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Abstract: Epigeic Metaphire sp., anecic Amynthas zenkevichi, and endogeic Amynthas robustus are
three earthworm species commonly found in Northern Vietnam and are expected to have contrasting
impacts on soil structure and water infiltration. Through computed tomography and image analysis,
our study confirmed contrasting burrowing behaviors among these species and their differential
effects on water flow under saturated conditions. Metaphire sp. was a surface-dwelling species,
exhibiting a food consumption and surface cast production of 4.57 and 11.05 times their weight,
respectively. They made few burrows near the soil surface (0.02% of the soil column), resulting in
negligible influence on water infiltration. A. zenkevichi was less active on the soil surface, with lower
food consumption and surface cast production (2.48 and 7.52 times their weight, respectively). Their
drilosphere (zone of soil directly influenced by earthworms) accounted for 3.92% of the soil column,
characterized by vertical burrows (55.4°), fewer branches, distributed throughout the soil column,
and high connectivity, leading to a 1.68-fold increase in water infiltration compared to the control.
Meanwhile, A. robustus was only active within the first 10 cm of the soil column. Their drilosphere
occupied 3.25% of the soil column, consisting of horizontal burrows (14°), disconnected by
deposition within the burrows, resulting in no significant difference in water flows in comparison
with the control column without earthworms. Additionally, the ratio between compaction zone
around burrows and burrows made by A. zenkevichi has a larger than that of A. robustus (2.4 and
1.3, respectively), despite their similar diameter.
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Amynthas robustus) téi cau trac dat va sy thAm nudc

Pham Vin Quang”

Truong Dai hoc Khoa hoc Ty nhién, Pai hoc Qué'c gia Ha Noi,
334 Nguyén Trdi, Thanh Xudn, Ha Néi, Viét Nam

Nhén ngay 19 thang 12 nam 2023
Chinh stra ngay 26 thang 02 ndm 2024; Chap nhin dang ngay 18 thang 03 nam 2024

Tém tat: Epigeic Metaphire sp., anecic Amynthas zenkevichi va endogeic Amynthas robustus la ba
loai giun pho bién tai mién Bac Viét Nam va duoc ky vong sé& ¢6 cac tac dong khac biét t6i cdu tric
va sy di chuyén ciia nudc trong dat. Thong qua phuong phap chup cit 16p vi tinh va phan tich hinh
anh, nghién ctru da xac nhan sy d6i 14p vé hanh vi dao hang cua ba loai nay va nhitng tac dong khac
nhau cua chung t6i dong chay cua nudc trong diéu kién dat bio hoa. Cu thé: Metaphire sp. la loai
chi hoat dong bé mat véi luong thire an tiéu thy va thai ra lugng phan cao 1an lugt gép 4,57vall,05
1an khéi luong co thé cua ching. Ching tao rat it hang trong ngay gan bé mat dét (0,02% thé tich
cot dat) do vy khong tac dong t6i su thAm nude. A. zenkevichi hoat dong bé mit & muc thap hon
v6i lugng tidu thy thirc an gap 2,48 va thai phan trén bé mat gap 7,52 1an khdi luong co thé. Thé tich
dat ma loai nay truc tiép tic dong t6i (drilosphere) chiém 3,92% thé tich cot dat voi cac hang thing
(55,4°), it phan nhanh, phan bb trong toan b cot d4t va c6 tinh két ndi cao, din dén toc do thdm
nudc ting gap 1,68 1an so v6i ddi chimg. Trong khi d6, A. robustus chi hoat dong dudi mat dat trong
10 cm dau tién cta cot dat. Chung c6 hé thong drilosphere chiém 3,25% thé tich cot dat gom cac
hang ndm ngang (14°), dirt doan do vy khong lam thay d6i tbc do tham nude cia cot dit so voi cot
dbi ching. Ngoai ra, ving nén quanh hang cua A. zenkevichi tao ra gip 2,4 1an tong thé tich hang
ctia chung cao hon A. robustus (1,3) du chiing c6 cung dudng kinh co thé.

Tir khéa: Giun dit, hanh vi dao hang, chup cit 16p vi tinh, sy thAm nudc.
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Tac dong cua giun dat (Metaphire sp., Amynthas zenkevichi va

1. Mé dau

Giun dét duoc biét dén nhu 1 “ky su sinh
thai dat” [1] c6 tac dong manh mé t&i cac dic
tinh thiy vén cta dat [2]. Hoat dong dao hang va
kiém an cua chung tao ra mot khu vuc ddc dao
duge goi la “drilosphere”, bao gdm cac “hang
tréng, phan giun (trén mat hodc trong dat) va
ving dat bi nén xung quanh hang. Nhing céu
tric nay co tac dong manh dén tinh cht thuy vin
cta dat, anh hudng dén viéc diéu tiét nudc thong
qua qua trinh van chuyén va luu trir [3]. Hang
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trng do giun dit tao ra déng vai trd nhu con
dudng dan truyén cho su di chuyén cta nuéc
[4, 5], nang cao téc do thAm nudc vao dat. Bén
canh viéc thay ddi cac macropore (hang), glun
dat con lam bién doi hé thong meso- Va
micropore cua dat théng qua su lang dong phan
[6] va tao ra mt ving nén xung quanh tuong
hang [7], qua d6 tac dong toi kha nang thim va
giit nudc trong dat. Tuy nhién, nhimng hiéu biét
clia chung ta vé tac dong ciia giun dat dbi véi su
di chuyén cua nudc trong dat van con bi giéi han
vi tac dong ctia chiing ddi voi cac qua trinh nay
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chi duoc nghién ctru ddi véi mot sb loai, chu yéu
trong ho Lumbricidae [8]. Bén canh d9, tac dong
clia giun dat téi cdu trac dat thuong chi duogce tap
trung nghién ctru v6i hé théng hang tréng va
phan giun trén bé mat dat do tinh dé tiép can cua
chung va gidi han ctia phuong phap nghién ciu.
Trong khi thong tin vé dic diém cuia phan giun
trong dat va ving nén quanh hang van con vo
cung han ché.

Viét Nam duogc biét t6i 1a qudc gia co6 mirc
dd da dang sinh hoc rit cao v&i 245 loai giun
duoc dinh danh va hon mot ntra trong sb chung
1a loai dic hiru [9-11]. Hau hét chung déu thudc
ho Megascolecidae (224 loai). Tuy nhién, céac
nghién ctru maéi chi dung lai ¢ phén loai va dinh
danh giun dat. Rat it nghién ctru vé hanh vi dao
hang va tic dong t6i sy di chuyén ciia nudc. Chi
méi c6 Amynthas adexilis va Metaphire
posthuma [12, 13] duoc nghién ciru vé tac dong
t6i cac qua trinh khac trong dét, bao gom sy di
chuyén cta nudc va anh hudng ti cdu trac dat
(dit liéu tim kiém trén www.webofscience.com
tu trude 2022).

Vi vay, nghién clru nay dugc thuc hién nham
muc dich danh gia cdu trac drilosphere ciia ba
loai giun phd bién tai mién Bic Viét Nam bao
gdbm Metaphire sp., Amynthas robustus va
Amynthas zenkevichi va tac dong cta ching toi
su di chuyén ciia nuéc trong dat. Qua do dong
g0p vao bd co sd dir liéu vé hanh vi dao hang cua
cac loai giun dét Viét Nam va cung cap thong tin
hiru ich cho nguoi dan trong viéc ap dung giun
dét trong nong nghiép.

2. Phwong phap nghién ciru

2.1. Thu thdp va phan tich dic diém hinh thdi
cua giun dat

Ba loai giun dat sir dung trong nghién ctru
bao gom: i) Loai song chu yéu trong 16p tham
muc, chua dugc dinh danh thudc ho Metaphire
ky hiéu Metaphire sp. thu tai Tién Xuan, Thach
That, Ha Noi (20°57'05"N, 105°29'08"E); ii)
Loai séng chu yéu trong dat Amynthas robustus
thu tai Uy No, Pong Anh, Ha Hoi (21°08'13"N,
105°51'15"E); va iiii) Loai ¢6 phan bé trung gian
gitra hai loai trén la Amynthas zenkevichi dugc
thu tai Nam Thuong, Kim B6i, Hoa Binh
(20°37'03"N, 105°35'07"E). Séu ca thé truong
thanh cua mdi loai dugc thu thap theo phuong
phap dao véi cac dung cu co ban nhu xéng va
cubc. Ba loai giun sau d6 dugc bao quan trong
dat thi nghiém ¢ diéu kién phong thi nghiém
trong 2 tuan dé chiing co thé thich nghi voi diéu
kién moi truong moéi. Ba céa thé twong dong vé
kich thudc ctia moi loai sau d6 dugc phan tich
dic diém hinh thai nhu khéi luong, kich thude
va sac to da (Bang 1) va str dung cho thi nghiém
nuoi U trong cot dét nhan tao. Dya vao dic diém
hinh thai va phan b ctia mdi loai trong dit, ba
loai giun trong nghién ctru lan luot duge phan
thanh cac nhém sinh théai epigeic, endogeic va
anecic theo phan loai cia Bouché (1972) [14]
tuong (mg voi nhom tham muc, dat chinh thirc
va nhoém dat-tham muc theo phén loai cua Thai
Tran Bai [15].

Bang 1. Dic diém hinh thi ctia ba loai giun

Pic diém Ky hiéu | Metaphire sp. A. robustus A. zenkevichi p
Khdi lugng (g) Wit 1,62(0,21)c | 4,23(0,09)a 3,03(0,13) b Fxx
Puong kinh (mm) D 41(0,1)b 5,96 (0,09) a 568 (0,26)a | ***
Chiéu dai (mm) L 104 (16,5) b 137 (4,6)a 114 (2,9) b *
Sac to da Pigm C6 (100%) | Khéng (100%) C6 (100%) -
Bién thién mau da: dau - dudi Ant-post C6 (100%) | Khéng (100%) C6 (100%) -
Bién thién mau da: lung - bung Dor-vent | C6 (100%) | Khdng (100%) | C6 (100%) -

Ghichl: -n=3;

- ***:p <0,001; **: p < 0,01, *: p< 0,05, va -: khong xac dinh;
- SO trong ngodc 1a sai so hodc ty 1€ ca thé co6 chi tiu dugc danh gia;
- Ky tu a, b, ¢ biéu thi mirc dg khac biét gitra cac loai.



http://www.webofscience.com/

P. V. Quang / VNU Journal of Science: Earth and Environmental Sciences, Vol. 40, No. 1 (2024) 62-71 65

2.2. Nudi cd thé giun trong cét ddt nhén tao

Céc cot dat nhan tao duoc tao ra theo phuong
phap nén thuy lyc [4] timg 16p 3 cm trong 6ng
nhya polyvinyl chloride (Hinh 1). Loai dat
Ultisol str dung dé tao cac cot dat dugce thu thap
trong 16p 0-10 cm tai Tién Xuén, Thach That, Ha
Noi (20°57' N, 105°29' E) dac trung bdi ham
lugng céc bon dat 1,7%, pHkci 4,6 va thanh phén
cip hat giau set (58% sét, 25%, limon va 17%
cat) [16]. Sau khi thu thap, dat dugc sang qua 2
mm va bao quan trong tai nhwa dé dong nhat do
am. Luong dét thich hop dugc cho vao cot sau
d6 nén xudng 3 cm dé dat dung trong 1 g/cm?
tuong ty dung trong dat ngoai thuc dia. Trudc
khi nén 16p tiép theo, bé mat cua 16p trudc do
dugc pha v& dé dam bao ddng nhét gita cac 16p
dat. Cac 16p dat tiép theo dugc thyuc hién véi quy
trinh tuong tu dé dat chiéu cao cot dat 30 cm.
Luong nudc thich hgp dugc thém vao ting giot
dé do am dat trong cot dat 40%. Cot dét sau do
dugc boc mang nhya trong 5 ngy dé dong nhat
d6 Am.

«— Ludi polyester
Kich thwéc 16: 1 mm

Gcm

< C;‘Tl-— Phan trau

«—— Lop datnhantao

30 cm

Ludi polyester
J|«— Kich thiéc 16: 025 mm

15cm
Hinh 1. C4u tao cot dt nhan tao.

Sau 5 ngdy, mot trong sb ba ca thé da duoc
sir dung dé phan tich dic diém hinh thai dugc
cho vao mdi cot dt va nudi trong 4 tuan. Tong
cong, 9 cot dét chira giun dugc thiét lap trong thi
nghiém nay (twong mg 3 1an 1ap cho mdi loai)
va 3 cot khong bo sung giun dat lam ddi ching.

Bé mit cua cot dit dugce bao pht béi mét 16p vai
ludi polyester dé tranh giun dat bo ra khoi cot
dat. Phan trau thu thap tai khu vyc thu thap dat
thi nghiém dugc phoi kho va nghién qua 1 mm
dé sir dung 1am ngudn thirc n ciia giun. 2 g phan
trau kho duogc lam u6t v6i 10 mL nude, vo thanh
3 vién tron va dat ¢ trung tam trén bé mat cot dat.
Khi giun tiéu thu hét lugng phén triu trén bé mat,
2 g phéan trau khé khac dugc thém véi quy trinh
tuong ty. Sau mdi 7 ngay thi nghiém, tién hanh
xac dinh khoi lugng cot dat dé thém lugng nudc
tuong tng bi mat di do su bay hoi dé duy tri do
4m cot dat & mirc twong dwong 40%. Cac cot dat
duogc dit trong phong toi tai 25 °C trong toan bd
thoi gian thi nghiém. Két thuc thi nghiém, luong
phan trau con lai trén bé mit cot dat duoc thu
thap dé x4c dinh tong luong thirc in ma giun dat
tiéu thu. Tuong tu, luong phan giun trén bé mat
dét cua tirng cdt dugc thu thép, dé kho khong khi
va xéac dinh khdi luong. Cho 10 mL chloroform
vao mdi cot dé dung lai cac qua trinh sinh hoc
trong cot. Cot dét sau d6 duge boc kin voi mang
boc thyc phim dé tiéu bién giun trong 2 tuan.

2.3. Phan tich déc diém cau triic drilosphere

it nbn " " ‘
B va 216G
Hinh 2. Anh mit cit c6t dat sau nudi giun (a) va
duoc xur Iy phan vung cac doi tuong anh (b).

Sau 2 tudn, cac cot dat dugc chup cat 16p véi
thiét bi y té (Siemens Somatom® Definition
Flash, Siemens Healthineers, Ptrc) tai Bénh vién
Bach Mai, Ha Noi. Thiét bi chup cét 16p dugc cai
dit & 120 kV, 93 mA va chiéu sau mdi 14t cat la
600 pm. D liéu chup dugc luu ¢ dinh dang
DICOM (16-bit, 512 x 512 pixels) dugc chuyén
vé dang TIF (8-bit, 512 x 512 pixels) va loai bo
thanh 6ng nhya (ROI = 145 mm) v&i phan mém
Fiji/Image]J sau khi dugc giam tan xa va nhiéu sir
dung bd loc 3D median c6 ban kinh la 2 pixels.
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Dua trén gia tri 6 xam khac nhau cua céc diém
anh, cac ddi tuong gém: i) Hang giun trong
(Gal); ii) Phan giun trong dat (BC) cing ving
nén quanh hang (ZIG); va iii) phan dat khong
chiu sy tac dong cua giun dat duoc phan tach véi
tinh nang phdn ving anh tu dong (Auto
thresholding) trong phan mém  Avizo
(https://www.thermofisher.com) (H|nh 2).

Dic diém cua hé thdng hang trong gdm sd
luong hang (N) thé tich hang trong (Gal), thé
tich hang trong két ndi voi mat dat (Gal-O),
duong kinh hang trong (Gal-D), hudng ciia hang
trong (Gal-o), phan b hang trdng theo chiéu sau
(Z, trong tAm ctia hang theo chiéu doc) va thé
tich viing nén tao ra boi giun dat gdbm ving nén
quanh hang (ZIG) va phan giun trong dat (BC)
dugc phan tich véi trinh bd trg “MorphoLibJ”
[17] trong phén mém Fiji/ImageJ. Tong thé tich
drilosphere twong tmg ving dat bi tic dong boi
giun dét (P) duoc tinh 14 téng cua thé tich hang
trong (Gal) va viing nén tao ra boi giun dit (BC
+ ZIG). Do BC va ZIG cé cung gia tri d§ xam
nén khong thé phéan tach chung dua theo cap do
xam cua diém anh. Do vay chiéu dai ving nén
tao ra boi giun dat (BC + ZIG) va chiéu dai hang
trong (GAL) dugc phan tich véi trinh ho trg
“boneJ” [18] trong phan mém Fiji/lmage] sau
khi cac dbi tugng duoc chuyén vé dang khung
xuong trung tam (Skeleton) vdi chirc ndng Auto
Skeleton trén phan mém Avizo. Chiéu dai BC
sau d6 dugc xac dinh 1a hiéu sb chiéu dai cua hai
dbi tugng trén. Chung t6i gia thiét rang giun dat
thai phan tao thanh khdi co hinh dang twong tu
hang tréng. Do vay thé tich BC dugc wdc tinh
theo chiéu dai ciia ching va trung binh duong
kinh hang giun tréng. Thé tich ZIG dugc tinh 1a
hiéu thé tich vung nén tao ra boi giun dat va thé
tich BC. Thé tich toan khdi dét ciing dugc tinh
theo chiéu cao cot dat va duong kinh trong cua
éng nhua. Pon vi ctia thé tich cta cac dbi tuong
dugc quy v& % so véi thé tich toan khéi dét.

2.4. Téc do tham nude cia cot dat
Sau khi chup ct 16p, cot d4t duoc thao bo

ludi bit day va dugc phan tich toc do thAm nudc
trong diéu kién bao hoa (Ks) theo phuong phap

Beerkan (theo quy trinh dugc trinh bay trong
Capowiez va nnk (2015) [4]). Theo d6, 180 mL
(twong ung cdt nudc cao khoang 1 cm) dugce
thém vao bé mat cot dat. Sau do st dung déng hd
bam gid dé ghi lai thoi gian (s gidy) can thiét dé
lwong nude nay bién mat hoan toan khoi bé mat
cot dat. Ngay sau khi nudc thim hét, 180 mL
nude tiép theo duoc thém vao va thoi gian tham
duogc do theo cach tuong tu. Quy trinh tuong tu
dugc thuc hién den khi thoi gian tham ctia moi
lan thém nuéce 6n dinh (sau khoang 10-15 lan
thém nudc). Sau do, toc do thim cua cot dat
(Ks, cm/ngdy) duge udce tinh thong qua do doc
ctia phuong trinh hoéi quy tuyén tinh gilra tong
lugng nude tham (cm ¢t nude) va tong thoi gian
thAm twong tng sau moi 1an thém nudc (s) [4].
Thoi gian bit dau xuit hién nudc dudi day cot
dat (Bt) tinh tir thoi diém thém nudc vao mit cot
lan dau tién cling dugc ghi lai.

2.5. Phan tich dir liéu

Pham mém R [19] dugc st dung cho phén
tich dit liéu va biéu dién cac biéu dd trong nghién
ctru. Biéu db trong bai bao nay duoc v& véi goi
“ggplot2” [20]. Su khac biét gilra cac loai giun
dat vé cac dic diém dinh lugng duge xac dinh
qua kiém dinh Anova mot chiéu (one-way
Anova test) va kiém tra Tukey (Tukey's multiple
comparison test) voi goi “agricolae” [21]. D
lidu dugc kiém tra phan phéi chuan va tinh dong
nhit véi kiém dinh Shapiro-Wilk va Levene
truée khi phan tich Anova. Hé sd twong quan
Spearman gitta cac chudi s liéu duoc phan tich
vai gbi “corrplot” [22].

3. Két qua nghién ctru
3.1. Hogt dong bé mat cua giun dat

Hoat dong bé mit cua ba loai giun dat sau 4
tuan thi nghiém c6 su khac biét rat 1o rang dugc
thé hién trong Hinh 2.

Loai Metaphire sp. (Hinh 3a) va
A. zenkevichi (Hinh 3c) hoat dong manh mé trén
bé mit cot dat nhung khong cé su khac biét giira
hai loai nay vé tong luong thire an tiéu thu (FC)
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va khdi luong phén thai ra trén bé mat (SC). Tuy
nhién, Metaphire sp. 1a loai hoat dong tich cuc
hon khi tiéu thu lugng thirc an va thai ra luong
phan cao gip 4,57 va 11,05 1an so voi khdi lugng
co thé (Hinh 3a). Trong khi con s nay cua loai
A. zenkevichi nho hon, chi dat 2,48 va 7,52 lan

{a) Metaphire sp

FC(p:*): 7,40(0,87)a
SC(p:*): 17,9(2,68)a

(b) A, robustus

0,21(0,15)b
0,40(0,70) b

(Hinh 3c). Mit khac, kich thudc phan cua loai
A. zenkevichi 16n hon va két lai véi nhau thanh
dang thap try, trong khi loai Metaphire sp. tao
phan dang cu nhé va roi rac. Trai nguoc véi hai
loai nay, A. robustus gan nhu khong tiéu thu thirc
in va thai phén trén bé mat cot dat (Hinh 3b).

(c) A zenkevichi

7,50(4,59) a
22,8(12.7)a

Hinh 3. Tong luong thirc an tiéu thu (FC) va luong phan trén bé mit (SC) ciia ba loai giun dat. S6 trong ngoic
don biéu thj sai s6 (n=3) va ky tw a va b bi€u thi sy khac nhau gitra cac loai.

3.2. Bdc diém cdu tric drilosphere ciia giun ddt

Hinh anh tryc quan 3D (Hinh 4) va két qua
phan tich dinh lugng déc tinh ving dét chiu tac
dong boi giun dat (Bang 2) cho thiy su khéc biét
13 rang vé hanh vi dao hang va thai phan cta cac
loai giun duoc khao sat. Loai Metaphire sp. tao
rat it hang tréng (3 hang) v6i duong kinh nho
(2,94 mm) ngay gan mat dat (0,98 mm tir be
mit), khong thai phan trong hang (0%) va gan
nhu khong giy tac dong nén quanh hang
(0,02%). Hé thong hang cua loai A. robustus dic
trung bdi cac hang c6 duong kinh 16n hon (4,95
mm) véi muc d§ phan nhanh cao (34,7 hang),
nhiéu hang duoc 1ap ddy béi phan giun (59,7%),

Metaphire sp.

A robustus

huéng cta hang trbng nam ngang (14,0°) va phan
bd chu yeu trong nira dau cua cot dat (53,6 mm
tir mat dat). Loai A. zenkevichi tao cac hang trng
thang két ndi mat cot va day cot (55,4°), it phan
nhanh hon (16,3 hang) va it phén trong cac hang
(24,7%). Ngoai ra, khong co sy khac biét ve thé
tich hang két ndi voi bé mat dat gita A.
zenkevichi va A. robustus. Loai A. zenkevichi tao
ra ving nén quanh hang cé thé tich cao nhat
trong ba loai, cao hon 1,5 1an so v&i loai ding
thi hai 1a A. robustus mic du thé tich hang (thé
tich hang tréng + thé tich phan giun trong dit)
cua A. robustus cao hon 1,15 1an so véi cua
A. zenkevichi.

»

\

A. zenkevichi

Hinh 4. Ciu trac drilosphere (3D) cua cac loai giun déti hang trér‘lg (mau dd), ving nén quanh hang
(mau xam trang) va phan giun (dudng mau xanh 14 the hién chi€u dai cia phan giun trong hang).
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Béng 2. Pic diém hé thong drilosphere ca ba loai giun

Dic diém Ky hiéu | Metaphiresp. | A.robustus | A.zenkevichi | p

SO lugng hang trong N 3,00 (2,000 b | 34,7(10,0)a | 16,3(6,66) b | **
The tich drilosphere (%) P 0,02(0,01)b | 3,25(0,48)a | 3,92(0,78) a | ***
Thé tich hang trong (%) Gal 0,01(0,00)c | 0,57(0,05)b | 0,86 (0,17)a | ***
(Trﬁfn?;h hang trong két ndi véi matdat | - o 50 | 01 (0,00)b | 0,25(0,18) ab | 0,52 (0.22)a | *
Puong kinh hang (mm) Gal-D 2,94 (0,12) b | 4,95(0,02)a | 4,69 (0,22) a | ***
Hudng cua hang (°) Gal-o 5,07 (3,85) b | 14,0(11,1)b | 55,4 (4,96) a | ***
Thé tich phén giun trong dat (%) BC 0,00 (0,00)c | 0,86(0,18)a | 0,29 (0,13) b | ***
Thé tich vung nén quanh hang (%) Z1G 0,02 (0,00)c | 1,82(0,42)b | 2,77 (0,59) a | ***
Ty 1€ hang bi lap bai phan (%) Gal-filled | 0,00 (0,00)c | 59,7(5,83)a | 24,7(691) b | ***
Phan bo hang theo chiu sdu (mm) Z 0,98 (0,22)c | 53,6 (22,2)b | 146 (53,0)a | **
Ghicht: -n=3;

- ***:p <0,001; **: p < 0,01, *: p<0,05;

- S4 trong ngodc 14 sai s6 hodc ty 1¢ ca thé ¢6 chi tidu dugc danh gia;

-Kytua, b, c biéu thi mirc d6 khac biét gitta cac loai.

3.3. Anh huéng ciia giun dat t6i toc @ tham

(a) p <0.05

2500 -

2000 a
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c
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5004

{ AN\

600

5004

400

3001

Thoi gian xuat hién nudc tham (s)

Hinh 5. Tac dong ctia giun dat
td1 sy di chuyén nudc.

Cot dat chira A. zenkevichi ¢6 toc do thim
nude cao nhét (trung binh dat 1926 cm/ngay) va
cao gip 1,68 lan cot d6i chimg (Hinh 5a). Thoi
gian dé nudc di chuyén tir bé mit cot dat xudng
day cot ngan nhét & cot chira A. zenkevichi (trung
binh can 252 s) nhanh hon 2 14n so v&i cot dbi
chtng (Hinh 5b). Trong khi d6, toc d6 tham nudc
va thoi gian can thiét & nudce di chuyén qua cot
d4t & cot chtra hai loai giun con lai khong cé su khac
biét v&i nhau va so vai cot dbi chimg (Hinh 5).

3.4. Moi quan hé gita ddc diém cau tao giun, cau
truc drilosphere va sy di chuyén cua nuwoc

Phan tich twong quan gitra cac dic diém cau
tao, dic diém céu tric hang cua giun dét va su di
chuyén ciia nuéc (Hinh 6) cho thay: hanh vi thai
phan trén bé mit (SC) cia giun dat c6 tuong
quan chat ché véi luong tiéu thu phan trau kho
(FC) (r = 0,9). Giun dét cang an nhiéu trén bé
mit cot dat lugng phan ma ching tao ra trén do
cang 16n. Nguoc lai, giun dat it tiéu thy thie an
trén bé mit sé thai phan trong dt (BC) nhiéu hon
(r = -0,7). Puong kinh (Gal-D) va thé tich cta
hang tréng (Gal) ty 1é thuan voi kich thudc co
thé (D) (r = 0,9 va r = 0,5) va khdi luong (Wt)
(r =0,9 var=0,5) cia giun. Thé tich viing nén
quanh hang giun (ZIG) ty 1¢ thuan voi duong
kinh (D) (r = 0,5) nhung khong ghi nhan mdi
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tuong quan nao voi chiéu dai (L) va khdi luong
(Wt) ciia giun dat. Cudi cung, hudng (Gal-0) va
d6 sau phan b (Z) ctia hang tréng ty 18 thuan véi
toc do di chuyén cua nudc trong didu kién bao
hoa (Ks) (r = 0,6 va r = 0,6) va ty I nghich voi
thoi gian can thiét dé nudc di chuyén tir dau cot
t6i day cot dat (Bt) (r=-0,8 var =-0,8).

Ks 08

ZIG
BC

-1.0-0.5 0.0 0.5 1.0

Wit

FC

sSC
Gal-D
Gal-Op
Gal-o

Ga

Hinh 6. Ma tran twong quan giita dic diém céu tao,
hanh vi (ti€u thy thirc dn va dao hang) cua giun dat
va sy di chuyén cua nudc.

4. Thao luian

4.1. Khdc biét vé hanh vi dao hang cia cdc lodi
giun dat

Két qua nghién ciru ciia chung toi chi ra sy
khéac nhau mang tinh dac trung ctia ba nhom sinh
thai trong hanh vi ddo hang ctia mdi nhém. Diing
nhu ky vong, Metaphire sp. thuc nhom epigeic
c6 tac dong t6i cu triac dat rat thap, cha yéu qua
hoat dong thai phan cia ching trén bé mit.
Briones va nnk (2018) [23] da chi ra rang nhom
epigeic c6 16p biéu bi mong nhit so vdi cac nhom
khac. Piéu nay giai thich tai sao kha ning dam
xuyén vao dat ciia chung rat thip va kho co thé
tao hang trong cac khdi dat dong nhéat vé& ciu
tric. Ngoai thuc thé, do khong thé dao hang nén
nhoém epigeic chi co thé tin dung cac khoang

hong c6 san giita cac doan lap hodc séng trong
I6p tham muc. Diéu nay khién kich thudc cua
chung thuong nho, c6 mau sic tdi va rét linh
dong dé co thé trén tranh ké thu.

Nguoc lai, giun dat thuéc nhom anecic
thuong c6 kich thudc 16n, 16p biéu bi phat trién
[23] giup chung co kha nang dao hang sau hon
(c6 thé sau hon 2 m v6i Lumbricus terrestris
[24]) so vOi nhom endogeic. Nhom anecic
thudng tao cac hang thang, c6 tinh két ndi cao va
thuong tai st dung lai hé théng thang cia minh,
trong khi endogeic thuong tao cic hang nim
ngang va dit doan do thai phan 1ap day hang va
it khi tai st dung lai ching [25]. Nghién ctru cua
chung t6i xac nhan lai két qua nay, A. zenkevichi
va A. robustus tao ra cau trac drlosphere 16n va
phuc tap dac trung cho nhom anecic va endogeic.
Hang trong ctia A. zenkevichi thang hon (goc 16n
hon) va c6 tinh két ndi cao hon (s6 hang it hon
trong khi thé tich hang trong 16n hon va it bi lap
bdi phan giun) so véi A. robustus. Ngoai ra,
chung t6i cling phat hién ra rang ty 18 giita thé
tich d4t nén quanh hang va thé tich hang giun
(Gal + BC) ciia A. zenkevichi (2,4) cao hon nhiéu
so v&i cuia A. robustus (1,3) trong khi duong kinh
than cua ching khong c6 su khac biét (Bang 1).
Diéu nay c6 thé duogc giai thich bang hai co ché:
i) loai anecic A. zenkevichi diy dat sang hai bén
thay vi an dat dé di chuyén vé phia trudc nhu loai
endogeic A. robustus; va ii) A. zenkevichi tao tac
dong nén nhiéu 1an 1én thanh hang do tai st dung
hang nhiéu lan trong khi A. robustus chi tao cac
hang tam thoi va it tai sir dung lai chung.

4.2. Anh hieong ciia giun dat téi sw di chuyén cia
nuoc trong dat

Su khéc biét vé hanh vi dao hang dan t6i két
qué rat khac biét vé kha nang thim nudc ciia cac
cot dat chira cac loai giun khac nhau. Trong thi
nghiém cua ching tdi, cot dat duoc giéi han
trong 30 cm, h¢ thong hang A. zenkevichi tao ra
cac kénh két ndi tir mat cot voi day cot hinh
thanh dong chay lién tuc. Trong khi hé thong
hang ctia A. robustus két thuc trong 10 cm dau
tién cuia cot dat va dut doan, dong chay uu tién
khong hinh thanh va hé théng hang nhanh chong
bi nude lap day. Dicu nay goi y rang, tac dong
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clia giun dat toi dong chay phu thudc khong chi
hanh vi dao hang cua giun dat ma do sau 16p dat
noi giun sinh song. Két qua nghién ctru ciing cho
thdy, A. robustus c6 xu hudng lam giam dong
chay trong cot dat (mic du khong cé y nghia
thong k&) so voi miu dbi ching. Didu nay giy ra
do hanh vi thai phén ldp cac hang va ving nén
quanh hang giun lam tdng dung trong chung cua
dat tuong ty nhu hanh vi cia endogeic
Pontoscolex corethrurus [26] va lam giam t6c do
dong chay. Ngoai ra, viéc thai phan 1én bé mat
cot cua loai epigeic Metaphire sp. va anecic
A. zenkevichi c6 thé thay d6i d6 nham va do che
phu bé mat dat qua do tac dong dén dong chay
bé mit, x6i mon va do 4m trong dat trong khi
endogeic A. robustus chi gay ra tac dong dudi bé
mit dat.

5. Két luan

Bang phuong phap chup cét lop vi tinh va
phan tich hinh anh khong gian, cdu trac he thong
hang ctia ba loai giun dat phd bién tal mién Bic
Viét Nam dugc nghién ciru chi tiét. Trong khi
loai epigeic Metaphire sp. chi hoat dong trén bé
mat dit va tao rat it hang, loai endogeic
A. robustus lai hoat dong hoan toan trong dét tao
ra hé thong hang dit doan véi nhiéu ving nén
trong va xung quanh hang. Cudi cung, loai
anecic A. zenkevichi tao hé thong thang, it phan
nhénh va c6 tinh lién tyc cao két ndi véi bé mat
dat. Toc do di chuyen nuaoce trong dat phu thuge
vao khong chi dic diém cta hé thong hang trong
tao ra boi giun dat ma con phan bd cua chiing
trong dat. Két qua nay gop phan cung cip nhiing
thong tin co ban, c6 thé goi ¥ cho ngudi nong
dan hodc cac nha quan 1y cach thirc ap dung cac
nhom sinh thai giun dét trong cai tao ciu tric dat
va su di chuyén clia nudc trong dat.

Lo1i cam on

Nghién ctru nay duogc tai trg boi Truong Pai
hoc Khoa hoc Tu nhjén, Pai hoc Quoc gia Ha
Noi trong dé tai ma so TN.23.17.
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