢é thé 1a dia diém quan sat thich
hop cho ching trong qué trinh tim kiém thirc an [1, 35-37].
Céc loai bo hung “dao hang” c6 kich thudc 16n (LTun) dugc
thu thap nhiéu ¢ nhimng khu vic c6 nhiéu cay gd 16n (Di.t)
(hinh 7), boi vi rimg ciy g c6 thé cung cp noi cur tra va
thirc an cho nhiéu loai dong vat 1on nhu cac loai linh trudng,
cay, lon rung, nhiing loai quan trong cung cap nguén thirc
an cho céac loai bg hung kich thudc 16n [35, 36]. Su thay doi
khong thé hoi phuc trong cdc nhom chirc ning ciia quan xa
bo hung ¢ rung thir sinh s& l[am gidm hi¢u qua cac dich vu
sinh thai cta chiing ¢ kiéu rimg nay.
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Hinh 7. Phan tich NMDS chi ra mdi quan hé giira cac thudc tinh
quan xa bo hung véi cac yéu té6 moi trwdng trong rirng thi sinh
(Forest.2) va rirng nguyén sinh (Forest.1). Cac vec-to dam nét biéu
thi cho cac yéu té méi tredrng va thudc tinh quén x& anh hwéng y nghia
t&i cAu tric quan x& (p<0,05). Vec-to md 1a cac yéu td moi truong va
thudc tinh quan xa khong anh huéng y nghia téi ciu tric quan x&
(p>0,05). Céc vec-to: Stun - md ta sb lwong ca thé clia cac lodi bo
hung kich thwéc nho thudc nhdm “dao hang”; Ltun - cac loai bo hung
“dao hang” kich thwéc Ion; De - cac loai bo hung “dinh cu” trong phan;
Lro - cac loai bo hung “lan phan” cd kich thwdc Ion. LLT - d6 che pha
mat d4t clia tham muc; LLC - chiéu cao trung binh 1&p thdm muc; Di.s-
duwong kinh tan trung binh cla cay bui (chiéu cao <3 m); Clay - ty 1&
phan trdm cla d4t sét; Di.t - duwéong kinh trung binh tai vi tri 1,3 m clia
cac cay gb gan bay nhat; FC - d6 tan che clia cay gb; GV - d che ph
clia |6p tham twoi. Do nhidu (“stress value”) = 0,05.

£ a
Ket luan

Nghién ctru da diéu tra va xac dinh duoc 38 loai thudc 10
gidng tir 1.266 ca thé bo hung thu bat dugc tir hai khu virc
VQG Pia Odc (26 loai, 8 gidng) va KBTTN Pu Ludng (25
loai, 9 gidng). Phén tich thong ké theo cac mé hinh tuyén
tinh tong quat (GLM) chi ra khong c6 sy khac nhau vé sd
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luong loai, sb lugng ca thé va sinh khdi gilra rung tha sinh
lau ndm (>40 ndm) va rimg nguyén sinh qua ca hai khu vyce
nghién ctru. Két qua nay da xac nhan vai trd quan trong cua
rung thir sinh trong viéc phuc hdi tinh da dang cua quéan xa
bo hung trong qua trinh dién thé rung. Tuy nhién sy khac
nhau trong cau tric quan xa giita hai kiéu rimg nay, dic biét
1a su suy giam s6 lugng cac loai bo hung “dao hang” c6 kich
thudc 16n thude gidng Synapsis va Copris & rimg thir sinh
¢6 thé han ché kha ning di doi phan dong vat ciia quan xa
bo hung, mdt chiic nang sinh thai quan trong cua chung &
rung nhiét doi.
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