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NGHIEN CUU QUA TRINH CHE BIEN VA LAN TRUYEN THUC AN
CUA MOI Odontotermes hainanensis LIGHT
(ISOPTERA: MACROTERMITINAE) LAM CO SO SU DUNG BA
PHONG TRU MOI HAI PE, PAP

Nguyén Thi My, Nguyén Quéc Huy, Nguyén Thiy Hién
Vién Sinh thai va Bao vé cong trinh

Tém tit: Moi c6 viron cdy ndm (Macrotermitinae) c6 qua trinh che blen thirc an phike tap. Két
qua nghién ciru vé qud trinh ché bién thirc dn ¢ trong cdc t6 moi ciia loai Odontotermes
hainanensis nuoi trong phong thi nghiém cho thdy qud trinh nay dzen ra trong khoang tur 3 dén 5
tudan va cé sir phan cong lao dong giita cac nhom trong dang cap méi tho. Ket quad nghzen cliu vé
kha ndng lan truyén thire an théng qua thirc an danh ddu ¢ trong nhiing quan téc moi nudi trong
phong thi nghiém va ngoai tw nhién cho lhay kha nang lan truyen thirc dn cao dén cac khoang
trong quan téc, ty 1é cdc khoang vuon nam co thirc an danh ddu dat tir 92,1-100% o cdc 10 thi
nghiém. Day la co so khoa hoc can thiét cho cong tac nghién civu ba dé phong trir moi vieom cdy
nam Macrotermitinae noi chung va loai Odontotermes hainanensis noi riéng.

Tix khéa: Ché bién thirc dn, lan truyén thirc an, méi, Macrotermitinae, Odontotermes hainanensis.

Summary: The fungus-growing termites (Macrotermitinae) have a complex food processing
process. Research results on the food processing process in Odontotermes hainanensis nests
in the laboratorial condition showed that this process took from 3 to 5 weeks with labour
division in worker groups. Results on food transferring by food marking method in the field
colonies showed that food was distributed by workers to most of the fungus garden cavities of
the colonies. The proportion of cavities that fungus combs containing marking food reached
92.1% up to 100% in these tested nests. This is an essential scientific basis for the termite bait
study on controlling fungus-growing termites in general and particularly in Odontotermes
hainanensis.

Keywords: Food processing, food transferring, termites, Macrotermitinae, Odontotermes
hainanensis.
1. PAT VAN PE formosanus ~ Shiraki (Su et al, 1997);

Reticulitermes flavipes (Kollar) (Stansly et al.,
2001; Su 2014). Tuy nhién, hi€u qua cua nhirng
loai ba nay & nhém mdi bac cao lai dang bi han
ché (Neoh et al, 2011), ddc biét & nhom mbi co
vuon cdy ndm (Macrotermitinae) (Lee et al.,
2014).

Odontotermes hainanensis 1a loai gay hai chinh
dbi voi dé, dap (Vi Van Tuyén,1982; Ngb
Truong Son, 2009) va 1a dbi tuong can phai
phong trir. Hi¢n nay, bién phap su dung ba dugc
xem 14 bién phap xu Iy mdi co nhiéu uwu viét
khong chi vé hiéu qua ma con ¢ ¥ nghia bao vé

moi trudng. Gan ddy, nhiéu san pham ba chira
hoat chat trc ché qua trinh tong hop kitin dugc
nghién ctu nhu hexaflumuron, bistrifluron,
lufenuron.... Cac san phim nay c6 hiéu qua cao
ddi voi mbi bac thép, vi du nhu Coptotermes
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Odontotermes hainanensis 1a thudc nhom mdi
cdy ndm (Macrotermitinae). Macrotermitinae
c6 qua trinh ché bién thtrc an phuc tap thong
qua mdi quan hé cong sinh véi ndm
Termitomyces. Mbi cung cip vat liéu dé xay
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dung 1én vuon ndm, lam gia thé cho ndm
Termitomyces phat trién (Sieber, 1983; Nobre
& Aanen, 2012) trong khi d6 nim
Termitomyces khong chi gitip cho mbi cé thirc
an d& tiéu hoa, giau khoang chat ma con dong
mot vai trd quan trong trong viéc diéu hoa vi khi
hau trong t6 modi (Nguyen Van Quang, 2003).
Sy hinh thanh va phat trién ctia vudn nam la qua
trinh thu, nhan va ché bién thirc an cliia moi.
Nguyén Van Quang (2003) lai cho thdy méi tho
kiém an & loai Macrotermes annandalei sit
dung lai vuon cdy nim sau khi chung xdy dung
khoang tur 4 tuén dén 13 tuan. Qua trinh xay
dung vuon nam c6 su phan cong lao dong gitra
cac dang cap, tham chi theo nhom tudi mdi tho
trong quan toc ciia moi cdy nam (Badertscher
etal., 1983; Li et al., 2015).

Ba dugc xem nhu ngudn thirc dn ctia mdi. Mbi
khai thac ngudn thtrc an nay rdi lan truyén chét
doc trong ba dén cac ca thé khac trong quan toc
va gay chét qu?m toc moi. Vi vay, viéc st dung
ba dugc thanh cong hay khong, trude hét phai
c6 nhing hiéu biét vé qua trinh tim kiém, thu
nhan ciing nhu kha nang lan truyén ba djc trong
quan toc nhu tap tinh tim kiém thirc an cua loai
moi myc tiéu. D liéu vé nhitng vin d& nay ¢
gidbng mdi Odontotermes néi chung va loai
Odontotermes hainanensis n6i riéng con han
ché. Chinh vi vdy, dé co co s& khoa hoc gop
phan nghién ciru sir dyng ba hiéu qua hon d6i
voi loai moi gay hai nay, nghién ctru cua ching
t6i d tap trung tim hiéu vé su ché bién thirc an
ciing nhu kha ning lan truyén thirc n trong
quan toc mdi Odontotermes hainanensis.

2. VAT LIEU VA PHUONG PHAP
NGHIEN CUU

Dia diém nghién ciru: Mbi  Odontotermes
hainanensis duoc thu tai cac td mdi & doan tir
Kmg0-85 dé hiru séng Hong thudc Hoang Mai -
Thanh Tri (N 20° 91.755” E 105° 88.710%) va
cong vién Linh Pam ¢ Ha Noi (N 20° 96.487° E
105° 82.870°), Viét Nam. Viéc tach, loc, dém mdi
va b tri cac thi nghiém dugc thuc hién tai phong
thi nghiém cua Vién Sinh thai va Bao v¢é cong
trinh. Nghién ctru nay dugc thuyc hi¢n tr nam
thang 7/2018 dén thang 9/2020.

Phwong phap nghién ciru:

- Pdnh déu thire dn: nhudm mau thirc in bang
cach tron cac hat pigment fluor-rot (hat mau
huynh quang mau dd, khong tan trong nudc,
khong bi tiéu hoa trong rudt méi) vo1 bot
xenlul6 (do hang Sigma-Aldrich (Hoa Ky) san
xuét) theo ty 1& 0,5% (0,5g bot mau/100g bot
xenluld). Hon hop nay dugc tron voi nudce & do
am 40% roi dé 1am thtrc an cho méi (thuc an
nhuém mau).

- Phan biét cac dang cap va cac nhom moi
tho: Mot quan toc mdi thudng co sy phan cong
lao dong theo 3 nhoém chinh: nhom moi sinh san
(m01 vua, mdi chua va mdi canh), mdi lao dong
(m01 tho va méi linh) va méi non (mdi c6 mau
trang véi cac kich thudc khac nhau theo tudi).
Dua vao kich thudc chiéu rong nhét cua dau va
mau sic co thé, mdi thg duoc phan thanh 4
nhém sau: mdi tho 16n gia (MTL gia), mbi tho
16n tré (MTL tré), mdi tho nho gia (MTN gia)
va moi tho nho tré (MTN tré) (Bang 1, Hinh 1).

Bang 1: Pic diém hinh thai ngoai ciia cic nhém moi thy

Nhom | Chicu rong Dic diém hinh thai
moi thg dau (mm) :
MTL gia 1,49+0,0083 Rziu 17 dot,, dot 4 ngdn I:Lhat‘, tal’il lung bung nhiéu thé md, vo co
thé kitin hoa manh va c6 mau sam
MTL tré 1,49+0,0078 Rau 127 (.igt, d9t 4A’nga{1 n?at,‘tam lung bung chua c6 thé ma, vo
co thé kitin hda yéu va c6 mau nhat
MTN gid 0.97+0,0067 Reiu 16 do‘E, dot 3 ngan rrlha‘E tan; lung bung nhiéu thé ma, vo co
thé kitin hoa manh va c6 mau sam
MTN tré 0.97+0,0062 Re;u 16 do‘,c, do;c 3 ngan nl}at tam lung bung chua c6 thé md, vo co
thé kitin hoa yéu va c6 mau nhat
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Hinh 1: M{t s6 ddng cdp trong t6 moi
Odontotermes hainanensis
(1: MTN tré; 2: MTN gia; 3: MTL tré;
4: MTL gia; 5:ML)
(Anh: Nguyén Thi My)

- Thi nghiém xdc dinh cdc giai doan phat trién
viron nam: B6 tri theo ddi 9 hop nuoi, mdi hop
nudi 100 ca thé mdi tho tré (50 MTL tré, 50
MTN tré) trong mét hdp nhya (duong kinh:
50mm, chiéu cao 30mm) c6 chtra bot xelulo
duoc nhuom mau (do am 40%) va 0,5g vuon
nam. Hang ngdy theo ddi hoat dong cla mbi
trong hop nu6i cling nhu thoi diém su xuét hién
vuon nam moi (vuon ndm c6 mau do), thoi
diém xuat hién qua thé sinh san vo tinh (qua thé
mau tring) trén vuon nam va thoi diém moi
khai thai thac vudon ndm méi (co vét gam trén
vuon ndm mau do).

- Thi nghiém theo déi cac giai doan phat trzen
cua viron nam ngodi tyr nhién: lya chon 3 t6 moi
ngoai tu nhlen dLra vao dau hiéu nip phong d(n
bay. Tai mdi to, cat mot phan khoang vuon nim
va dat 30g bot xenluldo da dugc nhudém mau
danh dau vao, day dét lai. Sau dinh ky 2 ngay,
7ngay, 14 ngay 21 ngay va 28 ngay, dao tir mot
khoang vuon nam dé klem tra va ghi lai nhing
ddu hi¢u vé sy phat trién ciia vuon nim duoc
xay dung tir thire an ddnh dau (mau do).

- M6 hinh theo déi hoat dong ciia méi: Dua theo
phuong phéap ctia Nguyén Vin Quang (2003) va
Li et al. (2015), md hinh nuéi mdi trong phong
thi nghiém duoc b tri gdm cac hop nhya nudi
mdi (kich thudce 20x15x10cm) c6 nap day n01
thong v6i nhau bang dng nhuya trong subt va n01
thong v6i ving quan sat hoat dong ctua mbi
(arena) (hinh 2).

Trong sb cac hop nhya, mot hop chira hoang
cung (néu thu dugc mbi vua va mbi chua), cac
hop con lai la cac khoang chira mot phan dat
(liy tir t6 mdi ngoai ty nhién), vuon nim va

[_kHoAHOC STV
mbi. Arena la khong gian duoc tao thanh tir hai
tdm mica trong sudt hinh vudng (kich thudc
30x30cm) dit chong 1én véi khoang cach lem,
xung quanh duoc bao kin bang cac thanh dém
nhwa day lem, rong 2cm va duoc ¢b dinh bang
oc vit. Khu vuc nay c6 chira hop thue an, dat
am va mot sd khoang vuon ndm nho. Do cac
hop chira hoang cung va vudn nim thuong
duoc mbi dép dét kin nén viée tao ra khu vuc
nay dé d& quan sat cac hoat dong cua chung.

o cmam
han

Hinh 2: M hinh nu6i méi trong phong thi nghiém
(Anh: Nguyén Thi My)

To moi thu dugc tur ngoal tu nhlen bao gom
mbi tho méi linh, méi non, VIIO‘l’l nam va mbi
vua, mdi chtia (néu c6) mang vé nudi tai mo
hinh trong phong thi nghlem S6 luong hop
nhya cling nhu luong vuon nim & trong moi
hop phu thudc vao so lugng ca thé mbi thu duogc
tr ngoai ty nhién. M6 hinh nay dugc xay dung
dé quan sat bang mat thuong, chup anh va ghi
hinh cac hoat dong cia méi nhu kiém an, chla
sé, lan truyén thirc an va xay dung vuon nm...

- Thi nghiém xdc dinh kha nang lan truyén thire
an ¢ moi tho trong phong thi nghiém: Nudi
riéng timg nhom dang cap mbi tho (MTL gia,
MTL tré, MTN gia va MTN tré) trong moi hdp
thirc an nhuom mau. Dinh ky sau 1h, 3h va 6h,
lay 30 c4 thé mdi & mdi nhom, giai phau de
kiém tra hién tuong nhiém mau trong rugt moi.
Ghi lai hién tugng thirc an nhiém mau trong
rudt mi tai mdi thoi diém kiém tra. Xéc dinh
sb ca thé co cac hat mau trong cac doan rudt
khéac nhau (rudt trudce, rudt gitta va rudt sau).
Truong hop hat mau c6 ¢ ca 2 hodc 3 doan rudt
thi s6 ca thé duoc tinh co thirc dn & doan rudt xa
miéng hon (Chang han hat mau c6 & ca rudt
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trude va rudt sau thi tinh ca thé d6 c6 thirc an &
rudt sau). Thi nghiém duoc lap lai 3 1an dbi voi
mdi nhém dang cap mdi tho. Téng hop va xac
dinh ty 1& nhiém mau & mdi nhém dang cip mbi
tho.

- Phurong phdp xdc dinh kha ndng lan truyén thirc
an trong 16 moi ngoai ty nhién: Xéac dinh vi tri 3
t6 mdi ngoai tu nhién dwa vao dau hiéu nap phong
doi bay. Tai moi td, cit mot phﬁn cua mot khoang
vudn nim. Sau d6 dat khoang tir 30g dén 50g bot
xenluld dd dugc nhuom mau danh ddu vao
khoang nay va day dt lai. Sau 1 tuan, giai phau
t6 kiém tra hién twong lan truyén thirc an danh dau
trong t6 mdi thong qua cac hat phan c6 mau trén
cac vuon ndm. Xac dinh ty 1€ ph'?ln tram s
khoang vuron nim dugc méi lan truyén thirc an t6i
theo cong thirc sau:

H (%) = (A/B) x 100
Trong do:

H Ty 1é phan trim khoang vuon nim c6 thirc an
lan truyén

A 14 s0 khoang c6 vuon nam c6 chira thuc an

nhudm mau
B 1a téng s khoang thu duoc trong mot to mbi

- Tinh toan va xu ly 6 liéu: s6 lidu dugce tinh
toan trén phan meém Excel 2016.

3. KET QUA NGHIEN CUU

Sur ché bién thirc an cia méi Odontotermes
hainanensis

Két qua theo ddi vé cac thoi diém phat trién cua
vuon nam cho thay thoi gian trung binh vuon
nim bit dau duoc tréng méi trong cac hdp nudi
trung binh 1a sau 3,4 ngay thi nghiém (vao
khoang tir ngay thir 2 dén ngay thi 6); thoi gian
trung binh dé qua thé sinh san vo tinh (Noduli)
mau tring xuét hién trén vuon nam la sau 14,4
ngay thi nghiém (vao khoang tir ngay thr 11
dén ngay thtr 18); thoi gian trung binh dé vuon
nam bit dau duoc mdi khai thac 1a sau 27,3
ngay (vao khoang tir ngay thir 21 dén ngay thir
35) (Bang 2). Nhu vy, vuon nim méi trong
trong hop nudi duoc mdi cham séc trong vong
tir 3 dén 5 tuan, sau d6 dugc moi st dung lai
lam thirc an.

Bang 2: Thoi gian phat trién ciia viedn nim trong hop nudi

e aeR . Giai doan phat trién vuon
Lo thi nghi¢m Thoi diém (ngay) nf’llfl (ngay)

A B C B-A C-B

1 4 14 21 10 7

2 2 14 25 12 11

3 6 18 29 12 11

4 2 11 28 9 17

5 3 13 31 10 18

6 2 12 23 10 11

7 4 18 35 14 17

8 5 17 29 12 12

9 3 13 25 10 12

Trung binh 34+1,1 144+2,0 | 27,3+£3,3 11,4 +1,2 12,9 +2,8

Khodng dao dong 2-6 11-18 21-35 9-14 7-18

Ghi chii: A: vieon ndm bat dau dwoc trong méi; B: vieon ndm xudt hién qua thé trang (Noduli); C:
vieon nam dwoc moi tho gia khai thac lam thire an.

Két qua theo ddi hoat dong kiém an ctia mbi ¢  gia va MTN gia nhung MTL gia chiém ty 18 16n).

md hinh nuéi trong phong thi nghiém (hinh 2)
cho thay moi tho gia di kiém an (gobm ca MTL
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Cac hoat dong trong qua trinh ché bién thic an

ctia chiing dugc thay rd hon & trong Hinh 3. Mbi
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tho gia ra bén ngoai to, tham do, tim kiém vi tri
¢6 thie an. Khi gdp thirc an, mbi tho 16n gia cit,
nhai cac mau thirc zn mot vai phut, sau d6 ching
méi tha mot mau thire an vé t6. Ban dau chi ¢
mot vai ¢4 thé, sau khi c6 mau thire dn dau tién
duoc tha vé t6, MTL gia duoc huy dong b sung
dén noi c6 thire an dé mang thirc an vé (Hinh 3a).
Thtc 3n dugc mdi tho gia kiém duoc co thé
duogc truyén cho ca thé méi tho gia khac trén
duong tro vé hoac truyén truc tiép ngay cho
nhing ca thé mbi tho tré khi chung mang vé dén
t6 (Hinh 3b) hodc dugc dé tap trung thanh dong
dudi vuon ndm (Hinh 3c¢). Thic an mang vé to
sau d6 s& duoc mbi tho tré str dung 1am nguyén
lidu dé xdy dyng 1én vuon ndm théng qua vién
phan so cap (Hinh 3d). Thirc an nay 14 gia thé
dé ndm Termitomyces phat trién.

Két qua kiém tra qua trinh phat trién ctia vuron
ném & t6 mdi ngoai ty nhién cling cho thiy 2 t6
mdi 6 vuon nam mau do ¢ ngay thi nghiém thir
2, 3 t6 mdi co6 vudn nim mau do c6 qua thé
Nud011 0 ngay thur 14 va 1 t6 vuon nim c6 diu
vét mbi gim vuon ndm mau d6 & ngay thi
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nghiém thtr 28 (bang 2). Cac giai doan phat
trién cua vudn nam & trong phong thi nghiém
cling nhu & cac to ngoai ty nhién dugc thé hién
rd hon ¢ hinh 4 va hinh 5.

Hinh 3: Mot so hoat dong trong qua trinh
ché bién thirc an ciia moi
(a: Mdi tho gia di kiém an va mang thirc n vé
t6; b: mdi kiém an chia sé thirc an v6i mbi tho
16n tré trong t6; c: thirc an duogc dy trir dudi
vuon nam; d: Méi tho 16n tré xay dung vuon
nam bang cach dit vién phan 1én vuon cay nam)
(Anh: Nguyén Thi My)

Bang 2: Thoi gian phat trién ciia vedn nim trong t6 mdi ngoai ty nhién

Ty 1€ (%) to m01 ¢6 cic dau hiéu
Ngay theo do6i thi nghi¢ém Vuon nAm méi | Vuon nAm méi Vuon nam méi
(mau dé) xuit hién Nudoli | cé vét mdi gim
2 66,7 - -
7 100 - -
14 100 100 -
21 100 100 -
28 100 100 333

Hinh 4: Cdc giai doan phdt trién vieom nam trong hop nudi

(a: Vuon nAm méi (mau do) duoc xdy dung sau 7 ngay thi nghiém; b: vuon nam xudt hién
qua thé sinh san v tinh (mau tring) sau 14 ngay thi nghiém; ¢: Vuon nam cii da duogc
khai thac hét sau 21 ngay thi nghiém; d: Vudn ndm méi da bj an hét sau 28 ngay thi nghiém)

(Anh: Nguyén Thi My)
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Hinh 5: Cdc giai doan phat trién vieon ndm & t6 moi ngodi tw nhién
(a: Vuon nAm méi (mau d6) duoc xdy dung sau 2 ngay thi nghiém; b: Vuon nam moéi (mau do)
duoc xay dung sau 7 ngay thi nghiém; c: vuon ndm Xudt hién qua thé sinh san vo tinh
(mau tring) sau 14 ngay thi nghiém; d: V&t mdi dn vudn nim sau 28 ngay thi nghiém)
(Anh: Nguyén Thi My)

Su lan truyén thirc an & méi the

Thi nghiém nay dugc thyc hién nham tim hiéu xem
nhiing cac nhoém méi tho c6 an truc tiép phan nao
thire an thu ngoai t nhién hogc ba hay khong? Két
qua thi nghiém cho thy tt ca cac nhém mdi thg
déu co kha ning su dung truc tiép bot xenlulo
nhudm mau trong diéu kién nudi trong phong thi
nghiém. Tuy nhién, ty 1¢ cling nhu muc d6 chira
thtre an nhiém mau trong rudt @ mdi nhém méi tho

1a khac nhau (bang 3, hinh 6).

Két qua bang 3 cho thay, ty 16 mdi thg c6 nhiém
mau trong rudt & mdi nhom déu dat trén 70 dén
80% sau 1 gio thi nghiém. Ty 1¢ nay cling tang
1én & cdc nhom sau 3h thi nghiém. Sau 6h thi
nghiém, 100% s6 céa thé thudc nhom MTL tré
da nhiém mau, 3 nhém moi tho con lai (MTL
gia, MTN gia va MTN tré) c6 ty 1& thap hon
tuong ung la 93%, 80% va 90%.

Bang 3: Ty I¢ phin trim moi nhiém mau dén timg doan rudt & mdi nhém mdi the
dwoc nudi riéng trong thirc ain nhu¢m mau

Thoi A Ty 1é méi c6 thirc &n nhudm mau (%)

. Poan rudt - - - -
gian ) ) MTL gia MTL tré MTN gia MTN tré

RT 60,0 43,3 56,7 66,7

" RG 10,0 16,7 233 13,3

RS 0,0 16,7 0,0 0,0

Téng sé 70,0 76,7 80,0 80,0

RT 16,7 6,7 6,7 30,0

i RG 36,7 13,3 433 233

RS 433 80,0 36,7 40,0

Téng sé 96,7 100,0 86,7 93,3

RT 0,0 0,0 0,0 3,3

6 RG 0,0 0,0 6,7 10,0

RS 93,3 100,0 73,3 76,7

Téng sé 93,3 100,0 80,0 90,0

Ghi chu: RT: ruot trudc; RG: Ruot gitra; RS: ruot sau

Viéc quan sat cac rudt mbi duoc tach ra cling
cho thay luong thirc n nhuém mau & cac nhom
mbi 1a khac nhau. Sau 6 gi0 thi nghiém, rudt
MTL tré ty 1¢ thirc dn c6 mau nhiéu nhét, gan

nhu toan bd rudt 1a thirc an nhudém mau, sau do
dén MTL gia. Trong khi d6 luong thirc in
nhuém mau duoc thdy trong ruot MTN gia va
MTN tré 1a it nht (hinh 6).
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Hinh 6: Rudt moi tho sau 6h thi nghiém

(a: Mbi tho 16n gia, b: Mbi tho 16n tré;
c: Méi tho nhé gia; d: M6i thg nho tré)
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Sw lan truyén thiec an trong quan toc moi
Odontotermes hainanensis ngoadi tu nhién

Pé kiém tra kha ning lan truyén thic an
trong quan toc mdi ngoai ty nhién, ba t6 mdi
Odontotermes hainanensis da duogc lwa chon
dé tién hanh thi nghiém. Két qua thtr nghiém
cho théy ca 3 td thac dn nhudm mau déu duoc
lan truyén dén hau hét cac khoang vudn nim,
ty 18 trung binh cac khoang vudn nim cé thic
an danh dau 1a 95,78%, dao dong trong céc
to tir 92,11% dén 100% (bang 4).

Bang 4: Ty I¢ phan tram khoang ¢6 vieo0n nam nhi€ém mau & cac t6 moi ngoai tu nhién

T4 méi Tong s6 ) Khoang ¢6 vuron nim nhiém mau
khoang vuron nam So luwgng Ty 1€ (%)
T6 1 38 35 92,1
T62 17 17 100
T63 21 20 95,2
Trung binh 25,3+ 6,4 24,0 £5,6 95,8 +2,3

Bén canh d6, két qua ciing cho thay sy phan
phéi hat phan c6 mau dén cac vudon nim khong
gidng nhau giita cac t6. T6 1 ¢6 s6 luong vuon
nam nhiéu, mat do hat mau trén cac vudn nam
thua hon so véi t6 2, to c6 s6 lugng khoang
vuon nam it hon (Hinh 8).

4. THAO LUAN

Két qua nghién ctu cho thdy vuon nim
Odontotermes hainanensis dugc trai qua 3 giai
doan chinh: vuon ndm non, vudn ndm trudng
thanh va vuron nim gia. Qua trinh ché bién thirc
an c6 su phan cong lao dong gitra mdi tho gia
va mdi tho tré. Mdi tho gia di kiém an va mang
thire an vé t6, mdi tho tré st dung thirc dn nay
dé tao nén vuon ném méi thong qua vién phan
so cap. Vuon nam méi duoc xay dung trén
vuon nam cii nén céac soi nam T esmitomyces O
vuon nam cii s& lay lan va phat trién trén vuron
nam moi. Hodc nim Tesmitomyces duge tron
1an vao cting nguyén lidu thU:c an trong qua trinh
hinh thanh vién phan so cap qua rudt m01 tho
tré (Nobre et al. 2011). Giai doan vudn ndm non
dugc hinh thanh tir khoang sau 2 — 6 ngay thi
nghiém va dién ra trong khoang tir 9 dén 14

ngay, trung binh la 11,4 + 1,2 ngay. Giai doan
vuon nam tmong thanh duoc tinh tir khi xuat
hién qua thé mau trang chira bao tir sinh san vo
tinh (Nodule), giai doan nay bat dau tir sau 11-
18 ngay thi nghiém va kéo dai trong vong tur 7
— 18 ngay, trung binh la 12,9 + 2,8 ngay. Giai
doan nay, vuon nim cung cdp nthirc dn giau
dinh dudng cho mbi tho tré. Giai doan vuon
nam gia, 1a giai doan sau d6 khi vuon ndm
khong con cac qua thé sinh san vo tinh nita va
vuon ndm nay dugc méi tho gia sir dung. Vuon
ndm cua mdi Odontotermes hainanensis phat
trién trong vong tir 3 dén 5 tuan thi duoc mdi
gia st dung lai. Thoi gian dugc mbi st dung lai
c6 so6m hon so véi céc nghién ctru ¢ moi
Macrotermes it nhat 1 tuan. Nguyen Vian Quang
(2003) cho thdy mdi tho k1em an ¢ loai M.
annandalei st dung lai vuon cay nam sau khi
chung xay dung khoang tir 4 tudn dén 13 tuan.
Diéu nay co 18 1a do qua trinh tiéu hoa & giéng
Odontotermes nhanh hon so véi gidng
Macrotermes. Theo nghién ctru cua Nguyén
Van Quéang (2003) ¢ loai Macrotermes
annandalei, thirc dn phai mét 4 - 6h dé di qua
rudt gitta va ton tai hang tudn & rudt sau. Trong
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khi do, thurc an qua rudt cua mdi Odontotermes
formosanus chi khoang 3,5h (Li et al., 2015;
Chiu et al., 2019). Cac dan liéu nay cho thy
qué trinh ti€u hoa thirc an qua rudt méi tho &
cic  loai mbdi 6 vuon cdy nam
(Macrotermitinae) 1a khac nhau.

Két qua kiém tra kha ning st dung thirc dn
khong phai 1a vuon nam thong qua thirc dn ddnh
du cho thay tit ca cac nhom mdi thg déu co
rudt chira thire an dugc nhudm mau. Tuy nhién,
lugng thirc 4n ciing nhu mirc @ mau bi nhiém
& mdi nhom mbi tho 1a khong giéng nhau. MTL
tré co ty 1€ nhiém mau cao nhét va thae an di
qua rudt ciing nhanh hon so véi cac nhém méi
con lai. Cu thé 1a: sau 1h thi nghiém, thic n
méi chi dén rudt trude va mot phﬁn rudt gitra
& hau hét cac nhém mbi tho, chi riéng c6 MTL
tré, c6 dén 16,7% s céa thé mbi co thire an da
chuyén dén rudt sau; sau 3h thi nghiém, thirc
dn nhudém mau da tiéu héa dén rudt sau & cac
nhém moéi thg nhung ty 18 1a khac nhau, cao
nhat & MTL tré (80% tong sb ca thé nudi); sau
6h, 100% MTL tré c6 rudt chira day thire an
nhudm mau, trong khi dé ruét MTL gia, MTN
gia cling c6 phan thirc an nhuém mau do6 chira
nhung 1an nhiéu thanh phan c6é mau sim va
rudt cua MTN tré lai chira thirc an dang long
va c6 mau gan nhu trong sudt hodc xam duc
(Hinh 6). Nhu vay c6 thé thay, cac nhém mbi
tho nay déu c6 kha nang tiép xuc va khai thac
mot phan thirc dn ngoai ty nhién mang vé t6
nhung mtrc o khai khac nhau gitta cdc nhém
modi tho. Piéu nay déng nghia chung déu co
kha nang nhiém doc néu chung khai thac
nguon thirc an 1a ba doc.

Két qua nghién ctru vé su lan truyén thic an ¢
TAI LIEU THAM KHAO

Tai li¢u tiéng Viét
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to m01 ngoai ty nhién cho thay kha nang lan
truyen thitc an trong quan toc mbi
Odontotermes hainanensis 13 it cao, ty 1¢ cac
khoang vudn ndm cé thirc dn danh diu & tat ca
céc to thir nghiém déu dat trén 90%. Thic dn
dat trong mot khoang t6 mbi duge mdi tho phﬁn
tan t6i hau hét khoang khac trong cung t6 dé
xay dung vuon nam. Tuy nhién, két qua ciing
cho thay su phan ph01 hat phan c6 mau trén cac
vuon nam khong giong nhau gilta cac to mat
do hat mau trén cac vuon nidm & nhirng t6 ¢ sd
luong vuon nam nhiéu thua hon s0 voi nhiing
t6 10n ¢ sb luong khoang vuon nam it. Pidu
nay mot mat cé thé do tudi cta to mdi cé anh
huodng dén kha nang st dung va phan tan thic
an cho quan toc, mat khéac do trang théi phat
trién ctia vudn nam.

5.KET LUAN

Nghién ctru vé sy ché bién thirc in cho thay: chi
¢6 mdi tho trudng thanh tham gia vao qué trinh
ché bién thirc an; tat ca cac nhém mdi tho (méi
tho 10n gia, mbi tho 16n tré, mbi tho nho gia va
méi tho nho tré) déu cac kha ning tiép xtic va
khai thac tryc tiép thirc an 13 bot xenlulo dwa vao
t6 mdi; thirc an tir bén ngoai dura vao to duoc mdi
tho tré xdy dung vuon nim; vueon nam phat trién
trong khoang tir 3 dén 5 tuan lai dugc mdi tho
gia sir dung lai. Nghién ciru Ve kha ndng lan
truyen thirc &n trong quan toc moi ngoai ty nhlen
cho thay dén hon 90% cac khoang vuon ndm
trong quan toc mbi Odontotermes hainanensis
ngoai ty nhién. Pay 1 nhitng minh chimg vé tinh
kha thi ctia viée sir dung ba dé phong chong loai
Odontotermes hainanensis néi riéng va mbi moi
Macrotermitinae hai d€, dap noi chung.

[1] Ngo Trudng Son (2009), Nehién ciru moi (Isoptera) hai dé & hé thong séng Hong, séng Thdi
Binh, song Ma va gop phan hoan thién bién phdap phong chong, Luan An Tién si Sinh hoc,
Vién Sinh théi va Tai nguyén sinh vat Ha Noi.

[2] Nguyén Vin Quéang (2003), Nghién citu thanh phdn, phdn bé ciia méi Macrotermes
(Isoptera, Termitidae) va dac diém sinh hoc, sinh thai hoc cua loai Macrotermes annandalei
(Silvestri) 0 mién Bac Viét Nam, Luan an Tién si, Pai hoc Quoc gia Ha Noi.

90 TAP CHi KHOA HOC VA CONG NGHE THUY LQI SO 87 - 2024



[ KHOA HOC CONG NGHE |

[3] Vil Van Tuyén (1982), Méi hai dap ho chira & Viét Nam va bién phdp phong trir, Ludn 4n
Pho tién si Sinh hoc, Truong Pai hoc tong hop Ha Noi.

Tai li¢u tiéng nwéc ngoai

[4] Badertscher, S., Gerber, C., & Leuthold, R. H. (1983), “Polyethism in food supply and
processing in termite colonies of Macrotermes subhyalinus (Isoptera)”, Behavioral Ecology
and Sociobiology, 12(2), 115-119.

[5] Chiu, C.1,,Ou,lJ. H., Chen, C. Y., & Li, H. F. (2019), “Fungal nutrition allocation enhances
mutualism with fungus-growing termite”, Fungal Ecology 41, pp. 92-100.

[6] Lee, C. C., Neoh, K. B., & Lee, C. Y., 2014. Colony size affects the efficacy of bait
containing chlorfluazuron against the fungus-growing termite Macrotermes gilvus
(Blattodea: Termitidae). Journal of economic entomology, 107(6): 2154-2162.

[7] Li, H., Yang, M., Chen, Y., Zhu, N., Lee, C. Y., Wei, J. Q., & Mo, J. (2015), “Investigation
of age polyethism in food processing of the fungus-growing termite Odontotermes
formosanus (Blattodea: Termitidae) using a laboratory artificial rearing system”, Journal of
economic entomology, 108(1), 266-273.

[8] Neoh Kok Boon, Nur Atigah Jalaludin & Chow-Yang Lee (2011), “Elimination of Field
Colonies of a Mound-Building Termite Globitermes sulphureus (Isoptera: Termitidae) by
Bistrifluron Bait”, J. Econ. Entomol. 104(2): 607-613.

[9] Nobre, T. & Aanen, D.K. (2012) Fungiculture or Termite Husbandry? (Invited manuscript)
Insects Special issue on Symbiosis: A Source of Evolutionary Innovation in Insects. Insects
2012, 3(1), 307-323; doi:10.3390/insects3010307

[10] Nobre, T., Koné, N. A., Konaté, S., Linsenmair, K. E., & Aanen, D. K. (2011). Dating
the fungus-growing termites’ mutualism shows a mixture between ancient
codiversification and recent symbiont dispersal across divergent hosts. Molecular
Ecology, 20(12), 2619-2627.

[11] Sieber, R. (1983), “Establishment of fungus comb in Laboratory colonies of Macrotermes
michaelseni and Odontotermes montanus (Isoptera, Macrotermitinae)”, Insectes
Sociaux, 30(2),204-209.

[12] Stansly, P. A., N.-Y. Su, and J.M. Conner. 2001. Management of subterranean termites,
Reticulitermes spp. (Isoptera: Rhinotermitidae) in a citrus orchard with hexaumuron bait.
Crop Prot. 20: 199 -206.

[13] Su, Nan-Yao, 2014. Hermetically sealed baits for subterranean termites (Isoptera:
Rhinotermitidae). Journal of Economic Entomology 100(2): 475-482.

[14] Su, N.-Y., P. M. Ban, and R. H. Scheffrahn. 1997. Remedial baiting with hexaumuron in
above-ground stations to control structure-infesting populations of the Formosan
subterranean termite (Isoptera: Rhinotermitidae). J. Econ. Entomol. 90: 809 - 817.

TAP CHi KHOA HOC VA CONG NGHE THUY LQI SO 87 - 2024 91


http://www.mdpi.com/2075-4450/3/1/307

