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TOM TAT

Nghién ctru xac dinh sw sai khac vé thanh phan loai va ciu trdc quan xa bo chan chay gira cac kiéu s dung
dat thudc hé sinh thai nui da voi tai Khu Dw trie Thién nhién Hiru Lién (Lang Son). Bay hé dwoc st dung dé thu thap
bo chan chay. Téng cong 80 bay hé dwoc thiét 1ap va phan b déu qua bén kidu s dung dat chinh tai khu vuc: dat
néng nghiép, ddng ¢, rirvng trong keo (10 ndm) va rirng tai sinh (15 ndm). Két qué ghi nhan duoc 24 lodi hinh thai
bo chan chay tir 477 ca thé. Sinh canh nong nghiép (canh ddng ngd) ghi nhan sé lwong cé thé, sb Iuo’ng loai va tinh
da dang céc loai bo chan chay cao nhét. CAu tric quin x& bo chan chay khac nhau cé y nghia théng ké gitva cac
kiéu s dung d4t. Phan tich do lwdng da hwéng NMDS da phan tach rd rét quan xa bo chan chay gitra sinh canh
ndng nghiép va sinh canh rixng. Lép thdm muc anh huwéng quyét dinh téi cAu tric quan xa bo chan chay tai khu vie.
Nghién ctru buwéc dau xac dinh dwoc bén loai bo chan chay lam sinh vat chi thi cho sinh canh néng nghiép dwa vao
phan tich gia tri chi thi sinh hoc (IndVal), bao gém: Pheropsophus jessoensis Morawitz, 1862, Chlaenius pleuroderus
Chaudoir, 1883, Harpalus indicus Bates, 1891 va Chlaenius flavofemoratus Laporte, 1834.

Tir khéa: Bo chan chay, loai chi thi sinh hoc, hé sinh thai nui da voi, Khu Dy trir Thién nhién Hvu Lién.

Characterization of Ground-beetle Community Structure and Identification
of ground-beetle Species as Bioindicators for Land use types
at Huu Lien Nature Reserve, Lang Son Province

ABSTRACT

This study examined the differences in species composition and community structure of ground beetles among
land use types of karst ecosystems in Huu Lien Nature Reserve (Lang Son Province). Pitfall traps were used to
collect ground beetles. In total, 80 pitfall traps were established and distributed in four major types of land use
comprising agricultural land, grassland, Acacia plantations (10 years) and secondary forest (15 years). The study
recorded 24 morphospecies of ground beetles from 477 trapped individuals. Agricultural land (maize field) had the
highest abundance and species richness and a high level of diversity of ground beetles. The community structure of
ground beetles significantly differed among the land uses. Particularly, the species ordination NMDS obviously
separated the agricultural ground beetles from the forest communities. The litter layer significantly affected the
community structure of ground beetles. The study found four ground-beetle species as bio-indicator species of the
agricultural land based on the indicator value (IndVal), including: Pheropsophus jessoensis Morawitz, 1862,
Chlaenius pleuroderus Chaudoir, 1883, Harpalus indicus Bates, 1891 and Chlaenius flavofemoratus Laporte, 1834.

Key words: Ground beetles, indicator species, karst ecosystems, Huu Lien Nature Reserve.

v p N con trung duge nghién citu nhiéu nhat va dugc st
1. DAT VAN DE R

: dung nhu mét nhém sinh vat chi thi tin cay cho
Bo chan chay thudc ho Carabidae, bo Canh su chia cit sinh canh va chuyén d6i st dung dat

ciing (Coleoptera) 12 mot trong s6 nhiing nhém (Rainio & Niemelsd, 2003). Lgi thé cua viéc su
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Déc diém cAu trdc quin xa bo chan chay (Carabidae) va xac dinh cac loai chi thj sinh hoc cho cac kiéu str dung dat

tai Khu D trir Thién nhién Hru Lién, Lang Son

dung nhém sinh vat nay trong nghién ctu bao
gbm: dé dang thu thap mau véi chi phi thap, da
dang vé hinh thai va chtic ning sinh thai, dic
biét r&t nhay cadm véi cac thay d6i ciia moi trudng
song (Niemeld, 2001; Rainio & Niemeld, 2003;
Fujita & cs., 2008; Gaublomme & cs., 2008; Do &
Joo, 2013; Jung & cs., 2018). 0 Viét Nam, nghién
cttu vé phan loai va sinh thai bo chan chay da
dugc thuc hién béi cac tac gia trong va ngoai nudc
nhu Park & cs. (2006), Kirschenhofer (2010),
Matalin (2015), Matalin & Wiesner (2016),
Wiesner & cs. (2017), Lé Anh Son & cs. (2013a,
b), L& Anh Son & cs. (2014). Nguyén Thi Thanh
& Nguyén Thi Huyén (2013) khi nghién ctiu vé
khu hé bo chan chay 6 cac canh dong rau ho cai &
Nghé An d3 xac dinh duge 17 loai chan chay.
Nghién ctiu vé da dang bo chan chay ciing da
dugc thuc hién tai mot s6 Vuon Quéc gia, Khu
Béo ton ctia Viét Nam nhu Lé Dodn Anh & cs.
(2013). Mac du vay, cho dén nay c6 rat it nghién
ctiu vé quan xa bo chan chay cu tri trén hé sinh
thai nai ¢4 voi, ndi duge xem 1a mot trong nhiing
“hé chiia” quan trong cta tinh da dang sinh hoc
trén thé giéi véi ty 1é cao cua cac loai déc hitu
(Furey & cs., 2010).

Khu Du trti Thién nhién (KDTTN) Htu
Lién thudc tinh Lang Son (Pong Béc, Viét Nam)
c6 cac HSTPV néi bat & mién Bic Viét Nam véi
tong dién tich 9.734ha. Giéng nhu hau hét cac
khu bao tén thién nhién ¢ Viét Nam, nhiéu dién
tich rung tu nhién trong KDTTN Htu Lién, déc
biét 6 cac khu dinh cu ctia cong dong dan toc
thiéu s6 da trai qua nhiing bién déi 16n, cha yéu
lién quan dén viéc chat phé ring dé chuyén déi
thanh dit nong nghiép, khai thac gb va khai
thac da véi trai phép. Do d6, KDTTN Htu Lién
dang tén tai nhiéu dang sinh canh ti ring
nguyén sinh, ring tai sinh dén cac loai ring
trong (riing trong keo, ring ludng), déng cé va
d&t nong nghiép. Qua trinh chuyén d8i nay co
thé din dén nhiing x40 tron trong thanh phan,
c4u tric quan xa ctia nhiéu nhém sinh vat.

Nghién ctu nay duge thuc hién dé danh gia
nhiing thay déi vé thanh phan va ciu trdc quin
xa bo chén chay gitia cac kiéu st dung dat chinh
tai khu vuc x4 Htiu Lién thuéc KDTTN Hiu
Lién. Qua d6, nghién ctu dudc ky vong sé xac
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dinh dugc cac loai bo chan chay chi thi cho céc
kiéu st dung dat tai khu vuc nghién ctu.

2. PHUONG PHAP NGHIEN CcUU
2.1. Vat lidu

Cac mau vat trong nghién ctiu nay bao gbm
t&t c& céc loai bo chan chay thudc ho Carabidae
va dang duge luu tri tai Truong Pai hoc LAm
nghiép, Xudn Mai, Chuong My, Ha Néi.

2.2. Khu vuc nghién ctu

Bo chan chay duge thu thap tai bon kiéu st
dung dat chinh thudc khu vuc xa Htiu Lién,
KDTTN Hiiu Lién, Lang Son, bao gdm: dat nong
nghiép, déng cd, ring tréng keo (10 nam) va
riing tai sinh. Cac kiéu st dung d4t nam trén
cung dai cao tu 200-400m, c¢6 dién tich 16n hon
5ha va cach nhau it nhat 2km. Ring tai sinh
trong nghién ctu nay 1a cac manh riing tai sinh
phuc hdi sau nuong ray da bé héa duge 15 nam.
Dic diém thuc vat bao gdm cac ciy gb tai sinh,
sinh truéng tét thudc cac ho: Lauraceae,
Magnoliaceae, Meliaceae, Fagaceae  va
Annonaceae. Khu vuc riung trong keo tiing la
dién tich rtng ty nhién da bi khai thac va
chuyén d6i thanh ring trong keo dudc 10 nam.
Khu vuc déng cd 1a noi chén tha gia stc cua
nguoi dan dia phuong. Dat nong nghiép dudgc
tham canh véi cdy trong chii yéu l1a ngo.

2.3. Thu thap va dinh loai mau vat

Nghién ctiu da st dung biy hé dé thu thap
bo chéan chay & bén kiéu st dung d4t chinh theo
phuong phéap ctia Knapp & cs. (2019). Cu thé
nhu sau: tai méi kiéu st dung dit (riing tai
sinh, rting tréong, dong cé va dat nong nghiép),
20 bay hé dudc thiét lap dé thu thap bo chan
chay. Cac bay dugce dit cach nhau it nhat 50m
dé tranh hién tugng giao thoa giiia cac bay. Mbi
bay ho bao gébm mét hép nhua c6 dudng kinh
10cm, chiéu cao 15c¢m, bén trong c6 chiia 200ml
con 70° va duge chon xudng dat t6i miéng hop.
Sau 3 ngay dit by, céc ca thé bo chan chay
trong bay sé& dugc thu thap, xt 1y so by va
chuyén vé phong thi nghiém dé dinh loai. Tai



mdi bay hé, bo chan chay dugc thu thap ba lan
lién ti&p, mdi 1an cach nhau 30 ngay trong thoi
gian nghién c@tu ti thang 4 dén thang 7/2020.
Cac loai bo chin chay dugec dinh danh theo cac
khoéa dinh loai nhu Kataev (1997; 2014), Park &
cs. (2006), Kirschenhofer (2010), Fedorenko
(2014), Kataev & Liang (2015), Tian & Deuve
(2015), Anichtchenko & Kirschenhofer (2017),
Hrdli ka (2009; 2017; 2019), Zhu & cs. (2018),
Azadbakhsha & Kirschenhofer (2019).

2.4.X4c dinh cac nhan t6 méi truong

Dii liéu vé moi trudng tai cac vi tri bay dudc
thu thap cung thoi diém véi viéc thu thap bo
chan chay. Phuong phap bén huéng cia Brower
& Von-Ende (1998) dudc cai tién bdi Bui Van Bac
& cs. (2020) dé do dém cac nhan t6 moi truong tai
méi vi tri nghién ctu. Véi viée st dung vi tri bay
nhu mot diém trung tdm, mot hinh chi thap
dugc tao ra chia vi tri diéu tra thanh bén géc.
Trong mdi géc, mdt dién tich nhé 1m? dugc thidt
lap dé do dém do day trung binh 16p tham muc,
ty 1& phan tram che phu cta 16p tham muc, tham
tuoi va cay bui va do che phu cta cay gb dudc xac
dinh bang cach st dung 6 16p phan cdp cua
Brower & Von-Ende (1998): 0-5%, 6-25%,
26-50%, 51-75%, 76-95% va 96-100%.

2.5. Phan tich s6 liéu

Nghién ctiu st dung ngén ngit R dé thuc
hién cac phan tich théng ké. P mé ta nhiing
thay ddi trong ciu tric quan xa bo chan chay,
nghién ctiu st dung phuong phap do ludng da
huéng (NMDS - “Non - metric multidimensional
scaling”) dua vao chi s6 khong giéng nhau Bray -
Curtis ti mot ma tran dii liéu thanh phan loai
qua cac vi tri bay. Bén canh d6, nghién ciu st
dung phuong phap phan tich hoan vi da bién cua
phuong sai (PERMANOVA
multivariate analysis of variance”) dé kiém tra

“Permutational

su sai khac vé cau tric quan xa bo chan chay
gitia cac kiéu st dung d4t. T4t ca cac phuong
phéap kiém tra va biéu db duge thuc hién véi goi
dii liéu “vegan” phién ban v.2.4 - 5 va dugc tinh
toan v61 999 hoan vi. Phan tich phuong sai
ANOVA dugc st dung dé kiém tra su khac nhau
vé 6 lugng loai, s6 lugng ca thé va chi sé da dang
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sinh hoc Shannon cia quan x& bo chan chay giiia
cac kiéu st dung dat. Ngoai ra, nghién ctu st
dung kiém dinh Tukey HSD dé kiém tra su khac
nhau vé dic diém quan xa bo chan chay gitia cac
cap kiéu stt dung dt.

Nghién ctiu da thuc hién viéc phén tich xac
dinh céc loai chi thi sinh hoc theo Dunfrene &
Lagendre (1997). Mot gia tri chi thi (Indicator
Value - IndVal) dugc xac dinh dé dinh lugng hoéa
tuong quan gitia loai véi cac kiéu st dung dat.
Loai dugc lua chon 1a loai ¢6 gia tri (IndVal) 16n
tuong tng véi mdi kidu st dung d4t, ddng thoi
méi tuong quan cia loai nay véi cac kiéu st dung
dat 16n véi gia tri kiém tra P <0,05. T4t ca viéc
tinh toan gia tri IndVal va méi tucng quan gifia
loai véi cac kiéu st dung d4t duge thuc hién bing
ngon ngl R théng qua goi di liéu “indicspecies”.

3. KET QUA VA THAO LUAN
3.1. K&t qua nghién cttu

3.1.1. Thanh phin va phan bé cac loai bo
chin chay qua cac kiéu s dung dat

Két qua nghién ctu da xac dinh dugc 24
loai hinh thai bo chan chay tit 477 ca thé thu
bét dugc & bon kiéu st dung dat (Bang 1). Trong
d6, 12 loai hinh thai chua xac dinh duge danh
phap nhung da ducdc xac dinh thudc vé cac

gibng: Brachinus Weber, 1801, Chlaenius
Bonelli, 1810, Harpalus Latreille, 1802,

Lesticus Dejean, 1828 va Pheropsophus Solier,
1833. Déi véi cac gidng nay, chung téi phan loai
cac taxa dua vao su khéac biét vé dac diém hinh
thai (morphospecies). Méc du vay, viéc st dung
cac don vi phéan loai hinh thai “morphospecies”
cung v6i cac loai da dinh danh khéng anh huédng
dén két qua phan tich sinh thai quan xa cua
nghién ctu.

Trong thanh phan loai bo chan chay, giong
Chlaenius c6 s lugng loai hinh thai nhiéu nhat
(10 loai), tiép theo 1a cac gidng Lesticus (4 loai),
Pheropsophus (4), Harpalus (2) va Brachinus
(2). Day déu 1a nhiing ghi nhan chinh thtc dau
tién vé khu hé bo chan chay tai KDTTN Hiiu
Lién. Pong thoi, nghién ctiu nay lan dau tién so
sanh thanh phan va c4u tric quan xa bo chan
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chay cu tra tai cac kiu st dung dat chinh thudc
hé sinh thai nai da voi. Trong cac loai hinh thai
ghi nhan duge, ndm loai dude tim thay 6 ci bon
sinh canh nghién citu, bao gbm: Chlaenius sp2.,
Chlaenius pleuroderus Chaudoir, 1883, Lesticus
1900, Pheropsophus
Jjessoensis Morawitz, 1862 va Pheropsophus spl.

nubilus Tschitscherine,

3.1.2. Thay déi sé luong ca thé, sé luong
loai va chi s6 da dang Shannon ciia quan
x4 bo chan chay theo céac kiéu sit dung dat
Két qua cho thay c6é su khac nhau c6 ¥
nghia thong ké gitia cac kiéu st dung d4t vé s
lugng ca thé (F = 13,3, gia tri P <0,001), s6
lugng loai (F = 16,9, P < 0,001) va chi s6 da dang

Shannon (F = 9,11, P <0,001) ctia quan xa bo
chin chay. Phan tich Tukey HSD so sanh su
khac nhau gifia cac cdp st dung dat vé s6 luong
ca thé, s6 lugng loai va chi s6 da dang Shannon
cia quan x& bo chan chay 6 trén chi ra rang,
trong cac kiéu st dung dat duge diéu tra, sinh
canh noéng nghiép c6 s6 lugng ca thé, s6 lugng
loai va chi s6 da dang sinh hoc Shannon cia
quan xa bo chan chay cao nhit va c6 ¥ nghia
thong ké (Hinh 1, Bang 2). Phan tich Tukey
HSD chi ra réng, khong c6 su khac nhau cé ¥
nghia thong ké vé s6 lugng loai, s6 lugng ca thé
va chi s6 da dang sinh hoc Shannon gifia sinh
canh riing tai sinh véi riing trong, gitta dong co
véi riing tréng va rung tai sinh.

Bang 1. Thanh phan loai bo chan chay ghi nhan duge ¢ bon kiéu st dung dat
nong nghiép (NN), dong c6 (DC), ritng trong (RT) va ritng tai sinh (TS)

Sé lwgng ca thé thu dwoc & méi sinh canh (ca thé)

Tén loai
NN DC RT TS
Brachinus chinensis Chaudoir, 1850 14 3 0 1
Brachinus sp1. 21 35 0 0
Chlaenius sp1. 0 0 2 2
Chlaenius sp2. 1 3 1 2
Chlaenius sp3. 0 1 0 0
Chlaenius sp4. 1 0 0 0
Chlaenius sp5. 0 1 1 0
Chlaenius sp6. 4 0 0 0
Chlaenius sp7. 2 0 0 0
Chlaenius flavofemoratus Laporte, 1834 21 1 0 3
Chlaenius lynx Chaudoir, 1856 1 0 0 0
Chlaenius pleuroderus Chaudoir, 1883 77 10 1 2
Clivina gamma Latreille, 1802 2 2 0 0
Clivina lobata Bonelli, 1813 3 1 0 15
Harpalus indicus Bates, 1891 29 0 0 0
Harpalus sp1. 4 0 0 0
Lesticus nubilus Tschitscherine, 1900 3 1 7 3
Lesticus sp1. 3 1 0 0
Lesticus sp2. 2 1 0 1
Lesticus tonkinensis Jedlicka, 1962 1 19 1 0
Pheropsophus balkei Giachino, 2005 20 0 0 0
Pheropsophus jessoensis Morawitz, 1862 91 10 4 1
Pheropsophus sp1. 4 1 8 2
Pheropsophus tamdaoensis Kirschenhofer, 2010 11 15 0
Téng 315 105 25 32
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Bang 2. K&t qua phan tich phuong sai va kiém dinh TukeyHSD cho s6 lugng ca thé,
s6 lugng loai va chi s6 da dang Shannon ctia bo chan chay qua cac kiéu st dung dat

Chi tiéu so sanh/ Sinh canh F - value P - value
Téng sb lwong ca thé (trong mot bay) F=133 <0,001
Néng nghiép - déng cd <0,001
Rurng trdng - déng co 0,846
Rwrng tai sinh - déng ¢ 0,586
Rwrng trdng - néng nghiép 0,000
Rirng tai sinh - ndng nghiép 0,000
Rurng tai sinh - rirng trong 0,965
Téng sb lwong loai (trong mot bay) F=16,9 0,000
Nong nghiép - déng cé 0,000
Rirng tréng - ddng co 1,000
Rurng tai sinh - déng ¢ 0,849
Rurng tréng - néng nghiép 0,000
Rirng tai sinh - ndng nghiép 0,000
Rirng tai sinh - rirng tréng 0,849
Chi s da dang Shannon F=911 0,000
Néng nghiép - déng cé 0,000
Rurng tréng - déng cd 0,990
Rurng tai sinh - déng cé 0,960
Rurng trdng - néng nghiép 0,000
Rirng tai sinh - ndng nghiép 0,000
Rurng tai sinh - rirng trong 0,863
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Hinh 1. Biéu d6 hinh hép mé ta su thay déi s6 lugng ca thé (A), s6 luong loai (B)
va chi s6 da dang Shannon (C) ctia quan xa bo chan chay qua cac kiéu st dung dat:
dong co6 (DC), dat nong nghiép (NN), ritng trong (RT) va ring tai sinh (TS)
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3.1.3. Su khac nhau trong ciu triic quin xa
bo chan chay giita cac kiéu sit dung dat

C4u tric quan xa bo chan chay c6 su tach
biét 16n gitta bon kiéu st dung dat, diac biét su
tach biét gifia sinh canh riing (riing tai sinh,
ring trong) va sinh canh néng nghiép, doéng co
(Hinh 2). Nhiing khéc biét nay c6 y nghia théng
ké (PERMANOVA; F =12,7; R* = 0,35; P <0,001).
Mac du c6 su giao thoa 16n gifia sinh canh nong
nghiép va dong co, gilia ring tai sinh va ring
tréng, nhung cau tric quan xa bo chan chay giiia
cac cdp sinh canh nay van chi ra mét su khac
biét c6 ¥ nghia thong ké (Néng nghiép - Pong co:
PERMANOVA; F = 10,2; R? = 0,23; P <0,001;
Riung tai sinh-Ring trong: PERMANOVA;
F=12,1; R®=0,25; P <0,001)

3.2. Thao luan

3.2.1. Da dang thanh phan loai bo chan
chay tai hé sinh thai nui da vé6i khu vuc
Hitu Lién

Nghién cttu khu hé bo chidn chay da duge
tién hanh 6 mot s6 vudn quéc gia, khu bao tén &
Viét Nam. Vi duy, L& Dodn Anh & cs. (2013) da
ghi nhan 33 loai thudc 24 gidng bo chan chay ti
321 ca thé thu bét dude tit bén sinh canh: trang
co, trang cdy bui, ring phuc hoi va ven sudi tai

Vuon Quéc gia Bach Ma. Nghién ciu nay lan
dau tién cung cdp thong tin vé dic diém thanh
phan loai ciing nhu phan bd ctia quan xa bo
chan chay theo cac kiéu st dung d4t chinh tai
khu vyc nai da vol Hiu Lién, Lang Son. Véi 24
loai hinh thai (Sinh canh néng nghiép: 21; déng
co: 16; riing trong: 8; riing tai sinh: 10) dugc ghi
nhan trong nghién ctu nay, hé sinh thai da véi
chi ra tinh da dang cao cac loai chan chay so véi
cac hé sinh thai khac trong khu vuc Péng Nam
A nhu hé sinh thai thai rung nhiét déi &
Bawakaraeng (South Sulawesi, Indonesia) (9
loai) (Qodri & cs., 2016).

Khu DTTN Hiiu Lién c6 dia mao néi bat 1a
hé théng nui d4 voi véi tong dién tich 9.734ha.
Hau hét dién tich da véi dude bao phu bdi riing
nhiét déi & d6 cao 200-400m trén muc nudc bién
(Anon, 1990). Cac diéu kién d#c biét ctia hé sinh
thai ndi da véi nhu dat kiém, tang dat mong,
cic ngon nui cao véi do doc 16n va bi co lap da
tao nén sinh cdnh doc dao cho nhiéu khu hé
dong, thuc vat. Cac nghién cttu vé khu hé dong,
thuc vat tai Khu DTTN Héu Lién da ghi nhan
mtc d6 da dang sinh hoc cao. Téng s6 794 loai
thuc vat c6 mach, 57 loai déng vat c6 v, 23 loai
bo sat va 14 loai ludng cu da duge phat hién
(Anon, 1990). Két qua nghién ctiu nay b6 sung
thém tinh da dang sinh hoc cta khu vuc.
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Hinh 2. Phan tich NMDS chi ra su khac nhau trong ciu tric quan xa bo chan chay
gitia cac kiéu st dung dat: nong nghiép (NN), dong c6 (DC), ritng trong (RT)
va ritng tai sinh (TS). Gia tri nhiéu “stress value” ctia phan tich: 0,08
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3.2.2. Thay déi vé dic trung va cau tric
quian xi bo chian chay theo cac kiéu su
dung dat

Két qua nghién ctiu la danh gia dau tién vé
su khac nhau trong quan xa bo chan chay 6 bén
kiéu st dung d4t tai Khu DTTN Hiu Lién. S6
lugng ca thé va s6 lugng loai gidm theo mtc do
tang dan cua cudng do st dung dit. Phan tich
NMDS chi ra su khac biét 16n vé ciu tric quin
xa bo chan chay giiia bén kiéu st dung d4t, méc
du sinh canh riing tréng va ring tai sinh khong
c6 su khac nhau vé cac dic trung quan xa
(s8 lugng loai, s6 lugng ca thé va chi s6 da dang

BUi Van Bac, Lé Minh Thw

Shannon). Diéu kién méi trusng khéc nghiét caa
HSTDV dudng nhu déng vai tro nhu mét yéu to
loc cac dic diém chtic ning quin xa lién quan
dén kha ning di chuyén, tap tinh kiém méi, yéu
cau nguodn thic an, chiu dung nhiéu loan. Khi
phan tich cac nhan t6 moi truong anh hudng téi
cdu tric quan xa bo chan chay tai khu vuc Hitu
Lién, nghién cttu da xac dinh dugc nhan t6 do
day va ty 1é che pht cia 16p tham muc 1a nhiing
nhan t6 quan trong anh hudng téi cau tric quan
x4 bo chan chay (Hinh 3). Lép tham muc day &
riing trong va riung tai sinh dudng nhu da can trd
kha ning sin mdi va di chuyén ctia bo chan chay.
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Ghi chu: Céc vec-to dam nét (mau dé) biéu thi cho cac nhan t6’ méi truong anh hudng y nghia téi cau

tric quan xd (P <0,05). Vec-to mo (mau xam) biéu thi cho cic nhan t6 méi truong khéng anh huéng y
nghia téi cdu tric quan xa (P >0,05). CPTT = Ty 1é do che phu cia I6p tham tuoi, CPCG = Ty 1é che
pht ctia cdy g6, CPCB = Ty 1é che phu cua cdy bui, CCTM = d¢ day trung binh 16p tham muc,

CPTM = Ty 1é che phti ctia I6p tham muc.

Hinh 3. Phan tich NMDS chi ra s khac nhau trong ciu triic quan xa bo chan chay
gitta cac ki€u stt dung dat: néng nghiép (NN), dong cé6 (DC),
rung trong (RT) va ring tai sinh (TS)

Bang 3. Két qua kiém tra gia tri chi thi sinh hoc (IndVal) ctia bon loai bo chan chay
c6 thé xem la chi thi cho cac kiéu st dung dat (P < 0,05) tai khu vuc nghién citu

Loai Kiéu str dung dét Gia tri chi thi sinh hoc (IndVal) GiatriP
Pheropsophus jessoensis Morawitz, 1862 Nong nghiép 81,9 <0,001
Chlaenius pleuroderus Chaudoir, 1883 Nong nghiép 81,7 <0,001
Harpalus indicus Bates, 1891 Nong nghiép 72,8 <0,001
Chlaenius flavofemoratus Laporte, 1834 Nong nghiép 70,7 0,002
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C

Ghi chi: A - Pheropsophus jessoensis Morawitz, 1862; B - Chlaenius pleuroderus Chaudoir, 1883, C - Chlaenius

flavofemoratus Laporte, 1834 va D - Harpalus indicus Bates, 1891.

Hinh 4. Cac loai bo chan chay chi thi cho kiéu s&t dung dat nong nghiép

3.2.3. Kha ning chi thj sinh hoc cua bo
chan chay cho cac thay déi ctia hé théng su
dung dat tai hé sinh thai nii da véi

Két qua kiém tra phan tich loai chi thi sinh
hoc theo Dunfrene & Lagendre (1997) da xac
dinh dugc bon loai bo chan chay dudc xem la
sinh vat chi thi sinh hoc cho dat néng nghiép,
bao gém: Pheropsophus jessoensis Morawitz,
1862, Chlaenius pleuroderus Chaudoir, 1883,
Harpalus indicus Bates, 1891 va Chlaenius
flavofemoratus Laporte, 1834. Tuy nhién, khéng
¢6 loai Bo chan chay nao c6 thé st dung lam chi
thi sinh hoc hiéu qua cho ring tai sinh, ritng
trong va dong cd trong nghién ctu nay (Bang 3,
Hinh 4). Mac du trong nghién ctiu nay chua xac
dinh dugc cac loai chan chay chi thi cho kiéu st
dung dit nhu ring tai sinh, rung trong hay
ddng c6 nhung nghién ctu bude ddu khing dinh
su thay déi trong thanh phan va cdu tric quan
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x& bo chan chay theo céac kiéu st dung dat. Viéc
md rong diéu tra c6 thé sé xac dinh dudge cac loai
bo chan chay chi thi cho cac sinh canh trén.

4. KET LUAN

Nghién ctiu 1an dau tién xac dinh duge 24
hinh thai loai bo chan chay tit 477 c& thé thu bét
duge tai khu vic Khu DTTN Héu Lién, Lang
Son. Thanh phén loai, s6 lugng ca thé va chi s6
da dang sinh hoc Shannon ctia quan xa bo chan
chay thay déi gitta cac kiéu st dung dat. Dic
biét, sinh canh nong nghiép chi ra su khac biét c6
¥ nghia thong ké so véi cac kiéu st dung d4t khac
(d6ng co, riing tréng va ring tai sinh) vé cac dic
diém quan xa bo chan chay. Nghién ctu ciing da
chi ra su sai khéc trong cau triic quan xa bo chan
chay gitta bon kiéu st dung dat. Do day va ty 1é
che phi mit dat ctia 16p tham muc 12 nhan t6
moi truong quan trong anh hudng t6i ciu tric



quan xa bo chan chay. Nghién ctiu budc dau xac
dinh dugc bén loai bo chan chay c6 thé lam sinh
vat chi thi hiéu qua cho sinh canh néng nghiép.
Tuy nhién, tai ba sinh canh: déng co, riing trong
keo (10 ndm) va rung tai sinh, nghién ctu chua
xac dinh duge loai bo chan chay nao c6 thé chi
thi sinh hoc hiéu qua (cic loai c6 gia tri
IndVal <0,55; P >0,05).

LOI CAM ON

Tac gid xin chan thanh cam on téi Ban
Quan ly Khu Du trtt Thién nhién Hitu Lién,
tinh Lang Son da cho phép thuc hién ciac nghién
ctu thuc dia tai dia. Bai bao 1a san phdm cua
nhiém vu nghién cttu khoa hoc cdp cd sé nam
2020 (LN-QM-2020.1) theo Quyét dinh s&
158/QD-DHLN-KHCN ngay 20/1/2020 ciia Hidu
truéng Truong Dai hoc Lam nghiép: “Nghién
ctiu xac dinh céc loai coén trung chi thi cho cac
kiéu st dung dat thudc hé sinh thai nai da véi 6
mét s6 khu vic mién Bic Viét Nam”.
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