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Abstract

The study aim to assess biodiversity and distribution characteristics of Collembola on common habitats in the
agro-forestry ecosystem in the area of Cham Chu, Tuyen Quang. The results recorded 60 species belonging to 36
genera, 15 families of 4 orders Collembola. On the basis of previous studies combined with the current data, initially
showed a collection of 13 Collembola species representing in the agro-forestry ecosystem in the area of Cham Chu,
Tuyen Quang as well as the species featured for either the agro-ecosystem or the forestry ecosystem, which is
Acherontiella sabina (agro-ecosystem), Superodontella lamellifera, Callyntrura (Kudatphysa) tamparuliana,
Tomocerus sp.1, Lepidocyrtus (Acrocyrtus) heterolepis (foresty ecosystem). The paper also analyzes the similarity in
the species composition between the studied habitats in the agro-forestry ecosystems and initially shows the
influence of environmental factors (such as state of vegetation cover, human impacted, etc...). This is the basis for

using Collembola as indicator organisms for the assessment of soil environment quality.
Keywords: Collembola, diversity, ecosystem, soil environment.

1. DAT VAN BE

bong vat Qét vo cung da dang va phong phu.
Chung bao gom nhiéu dai dién khac nhau va cé
vai tro quan trong trong cac qua trinh xay ra &
dét, giGp hinh thanh d4t, phan hiy rac thai thuc
vat, tang do phi nhiéu va cung cép chét dinh
dudng cho dat. Song trong mdi trwong dat,
Collembola la mét trong cac nhom wu thé va phd
bién cla déng vat dat, dong vai tro quan trong
trong danh gia chat lwgng moi trwong dat (Thai
Tran Bai, 1997; Vi Quang Manh, 2000; Nguyén
Tri Tién, 2000; Greenslade et al., 1984). Khu bao
tén thién nhién (BTTN) Cham Chu, Tuyén Quang
trong d6 c6 phan khu bao vé nghiém ngat Nam
Nwong thuéc xa Phu Lwu [a noi c6 tai nguyén
dong, thwe vat phong phu, hé sinh thai da dang,
tuy nhién chwa c6 nghién cru nao vé Collembola
trong hé sinh thai néng Idam nghiép noi day. Bai
bdo 1a két qua diéu tra danh gia vé da dang
thanh phan loai va dac diém phan bb cula
Collembola & cac sinh canh dac thu ctia méi hé
sinh thai néng lam nghiép khu BTTN Cham Chu.
Day 14 co s& dé& xem xét vai trd chi thi sinh hoc
cta chung trong méi treong dat dudi ap lwc st
dung dat, gép phan khoi phuc, bao vé tinh da
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dang sinh hoc khu hé ddong vat dat & cac hé sinh
thai ndng 1am nghiép.

2. PHUONG PHAP NGHIEN cUU

Diéu tra thu miu Collembola theo Gorny va
Grim (1993) ttr thang 1/2021 dén 1/2022 vao mua
mua (M) va mua kho (K) (Pham Ngoc Toan, Phan
TAt Dac, 1993). Cac sinh canh phd bién nghién
cru & hé sinh thai ndng nghiép (HSTNN) bao
gom: dat vuon quanh nha (VQN); dat trong
chuyén canh cam (DCC); O hé sinh thai lam
nghiép (HSTLN) gdm: rirng thwa trén nui da vaéi,
rieng trong thung ling, rieng tre nra (RTN) va
trang c6 (TC). Méi sinh cénh thu cac mau dét dinh
lwong kich thuwdc 5x5x10cm. Mau dét dwoc tach
loc déng vat nho phéu loc “Berlese- Tuligren”
trong thoi gian 7 ngay dém va dwoc dinh hinh
trong cdn 70% sau d6 tinh dém sb lwong va dinh
loai so bd dwéi kinh IGp soi ndi Nikon C-LEDS va
dinh danh tén loai dwdi kinh hién vi Olympus
SZ40. Tai liéu chuyén mon duoc st dung dé dinh
loai cac mau vat bao gom: Nguyén Tri Tién (1995;
2017), st dung chi s6 Jaccard (thé hién két qua
trén biéu @6 lwoi) dé danh gia do tuong dong vé
thanh phan loai Collembola gitra cac sinh canh
(Wallwork, 1976); Cac mau vat sau khi dinh loai
duoc bao quan trong cbn 70% hay formon 4% voi
day da nhan. Téng s6 80 mau dinh lwong dét &
HST noéng, 1am nghiép khu viec Cham Chu, Tuyén
Quang da dwoc phan tich.
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3. KET QUA NGHIEN CU’'U VA THAO LUAN

3.1. Da dang thanh phan loai Collembola

Két qua diéu tra khao sat tai hé sinh thai nong
[dBm nghiép khu viec Cham Chu, Tuyén Quang da

ghi nhan dwoc 60 loai Collembola thugc 36 gidng
va phan giéng, 15 ho ctia 4 bd (bang 1). Trong s6
doé, 53 loai da xac dinh dwgc tén khoa hoc (chiém
88,33% téng sb loai), 7 loai con & dang sp.
(chiém 11,67% téng s loai).

Bang 1. Danh sach thanh phan loai Collembola & cac sinh canh trong
hé sinh thai ndong lam nghiép khu viwc Cham Chu, Tuyén Quang

Sinh canh Mua

Danh sach thanh phan loai

HSTLN HSTNN
RTN TC VQN DCC
M KIMKIM]|K|M]K

Lép COLLEMBOLA LUBBOCK, 1870

Bo PODUROMORPHA Bérner, 1913

Ho BRACHYSTOMELLIDAE Stach, 1949

Giong BRACHYSTOMELLA Agren, 1903

1. Brachystomella parvula (Schaffer, 1896)

Ho HYPOGASTRURIDAE Bérner, 1906

Gidong ACHERONTIELLAAbsolon, 1913

2. Acherontiella sabina Bonet, 1945

Gidong CERATOPHYSELLABGrner, 1932

3. Ceratophysella denticulata (Bagnall, 1941)

4. Ceratophysella sp.4

Gidong HYPOGASTRURA Bourlet, 1839

5. Hypogastrura manubrialis (Tullberg, 1869)

Giong XENYLLA Tullberg, 1869

6. Xenylla humicola (Fabricius, 1780)

Ho NEANURIDAE Bérner, 1901

Giong DEUTEROBELLA Yosii& Suhardjono, 1992

7. Deuterobella murphy (Yosii, 1976)

Giong FRIESEA Dalla Torre, 1895

8. Friesea sublimis MacNamara, 1922

Giong PSEUDACHORUTELLA Stach, 1949

9. Pseudachorutella asigillata (Borner, 1901)

10. Pseudachorutella sp.4

Ho ODONTELLIDAE Massoud, 1967

Gidong SUPERODONTELLA Stach, 1949

11. Superodontella lamellifera (Axelson, 1903)

Ho ONYCHIURIDAE Bérner, 1901

Gidng ONYCHIURUS Gervais, 1841

12. Onychiurus ambulans(Linnaeus, 1758)

Giong THALASSAPHORURA Bagnall, 1949

13. Thalassaphorura yodai(Yosii, 1966)

B6 ENTOMOBRYOMORPHA Bérner, 1913

Ho ENTOMOBRYIDAE Schéffer, 1896

Gibng ENTOMOBRYA Rondani, 1861

14. Entomobrya lanuginosa (Nicolet, 1842)

15. Entomobrya lindbergi Stach, 1960

Giong HOMIDIA Boérner, 1906

16. Homidia glassa Nguyen, 2001

17. Homidlia sinensis Denis, 1929
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Sinh canh Mua|HSTLN HSTNN
RTN TC VQN DCC
Danh sach thanh phan loai M| K| M| K| M| K| M K
18. Homidia socia Denis, 1929 + +
19. Homidia subcingula Denis, 1948 + +

Giong LEPIDOCYRTUS Bourlet, 1839

Gibng LEPIDOCYRTUS phan gibng ACROCYRTUS
Yosii, 1959

20. Lepidocyrtus (Acrocyrtus) heterolepis Yosii, 1959 +

Giong LEPIDOCYRTUS phan giong CINCTOCYRTUS
Yoshii & Suhardjono, 1989

21. Lepidocyrtus (Cinctocyrtus) cinctus Schaffer, 1898 + + +

22. Lepidocyrtus (Cinctocyrtus) medius Schaffer, 1898 +

Giong LEPIDOCYRTUS phan giong DAHLCYRTUS
Yoshii & Suhardjono, 1989

23. Lepidocyrtus (Dahlcyrtus) aseanus Yoshii, 1982 +

24. Lepidocyrtus (Dahlcyrtus) dahlii Schaffer, 1898 + | +

Giong LEPIDOCYRTUS phan giong LANOCYRTUS
Yoshii& Suhardjono,1989

25. Lepidocyrtus (Lanocyrtus) cyaneus Tullberg, 1871 + + + + + +

Giong LEPIDOCYRTUS phan giong LEPIDOCYRTUS
Bourlet, 1839

26. Lepidocyrtus (Lepidocyrtus) concolourus Nguyen, 2001 + + + + +

27. Lepidocyrtus (Lepidocyrtus) sp.4 + + +
Giong PSEUDOSINELLA Schéffer, 1897

28. Pseudosinella immaculata (Lie-Pettersen, 1896) +

29. Pseudosinella octopunctata Borner, 1901 + + + + +
Giong SINELLA Brook, 1882

30. Sinella monoculataDenis, 1929 + +
31. Sinella pseudomonoculata Nguyen, 1995 + + + +
Giong WILLOWSIA Shoebotham, 1917

32. Willowsia sp.1 +

Ho ISOTOMIDAE Schiffer,1896

Gidng FOLSOMIDES Stach, 1922

33. Folsomides parvulus Stach, 1922 + + + + +

Giong FOLSOMINA Denis, 1931

34. Folsomina onychiurina Denis, 1931 + + +

Giong HEMISOTOMA Bagnall, 1949

35. Hemisotoma thermophila (Axelson, 1900) + + + + +
Giong ISOTOMIELLA Bagnall, 1939

36. Isotomiella minor (Schaffer, 1896) + +

Giong ISOTOMODES Axelson, 1907

37. Isotomodes pseudoproductus Stach, 1965 + + + + + + + +
Giong ISOTOMURUS Bérner, 1903

38. Isotomurus palustris (Miller, 1776) + + + |+ + |+ +
39. Isotomurus punctiferus Yosii, 1963 + + + + + +
Giong PROISOTOMA Bérner, 1901

40. Proisotoma muscicola Stach, 1965 + +

41. Proisotoma submuscicola Nguyen, 1995 + + + + + + + +

Ho ORCHESELLIDAE Bérner, 1906

Gidng DICRANOCENTRUS Schétt, 1893
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Sinh canh Mua | HSTLN HSTNN
RTN TC VQN DCC
Danh sach thanh phan loai M| K| M| K| M| K| M K
42. Dicranocentrus indicus Bonet, 1930 + + + +

Ho PARONELLIDAE Bérner, 1906
Gidéng CALLYNTRURA Bérner, 1906
Gidng CALLYNTRURA phan gibng KUDATPHYSA

Yoshii, 1982

43. Callyntrura (Kudatphysa) tamparuliana Yoshii, 1981 +

44, Callyntrura sp. +

Gidéng CYPHODERUS Nicolet, 1842

45. Cyphoderus javanus Borner, 1906 + + + + + +

Gidng SALINA MacGillivray, 1894

Gidng SALINA phan gibng SALINA Macgillivray, 1894
46. Salina (Salina) celebensis (Schéffer, 1898) + |+ |+ + |+
Ho TOMOCERIDAE Schiffer, 1896

Gidbng TOMOCERUS Nicolet, 1842

Giéng TOMOCERUS phan gibng TOMOCERUS Nicolet, 1842
47. Tomocerus (Tomocerus) minor (Lubbock, 1862) +
Bo NEELIPLEONA Massoud, 1971
Ho NEELIDAE Folsom, 1896

Gidng MEGALOTHORAX Willem, 1900
48. Megalothorax minimus Willem, 1900 + + + +
Bo SYMPHYPLEONA Bérner, 1901
Ho DICYRTOMIDAE Borner, 1906
Gidéng CALVATOMINA Yosii, 1966
49. Calvatomina antena Nguyen, 2017 + + +
50. Calvatomina tuberculata (Nguyen, 2001) + | +
Ho KATIANNIDAE Boérner, 1913
Gidéng SMINTHURINUS Bérner, 1901
51. Sminthurinus victorius Nguyen, 2001 +
52. Sminthurinus sp.4 +
Ho SMINTHURIDAE Lubbock, 1862
Gidéng SPHYROTHECA Bérner, 1906

53. Sphyrotheca macrochaeta Nguyen, 2017 + + +
Gidéng SZEPTYCKITHECA Betsch& Weiner, 2009

54. Szeptyckitheca boneti (Denis, 1948) +

55. Szeptyckitheca nepalica (Yosii, 1966) +

Ho SMINTHURIDIDAE Bérner, 1906
Gidbng SMINTHURIDES Bérner, 1900

56. Sminthurides aquaticus (Bourlet, 1842) + + + | + + +
57. Sminthurides bothrium Nguyen, 2001 + + + + + +
58. Sminthurides sp., +

Giéng SPHAERIDIA Linnaniemi, 1912

59. Sphaeridia pumilis (Krausbauer, 1898) + + + + +
60. Sphaeridia zaheri Yosii, 1966 + + + + + + + +

Chu thich: HSTLN, HSTNN, RTN, TC, VQN, DCC, M, K: xem phan phuong phap nghién ctru; +:
ghi nhéan loai
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Sb lwong cac bac taxon ho, gibng, lodi cla
Collembola & cac sinh canh la khac nhau, phu
thudc vao diéu kién cu thé ctia méi trwong (hinh 1).
O sinh canh rivng tw nhién noi hoan toan khéng
co tac dong cua con ngwdi nén co 1op tham vun
hiru co day bao pht trén mat dat vira tao do adm
cho dat, vtra la nguon thtrc an phong phu nén
thanh phan cac bac taxon cla Collembola ghi
nhan dwoc cao nhat. Cac sinh canh con lai bi tac
dong it nhidu b&i cac nhan té khac nhau. O sinh
canh dat trang cé cay bui, tuy khéng chiu tac
dong cuia con ngwdi nhwng day la nhirng khoang
dat nam xen k& gitra nhitng khodng rirng nén
gan nhw khong cé |&p tham thwc vat che pha. (0]
sinh canh vuon quanh nha tuy dwgc cham soc
thwerng xuyén nén dét gitr dwoc dd Am nhwng
cling khdng co 16p tham thue vat bao pha nhung
I&p dat bé mét lai. Vi vay, hai sinh canh nay thiéu
vang kha nhiéu cac loai Collembola c6 dang
sébng & bé mat tham, nhw Superodontella
lamellifera, Cal/yntrura (Kudatphysa)
tamparuliana, Callyntrura sp.,, Tomocerus sp.1,...
nén sb lwgng cac bac taxon clia Collembola ghi
nhan & hai sinh cdnh nay thdp hon so véi sinh
canh rirng ty nhién. Con & déat tréng chuyén
canh cam ghi nhan sb lwong cac bac taxon thap
nhap do hoan toan vang mat I&p thdm vun hivu
co, |6p dat bé mat thudng xuyén bj tac dong boi
con nguoi (co gidi hoa trong viéc lam dat, cham
s6c, thu hoach, phun thudc trir sau trir bénh,...).
Cu thé:
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Hinh 1. Sé lvong bac taxon phan b theo
sinh canh & HST ndng, 1am nghiép
khu virc Cham Chu, Tuyén Quang

- O bac ho, chi c6 rixng tw nhién cé da 15/15
ho. Cac sinh canh con lai sb ho gidm di, cu thé:
vuon quanh nha c6 11 ho (véng Odontellidae,
Tomoceridae, Katiannidae, Sminthuridae); dat

trang c6 8 ho (vang Brachystomellidae,
Odontellidae,  Onychiuridae,  Orchesellidae,
Tomoceridae, Dicyrtomidae, Katiannidae) dét
chuyén canh c6 5 ho (vdng Odontellidae,
Onychiuridae, Entomobryidae, Orchesellidae,
Paronellidae, Tomoceridae, Neelidae,

Katiannidae, Sminthuridae, Dicyrtomidae).

- O bac gibng, sb6 lwong nhidu nhat & sinh
canh rirng tw nhién (35 giéng), tiép dén la sinh
canh VQN (25 gibng), sinh canh TC (20 gibng),
thap nhat & d4t chuyén canh cam (9 gidng).

- O bac loai, dat cao nhat & rirng tw nhién
(59 loai) va thap nhat & d4t chuyén canh cam
(12 loai). )

3.2 Dac diém phan bd cua Collembola

Trén co s& xem xét sy c6 mat hay vang mét
clia loai trong cac sinh canh, vao cac mua thu
mau khac nhau trong suét thoi gian diéu tra, cé
thé phan ching thudc cac nhém véi cac déc
diém phan bé nhw sau:

- Nhém phan bé réng sinh canh (la nhirng loai
gép trong 3-4 dang sinh canh vao ca 2 mua), bao
gdm 13 loai (chiém 21,67% tdng sb loai): Friesea
sublimis, Entomobrya lanuginosa, Lepidocyrtus

(Lanocyrtus) cyaneus, Isotomodes
pseudoproductus, Isotomurus palustris,
Isotomurus punctiferus, Proisotoma
submuscicola, Cyphoderus javanus, Salina
(Salina) celebensis, Sminthurides aquaticus,
Sminthurides  bothrium, Sphaeridia  zaheri,

Sphaeridia pumilis. Cé thé xem day 1a tap hop
loai Collembola dai dién cho hé sinh thai nong,
[d&m nghiép khu viec Cham Chu, Tuyén Quang.
Dac diém chung cua tap hop dai dién nay thudc
nhém dang song & dat, thém-détlvé’i’kich thudce
co thé nhd, rat it hay khong c6 sac to, cac phan
phu cua co thé tiéu glam thich nghi v&i cudc
sbng trong cac khe, ké& cua I&p dat bé mat hay
bén dwoi I&p dat sau hon.

- Nhém phan b hep sinh canh (1a nhiing loai
chi méi thu dwoc trong 1 sinh canh nhét dinh,
vao 1 mua nhét dinh), bao gdm 17 loai (chiém
28,33% tbéng sb loai), phan bd trong cac sinh
canh sau:

+ Sinh canh rieng ty nhién (16 loai):
Superodontella lamellifera, Pseudachorutella
asigillata, Pseudachorutella sp.,, Lepidocyrtus

(Acrocyrtus) heterolepis, Lepidocyrtus
(Cinctocyrtus) medius, Lepidocyrtus
(Dahlcyrtus) aseanus, Pseudosinella
immaculata, Willowsia  sp.;,  Callyntrura
(Kudatphysa) tamparuliana, Callyntrura sp.q,
Tomocerus sp.1, Sminthurides sp.1,
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Sminthurinus victorius, Sminthurinus sp.4,
Szeptyckitheca boneti, Szeptyckitheca
nepalica.

+ Vwon quanh nha (1 loai): Acherontiella
sabina.

V6&i 17 loai néu trén, sau khi so sanh, dbi
chiéu v&i cac bang danh sach thanh phan loai
Collembola thu dwoc tr cac dia diém hay tw
cac kiéu hé sinh thai khac, két hop véi sb
lwong ca thé riéng ctia méi loai, ching téi nhan
dinh réng chi cé moét vai loai sau day co thé 1a
nhirng loai dac trwng chi cho hodc la HSTNN,
hodc HSTLN: v&i HSTNN, dé la: Acherontiella

sabina; vo&i  HSTLN, la: Superodontella
lamellifera, Callyntrura (Kudatphysa)
tamparuliana, Tomocerus sp.,, Lepidocyrtus

(Acrocyrtus) heterolepis. Nhirng loai khac hoac
da ghi nhan duwoc sy c6 mét ctia chung & kiéu
HST khac, hodc véi s6 lwong ca thé riéng réat it
(tv 1-3 ca thé) nén chi xem chung la nhirng
lodi thu dwoc ngdu nhién, tinh c& trong dot
thwc dia. Xét vé sd lwong loai riéng cla tirng
sinh canh cho thdy tinh da dang cua rirng tw
nhién vwot tréi so véi 5 sinh canh con lai. Kha
nhiéu loai chi ghi nhan dwgc & RTN ma khéng
c6é mat & cac dang sinh canh khac. Sinh canh
DCC ciing trén nén dét rrng nhuwng tai thoi
diém diéu tra cho thdy d4t bi tdc dong manh
cla con ngudi (st¢ dung cac phwong tién co
gi6i dé thu hoach trai, phun thubc héa chét bao
vé thyc vat,..) nén sé lvgng, thanh phan loai
ghi nhan it nhét.

- Phan bé theo mua: Cé 38 loai trong tdng
sb 60 loai (chiém 63,33% toéng sb loai) c6 mat
vao ca 2 mua mwa va kho. 22 loai con lai hoac
chi thu dwoc mau vao mua mwa hodc mua kho.
Cu thé:

+ Cac loai méi chi thu dwoc mau vao mua

muwa (gébm 13 loai, chiém 21,67% sb loai cla ca
HST), do la: Szeptyckitheca nepalica,
Szeptyckitheca  boneti,  Sminthurides  sp.4,
Tomocerus sp.;, Callyntrura (Kudatphysa)
tamparuliana, Callyntrura sp.;, Willowsia sp.s,
Isotomiella  minor,  Pseudachorutella  sp.4,
Pseudachorutella  asigillata, ~ Superodontella
lamellifera, Acherontiella sabina, Pseudosinella
immaculata.

+ Cac loai mdi chi thu dwoc mau vao mua
kho (bao gébm 9 loai, chiém 15,0% s6 loai cla ca
HST), dé la: Sminthurinus victorius, Sminthurinus
Sp.1, Sinella monoculata, Lepidocyrtus
(Dahlcyrtus) aseanus, Lepidocyrtus
(Cinctocyrtus) medius, Lepidocyrtus (Acrocyrtus)
heterolepis, Homidia subcingula, Enfomobrya
lindbergi, Hypogastrura manubrialis.

3.3 Mirc do twong dong vé thanh phan loai
gilra cac sinh canh

S dung céng thirc chi sé Jaccard dé& danh
gia méc dd gan gii vé thanh phan loai
Collembola gitra cac sinh canh cla hé sinh
thai néng, 1dm nghiép khu vwc Cham Chu,
Tuyén Quang, két qua duwoc thé hién qua biéu
dd lwoi Czekanowski cho thdy: da hinh thanh
3 nhém: (1) Nhém sinh cadnh cé dé twong
ddng cao vé thanh phan loai, dao dong t >
40,0% bao gdm cac sinh canh: vudn quanh
nha, rieng tw nhién trén ndi da voéi va trang cé.
(2) Nhém sinh canh cé do twong déng vé
thanh phan loai thdp (<30%), dao ddng tir
18,92% dén 20,34%, bao gébm rirng tw nhién,
vuwon quanh nha va dét chuyén canh cam. (3)
Nhém th 3 cé d6 twong déng vé thanh phan
loai chuyén tiép gitta nhém (1) va (2), dao
dong tr 30,0% dén 40,0%, la sinh canh dat
trang co (hinh 2).

>40%

| 3040%

[ <30%

Hinh 2. Mirc d6 gan giii v& thanh phan loai gitra cac sinh canh
clia hé sinh thai néng, ldm nghiép khu virc Cham Chu, Tuyén Quang
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Nhw vay co thé thdy rirng tw nhién da dang
hon so voi 5 sinh canh con lai do chwa bj tac
dong b&i con nguoi, Iép tham thwe vat phong
phu. Kha nhiéu loai chi ghi nhan dwoc & RTN ma
khéng cé mét & cac dang sinh canh khac. Tiép
theo la vwon quanh nha va trang cé la hai sinh
canh ciing bao tén dwgc nhiéu d3c tinh tw nhién
clia mdi trwong, trong d6 trang cé la noi chuyén
tiép trung gian gitra cac khodng rirng tw nhién,
con vwon quanh nha thwdng xuyén dwgc cham
sO6c nén dat ludn duy tri dwoc dd am thich hop
cho doéng vat dat sinh trwéng phat trién. Sinh
canh dat chuyén canh cam it nhiéu chiu tac dong
b&i thubc hda chat bao vé thuc vat, tac dong cla
may moc co gidi trong cai tao dat, cham séc va
thu hoach, thiéu I&p tham thwc vat bao phi mat
dét,... da anh hwéng Ién dén thanh phan loai va
chi sé ghi nhan & mirc thap nhét so véi cac sinh
canh con lai. Trong mét sd nghién clru clia cac
tac gid nwéc ngoai (Paoletti, 1995; Penelope
Greenslade, 1992) da chi ra sy khac biét vé
thanh phan loai Collembola & cac hé sinh thai
néng lam nghiép la do sy tac déng vao mébi
trwérng dat khac nhau. Trong nghién clru nay clia
chung t6i ciing cho thdy ré cung trén nén dét
rirng, nhwng & dau dét bj tdc dong manh mé thi
& dé sé mét di sy da dang thanh phan nhém loai
doéng vat séng trong d6 va day ciing 1a mét trong
nhirng co s& dé& danh gia vai trd chi thi sinh hoc
clia dong vat dat trong viéc danh gia chét lwong
moi trudrng dat.

4. KET LUAN

Tai khu viee hé sinh thai néng 1dm nghiép khu
virc Cham Chu, Tuyén Quang da ghi nhan duwoc
60 loai thudc 36 gidbng, 15 ho cia 4 bod
Collembola. Trong sb do, 53 loai da xac dinh
duwoc tén khoa hoc, 7 loai con & dang sp. - Bay
la ngudn nguyén liéu phong pht bé sung cho ban
danh sach loai ctia khu hé thém day du trong thoi
gian t&i. Buwéce dAu xac dinh dwoc tap hop 13 loai
Collembola dai dién cho hé sinh thai néng, l1am
nghiép khu viec Cham Chu, Tuyén Quang va xac
dinh céac loai dac trwng chi cho hoac HSTNN
hoac HSTLN, do la: Acherontiella sabina
(HSTNN); Superodontella lamellifera, Callyntrura
(Kudatphysa) tamparuliana, Tomocerus sp.s,
Lepidocyrtus (Acrocyrtus) heterolepis (HSTLN).

Mlrc d6 twong ddng vé thanh phan loai & cac
sinh canh nghién ctru trong hé sinh thai néng lam

nghiép bwéc diu phan anh mirc dd anh hwéng
clia cac nhan tb sinh thai méi trwong (trang thai
I&p thwe vat phd, sy can thiép clia con nguwdi vao
méi trwdng dat & cac mirc dd khac nhau...), 1a
co s& cho viéc str dung Collembola nhw nhirng
sinh vat chi thj cho viéc danh gia chét lwong moi
trwong déat.

L&¥i cdm on: Nghién clru duoc hd trg kinh
phi ttr nhiém vu NVCC09.12/22-22.
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