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_ HANH VI LA CHON CAY CHU CUA LOAI MQT
MANG NAM Platypus quercivorus Murayama (Coleoptera: Playpodidae)
THONG QUA CAC HGP CHAT HOA HOC DE BAY HOI TU THUC VAT

Pham Duy Long, Dao Ngoc Quang

Trung tam Nghién ciru Bao vé rung, Vien Khoa hoc Lam nghiép Viét Nam

TOM TAT
Mot mang nim la mét nhém cac loai con tring canh cing nguy hiém cho
cdy trong 1am nghiép. Trong rimg tw nhién, cdy chi ua thich ctia mot mang
nidm thudong dugc phin bd xen 1an cing véi cdy chii khong wa thich cia
chung. Nhiéu nghién ciru cho rang dé tim kiém va lwa chon dugc ciy chi
ua thich mot mang nadm da dua vao cac hop chét hoa hoc dé bay hoi tir thuc
vat. Loai mot mang nam Platypus quercivorus Murayama thudong gy hai
ngng cho céc loai cay thudc ho Soi tai Nhat Ban tir nhiing ndm 1980.
Nghién ctru nay duoc thuc hién nhim kiém tra phan tng hanh vi cia mot
P. quercivorus dén céc hop chét dé bay hoi tir 14 cua sau loai thyuc vét va
’ g gilta trang thai sinh ly khac nhau cta cac loai thyc vat nay thong qua mot
ky khi - kh6i pho khtru giac ké hinh chit Y. Thanh phan héa hoc ciia cac hop chét d& bay hoi
tir mau 1a dwoc thu thap va phan tich bing may sic ky khi - khdi phd. Két
qua nghién ciru cho thiy loai mot P. quercivorus bi dan du bai cac hop chét
d& bay hoi tir thuc vét va ching phan biét dugc cic hop chat bay hoi gitra
cay khoe manh va cdy bi suy yéu. Cé sy khac biét 15 rét vé thanh phin cac
hop chét d& bay hoi giita céc loai thuc vét va giita trang thai sinh ly ctia mi
loai cdy. Két qua nghién ctru nay goi y ring cac hop chét héa hoc d& bay
hoi 12 mét loai tin hiéu giao tiép quan trong ma mot P. quercivorus sit dung
dé lua chon cay chii trong rimg.

Tir khéa: Chét hitu co dé
bay hoi, Mot mang ném,
Platypus quercivorus, sic

Host recognization of the ambrosia beetle Platypus quercivorus
Murayama (Coleoptera: Playpodidae) based on volatile substances

Stem-boring beetles (Coleoptera: Scolytidae & Platypodidae) are an
important group of insect pests causing severe damage to forestry trees
throughout the world. In a mixed forest, suitable host trees of these beetles

Keywords: Voleilte are often scattered with their unsuitable host trees. Previous studies have
subtatance, stem-borer, shown that the host location and selection process of stem-boring beetles is
Platypus quercivorus, Gas mediated by plant-derrived volatiles. Platypus quercivorus Murayama is a
chromatography mass serious pest of oak trees in Japan since 1980s. In this study, we used a

Y-tube olfactomer to examine the olfactory responses of P. quercivorus to
the chemical volatiles emitted from the leaves of different six tree species,
and from fresh and stressed leaves of its host trees. In addition, the profiles
of leaf volatiles from the six plant species were identified. Results showed
that P. quercivorus beetles were attracted to the chemical volatiles from the
fresh leaves and were repelled by those from the stressed leaves. These
findings indicate that the leaf volatiles are esessitial cues for host selection
of P. quercivorus.

spectrometry

66



Tap chi KHLN 2023

Pham Duy Long et al., 2023 (S6 1)

I. PAT VAN PE

Con trung an thyc vat dugc phan loai thanh
cac nhom khac nhau dua trén mirc d6 uva thich
cia ching d6i véi cdy cha (Bernays &
Chapman, 1994). Mot s6 nhém con tring gidi
han pham vi cdy chu trong mot chi thuc vat.
Tuy nhién, mot s6 nhom khac an cac loai thuc
vat thudc nhidu ho khac nhau. Cac nghién ctu
chi ra rang con trung an thyc vat c¢6 kha nang
phan biét cac hop chat hoa hoc dé bay hoi do
chinh thuc vat tiét ra dé tim kiém va lua chon
cay chu ua thich (Visser, 1986).

Mot mang nim 1a mot nhém con trung cénh
cimg nguy hiém cho cac loai cay than gb trén
thé giéi. Chuing thuong dio duong hang xuyén
qua vo cdy vao trong trong phan g cia cdy
cha (Ciesla, 2011). Nhiéu loai mot 13 véc to
truyén nidm bénh gdy chét cay rimg trén dién
rong (Rudinsky, 1962), qua d6 lam h¢ sinh thai
rimg bi xdo tron dang ké (Morris ef al., 2016).
Céc loai mot mang ndm gay hai nhiéu loai ciy
thudc cac ho khac nhau, trong khi mdt sb loai
chi gay hai mét loai duy nhat hodc céc lodi cay
khac nhau thugc mot ho thuc vat (Kelley &
Farrel, 1998). Bén canh d6, mot mang nam
thuong gy hai cdy chii da chét hoac bi suy
yéu v& sinh ly, trong khi mot sé loai c6 kha
ndng gay hai cic cdy chu khée manh (Paine et
al., 1997). Néi tom lai, hanh vi chon cdy chu
cia mot mang nam khong chi bi anh hudng
boi thanh phan ciy ma ca dac diém sinh ly c4
thé loai cdy chu.

Do gi6i han khong gian song bén trong duong
hang ma mot truong thanh thuong roi bo cay
cht gy hai ban dau dé tim kiém cay chu méi
(Raffa et al., 2015). Trong ring hon giao, loai
cdy chu va cac ca thé cdy chu khoe manh cua
mot mang ndm cé xu hudng phan b rai rac
v6i cac loai khong phai cay chii va céc c4 thé

cdy cha da bi suy yéu (Byers, 1995). Bét ky sai
st ma mot mang ndm giy ra trong qua trinh
lya chon cdy chu cé thé dan dén hau qua bat
loi cho sy sdng cua chung nhu chét do nhwa
tiét tir cdy chu khoe manh, mat co hoi, that bai
trong sinh san do nang lugng giam st hodc
chét luong thdp cia cdy chu duge chon. Cac
hop chét héa hoc dé bay hoi do thuc vt tao ra
da duogc chirng minh la nhiing tin hi¢u quan
trong lam trung gian cho cac phan tng khtru
gidc cia mot sd loai mot mang nidm bao gdm:
chat dan du (Ahmad, 1983) va chit xua dudi
(Zhang & Schlyter, 2004). Vi du dién hinh la
o - pinen, mot chit bay hoi ¢6 tinh dan du dic
hiéu cho cac loai mot mang nim ua thich gay
hai cac loai cay 14 kim (Schroeder, 1988).
Thém nita, Ethanol 1a mot chét bay hoi dan du
manh d6i v6i hau hét céc loai mot mang ndm
ua thich cdy bi suy yéu (Moeck, 1970). Trong
khi d0, cac chét bay hoi tir ciy 14 rong la
nhiing chit dé bay hoi xua dudi cac loai mot
mang ndm wa thich cay 14 kim (Zumr, 1989).

Loai mot mang niam c6 tén khoa hoc 13
Platypus quercivorus (Murayama) truyén nim
Raffaelea quercivora gay bénh héo cho céac
loai cdy thudc ho S6i ¢ Nhat Ban tir nhiing
nam 1980 (Ito & Yamada, 1998). Loai mot
nay ban dau dwoc cac nha khoa hoc cho ring
n6 wa thich gy hai cay chu suy yéu (Ito &
Yamada, 1998). Thoi gian gan ddy nhiing cdy
chu khoe manh ciling bi loai mot nay gay hai
(Ito & Yamada, 1998). Nghién ctru trudc cho
thay rang hanh vi lya chon cdy chu cta mot
P. quercivorus gdm cac bude nhu sau: truong
thanh dwc tim kiém va dinh vi cdy chi phu
hop, khoi dong dao duong hang va tiét ra
pheromone dé tap hop dong loai (Kashiwagi e
al., 2006). Truong thanh cai bay dén sau dé
giao phdi, mg rong dudng hang va cdy bao tir
nim vao bén trong cay.
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Cho dén nay, it thong tin vé hanh vi tim kiém
va lga chon céc cdy chu ua thich cua loai mot
P. quercivorus ciing nhu vai tro cua cac hop
chat hoa hoc dé bay hoi tir thyc vat dén qud
trinh lya chon cdy chu cua loai mot nay. Muc
tiéu cta bai bdo nay nhdm lam rd anh huong
clia cac hop chét bay hoi tir cac loai thuc vat
(cdy chu va ciy khong phai cdy chit) dén mot
P. quercivorus. Ngoai ra, nghién ciru phan
tich thanh phan hoa hoc cac hop chat bay hoi.
Két qua nghién ctru dugc mong doi dé bod
sung hiéu biét v& co ché tuong tac giita mot
P. quercivorus vdi cac thuc vat.

IL POI TUQNG VA PHUONG PHAP
NGHIEN CUU
2.1. Pdi twong va dia diém nghién ciu

boi tugng nghién ctru: Loai mot mang nam
Platypus quercivorus.

Dia diém nghién ctru: Phong thi nghiém sinh
hoc rirmg - Dai hoc Kyoto, Nhat Ban

2.2. Phwong phap nghién ciru
2.2.1. Chudin bj con tring thi nghiém

Hai cay Soi (Q. serrata) duoc xac dinh 1a bi
chét do mot mang nam P. quercivorus & mot
khu rirng canh quan tai tinh Hyogo, Nhat Ban
(34°54,72'N, 135°16,45'E) (hinh 1a) vao ngay
24 thang 11 nam 2016, dugc dén ha va van
chuyén dén Pai hoc Kyoto (35°01,44'N,
135°47,15'E) vao ngay 11 thang 5 nam 2017.
Dau tién, 16p vo trén bé mat than cdy Soi
duoc loai bo (hinh 1b). Sau d6, cac bay Xuét
hién (duong kinh 16 mm, dai 6 cm) dugc gin
vao cac ctia duong hang. Mot mang nam
thuong xuat hién & trong by vao budi sang
cdc ngay thi nghiém s& duoc dua ngay dén
phong thi nghiém.

Hinh 1. Mot mang nam P. quercivorus: a. dao géc cay bi mot gay hai tai rimg tu nhién;
b. gin bay xuat hién vao cira duong hang cua mot.

2.2.2. Chudn bj ld cdy thi nghiém

Quercus crispula (Qcri), Q. serrata (Qser),
Q. salicina (Qsal), Castanea crenata (Cast),
Fagus (Fagu) va
japonica (Crypt) (hinh 2) dugc st dung lam

crenata Cryptomeria

68

ngudn phat thai ra cdc hop chat héa hoc dé
bay hoi. Céac thi nghiém dugc tién hanh véi
viéc su dung cac 1a cay dugc tach ra tir canh
cay duogc cat thanh doan dai 40 - 60 cm,
duong kinh 1 - 1,3 cm. Béi vé6i C. japonica,
cac chdi dai duoc st dung.
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Hinh 2. Sau loai thuc vat dugc su dung trong thi nghiém. a. Quercus crispula (Qcri);
b. Quercus serata (Qser); ¢. Quercus salicina (Qsal); d. Castanea crenata (Cast),
e. Fagus crenata (Fagu); f. Cryptomeria japonica (Crypt)

2.2.3. Thiét ké khiru gidc ké hinh chiz Y

Phan tng cta mot P. quercivorus dén cac hop
chat hoa hoc dé bay hoi tir 1a dugc kiém tra sir
dung khiru giac ké hinh chit Y (hinh 3). Thiét
bi nay gdm mot dng nhya trong sudt hinh chix
Y véi than éng c¢6 dudng kinh bén trong 13 5 mm,

Khdng khi 2

Than hoat tinh Nudrc cit

chiéu dai 1a 2,7 cm va hai chac bén ¢6 dudng
kinh trong & 5 mm, chiéu dai 1a 5 mm tao
thanh mot gée 60°. Hai canh tay dwoc két ndi
v6i hai budng chita c¢6 thé tich 250 ml (AS
ONE Corporation, Osaka, Nhat Ban). Mot
budng dugc st dung dé chua 14 cdy va budng
con lai 1am d6i ching. Mdi budng c6 mot cira

O J-» Bom dién

<—

Vi tri dwa mot
vao khiru gidc ké

Hinh 3. Cu tao cua khtru giac ké hinh chit Y dung dé kiém tra phan tmg hanh vi
ctia mot mang ndm P. quercivorus dén cac hgp chit hoa hoc bay hoi tir 14 cay
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vao dé lay khong khi sach dugc di qua than
hoat tinh va nudc cat dé giam thiéu tap chét
trude khi bay vao dng chit Y, va mot ctra ra dé
thoat khi di qua budng chua l4. Sy luu thong
ciia khong khi trong méay khtru giac ké duoc
hd trg boi mot may bom dién (MP-2N, Ma:
8086 - 2, Shibata Scientific Technology Ltd.).
Téc d6 khong khi duoc kiém soat bang dong
hé do luu lugng (RK-1350V, KOFLOC Co.,
Ltd.). Mot mang nam dugc dua vao khiru giac
ké thong qua mot 16 nim & day cua than 6ng
chit Y. Phan ddy duoc 16t bang gidy tham dé
mot di lai dé dang. Sau mdi lan thi nghiém,
budng 1a duoc rira bang nudc cit va siy kho &
25°C trong 24 gio. Dé loai trir anh hudng thi gidc
1én phan ung hanh vi cia mot P. quercivorus,
khiru gidc ké duoc dat trong mot hop gidy
vudng mau trang (50 x 50 x 50 cm) trong khi
thi nghiém. Tét ca cac bd phan cia khiru giac
ké duoc rira sach bang nude cat va dé kho tu
nhién trong 24 gid gitta cac lan thi nghiém.
Buéng 14 duoc chi dinh cu thé cho tung loai
thuc vat & mdi thi nghiém.

2.2.4. Bé tri thi nghiém

Muoi 1a cay dugc nhe nhang tach ra khoi canh
va dat vao 6ng khtu giac ké hinh chir Y.
Nhiing 14 cay nay dugc gia dinh 1a 14 khoe
manh. Phan con lai cta 14 trong mdi canh dugc
bao quan trong nhiét d6 kiém soat 25°C, trong
2 ngay cho dén kho. La kho da duoc ching
minh 13 ¢6 kha nang xua dudi P. quercivorus
manh nhat (Pham ef al., 2019). Trong nghién
ctru ndy, ba kiéu thi nghiém dugc ap dung lan
luot cho timg ca thé mot P. quercivorus dé
kiém tra phan tng cia né dén cac hop chat
héa hoc d& bay hoi. O thi nghiém déu tién,
mot P. quercivorus dugc thi nghiém dé lwa
chon giita cac hop chit bay hoi tir 1a tuoi va
khong khi sach. Tiép theo, ca thé mot nay
duogc thi nghiém dé lua chon gitta cac hop chét
bay hoi tur la cay dugc xt ly kho va khong khi
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sach. Cudi cing, c4 thé mot nay duoc thi
nghiém dé lia chon giita cac hop chét bay hoi
tir 14 twoi va 14 khé cia cung mot lodi cay. Mai
kiéu thi nghiém dugc 1ap lai 10 lan ddi véi mot
ca thé mot. Téng $6, 150 ca thé mot (85 cai va
65 duc) dugc thi nghiém.

Khi bit dau thi nghiém, mot ca thé mot
P. quercivorus d3 duoc 1dy tir bay xuét hién va
dat vao mat lo thuy tinh cé duong kinh 14 mm,
chiéu dai 4 cm. Gidi tinh cia mot duge xic
dinh dé quan sat su khac biét vé gidi trong cac
phan tng hanh vi. Vi tri cua hai nhanh chit Y
dugc hodn vi sau khi 5/10 1an kiém tra da hoan
thanh, st dung ciing mot ca thé mot dé giam
thiéu sy hinh thanh théi quen theo dinh huéng.
O mdi thi nghiém, néu modt ca thé mot lua
chon mdt trong hai nhénh, vugt qua chiéu dai
cua éng, noé dugc coi la dd hoan thanh lua
chon. Ngay lép tirc, né dugc chuyén tré lai 6ng
Y va thi nghiém méi duoc bat dau. Néu mot ca
thé mot duy tri & phan than cia nhanh chir Y
va khong di chuyén hodc khong lya chon bét
ky nhanh nao trong khoang 5 phut thi né dugc
coi la khong hoan thanh lya chon va dir licu
hanh vi cta ca thé mot tir trude do s& dugc loai
bo khoi phan tich dir liéu. Tt ca cac thi
nghiém dugc thuc hién tr 07:00 AM dén
02:00 PM tir ngay 12 thang 6 dén ngay 13
thang 7 nam 2017 tai phong thi nghiém Sinh
hoc Rung, Pai hoc Kyoto, ¢ nhié¢t do 25°C, do
4m 85%, phong dugc chiéu sing bing dén
huynh quang 25W.

2.2.5. Thu thdp va phan tich thanh phén cdc
hop chit héa hoc dé bay hoi

Mau 14 twoi dugc st dung dé nhan dang cic
hop chit héa hoc d& bay hoi duogc thu thap tir
6:00 AM - 10:00 AM. Mau 14 khé dugc chuén
bi bang céch giif cac canh cdy c6 1a twoi &
nhiét do 25°C, trong 24 gid tai phong thi
nghiém. Cac budc chon 14, cit 14 va chuén bi
1a khé dugc thuc hién tuong tu nhu trong céac
thi nghiém kiém tra phan tng hanh vi ctia mot
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sir dung khiru gidc ké trude d6. Muoi 14 dugce
dat vao mot budng cia khiru gidc ké. Mot bay
thu hop chét dé bay hoi ¢6 chiéu dai 75 mm va
duong kinh ngoai 6 mm, chita 30 mg bot
HayeSep Q (80/100 mesh; Hayes Sepages,
Bandera, TX, USA) duogc boc bén trong mot
dng Tefron va két ndi truc tiép vi phan diu ra
ctia binh fluoroplastic dé luu gitr cac hop chét
héa hoc bay hoi cua 4. Ngoai than hoat tinh va
nude cat da c6 sin, thiét 1ap mot bﬁy khac &
phan dau vao cua binh fluoroplastic nhu mot
bd loc dé dua khong khi sach vao trong budng.
B6 loc bd sung nay duoc rira bang dung dich
Dichloromethane/hexane (50:50). Viéc thu
thap cac hop chat dé bay hoi tir 14 chi dugc
thuc hién mot lan cho mdi lodi trong sb 6 loai
ciy vao cac ngay khac nhau. Ludng khong khi
duoc truyén qua thiét bi loc véi tbc do 70
L/phut. Thoi gian thu thap trong 24 gid & nhiét
dd phong 1a 25°C.

Céc hop chét dé& bay hoi thu dugc tir 14 dugc
tach ra khoi biy bang cach rira v6i 150 pl
dung dich Diclometan/hexan (ty 1€ 1:1) dudi
dong khi Nito. Nonyl axetat (5 pl) dugc thém
vao lam chat chuan vao dich chiét & néng do
0,5 ng pl". Mot phan 1 pl ciia mdi mau duoc
dua vao mdy sic ky khi/khdi phd Agilent
Technologies 5975 c6 trang bi may sic ky
Agilent 6890N hoat dong & 69,9¢V trong ché
dd chia nhd, sit dung HP-5MS (Agilent) cot
mao quan (ID 30 m x 0,25 mm, vdi d§ day
0,25 pwm). Khi Heli dugc st dung lam khi
mang. Kim phun duoc giit & 250°C va dau bao
0 290°C. Nhiét do cua cot dugc lap trinh &
60°C trong 2 phut va sau d6 ting voi tdc do
8°C/phut dén nhiét @6 cudi cung 1a 290°C, giit
trong 5 phut. Sic ky khi-long (GC) duoc thyc
hién voi may Agilent 5975 Inert/N MSD, su
dung cung mot cdt va cac diéu kién nhu ddi
v6i phan tich GC/MS. Lugng tir hoa cdu hinh
GC/MS dua trén viéc so sanh dién tich dinh
cua Nonyl axetat (5 pl) vdi dién tich dinh ctua
cac hop chat héa hoc duoc chiét xuét tir cac

mau 1a. Viéc xac dinh cac hop chét hoa hoc dé
bay hoi dugc thuc hién bang cach so sanh phd
khéi véi phd khdi tir Vién Tiéu chuin va Cong
nghé Quéc gia (NIST). Cac hop chét héa hoc
¢6 phd khdi lwong > 90% so véi cac hop chat
trong thu vién NIST dugc coi 1a cac hgp chat
tiém nang. Cac chit chudn cé sin trén thi
truong duge st dung dé kiém tra thém cau tric
va thoi gian luu clia mot sd chat bay hoi hoa
hoc duoc xac dinh tir cic mau 14 trong diéu
kién GC-MS (néu c6).

2.2.6. Phin tich dit liéu

Phan tich dit liéu dugc thuc hién biang phan
mém R phién ban 3.5.3 (R Core Team,
2021). C4c md hinh théng ké duoc tinh toan
bang géi EMMENAS. Bé du doan xic suét
P. quercivorus lga chon cac hop chét héa hoc
bay hoi tur 14, chung t61 da xay dung mot mo
hinh hdi quy tuyén tinh hdn hop tong quét
(GLMM). Mot lya chon 14 cay duogc coi la gia
tri “1”, va mot lya chon khong khi sach duogc
coi la gia tri “0”. Bién dugc lya chon tuan theo
mot phan phéi nhi thirc. Do d6, nghién ciru da
sir dung mot chtre nang lién két 16garit. Nhanh
bén cua khiru giac ké hinh chit Y mot Iya chon
& mdi lan thi nghiém duoc coi 1a bién phu
thudc. Gidi tinh (duc hoac cai) cia mot 1a nhan
t6 doc 1ap. Boi vi 30 lan thi nghiém duoc ap
dung cho timg ca thé mot nén dir liéu khong
doc 1ap. Bé giai quyét tinh hudng nay, nghién
chu d3 st dung GLMM véi cic bién ngau
nhién gia dinh ciu trac phu thudc cho dir liéu.
Mo hinh gia dinh dir liéu dwoc thu thap tr
cung mot cd nhan c6 twong quan vdi nhau va
cdu trac twong quan duge dua vao mo hinh.
Déi véi viée lwa chon mé hinh, nghién ctru so
sanh cac gi4 tri ciia Akaike (AIC) ciia mdi mo
hinh tmg vién dugc tao ra bang cach thay doi
két hop cac bién doc 1ap. Do d6, mé hinh co
gia tri AIC thdp nhat duoc coi 1a mé hinh t6t
nhit va cac bién trong mé hinh phui hgp nhét
dugc coi 1a cac yéu td c6 anh huong dén hanh
vi cia mot. Xdc sudt thi nghiém trong d6 mot
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c4 thé mot chon buéng chura 1a cia khiu giac
ké chit Y véi khoang tin cay (CI) 95%: Khi CI
16n hon 0,5: mot bi dan du manh bai cac hop
chét hoa hoc dé bay hoi cua la. Nguoc lai, khi
CI nho hon 0,5: mot mang nam d3 bi xua dudi
manh boi cac hop chat hoa hoc dé bay hoi tir
1a. Khi CI bang 0,5: mot mang ndm phan tng
ngdu nhién vdi cic hop chat d& bay hoi tir 14.
Su khéc biét dang ké trong phan mg giita mot
duc va mot cai duoc xac nhan vé mat théng ké
khi P < 0,001. Sai khic vé thanh phan cac hop
chét héa hoc dé& bay hoi gitra squ loai thuc vat
cling nhu gitra 14 twoi va 1a khé dugc minh hoa
bang phan tich NMDS (Oksanen et al., 2019).

III. KET QUA NGHIEN CUU

Tong s6 218 ca thé mot P. quercivorus (133
cai va 85 duc) di duoc chudn bi cho cac thi
nghiém. Trong s6 d6, 150 ca thé mot (85 cai
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va 65 duc) hoan thanh thi nghiém lga chon
giita cac hop chat hoa hoc d& bay hoi tir 1a twoi
va khong khi sach. 34 c4 thé mot (21 cai va 13
duc) hoan thanh lya chon gilta cac hgp chét
héa hoc dé bay hoi tir 14 khé va khong khi
sach. 34 con cé& thé mot (21 cai va 13 duc)
hoan thanh thi nghi¢ém lya chon giita cac hop
chat héa hoc dé bay hoi tir 1a twoi va 14 kho.

X4c sudt thi nghiém ma 150 ca thé mot
P. quercivorus lya chon giita cac hop chit hoa
hoc dé bay hoi tir 14 tuoi clia su loai thuc vat
va khong khi sach dugc thé hién trong hinh 4.
X4c suét mot P. quercivorus lua chon céc hop
chat héa hoc d& bay hoi 14 twoi ¢ hau hét cac
loai thuc vat luén 16n hon 0,5. Khong coé su
khac biét gitra hai gidi tinh cia mot trong hanh
vi lya chon cac hgp cht héa hoc bay hoi tu 14
tuoi, ngoai trur Q. serrata (P >0, 001).

Qe Cont
Qser Cont
Qsal Cont
Cast Cont
Fagu Cont

] i
Cryp i i Cont
o

1 05 0 05 1
b

Hinh 4. Xéc suit mot P. quercivorus lua chon cac hop chit héa hoc dé bay hoi tir 14 cay Quercus
crispula (Qcri), Quercus serata (Qser), Quercus salicina (Qsal), Castanea crenata (Cast), Fagus
crenata (Fagu), Cryptomeria japonica (Crypt) va khong khi sach (Cont).

a. Mot duc; b. Mot cai.
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Xéac sudt thi nghiém ma 34 c4 thé mot
P. quercivorus lya chon giira cac hop chit hoa
hoc dé bay hoi tir 14 kho ciia sau loai thuc vat
va khong khi sach dugc thé hién trong hinh 5.
Xéc sudt mot P. quercivorus lya chon cac hop

QcriD ; i Cont
QserD ; ; Cont
QsalD EI i Cont
CastD i i Cont
FaguD E E Cont
CrypD ; é Cont

1 05 0 05 1
a

chit héa hoc dé& bay hoi 1a khé ¢ hau hét cac
loai thuc vat luén 1én hon 0,5, ngoai trir
C. japonica. Khong c6 su khac biét rd rang gitra
mot duc va mot cai trong phan ng hanh vi dén
céc chat héa hoc bay hoi tir 14 kho (P > 0, 001).

QcriD Cont
QserD Cont
QsalD Cont
CastD Cont
FaguD Cont
CrypD Cont

1 05 0 05 1
b

Hinh 5. Xéc suit mot Platypus quercivorus lwa chon gitta cac hop chat héa hoc bay hoi tir 14
bi khé cua Quercus crispula (Qcri), Quercus serata (Qser), Quercus salicina (Qsal), Castanea
crenata (Cast), Fagus crenata (Fagu), Cryptomeria japonica (Crypt) va khong khi sach (Cont).

a. Mot duc; b. Mot cai.

Xéc suat ma 34 c4 thé mot P. quercivorus lya
chon gifta cac hop chat héa hoc d& bay hoi tir
la tuoi va 1a kho cia sau loai thuc vat dugc
thé hién trong hinh 6. Mot duc va mot cai
P. quercivorus ¢6 xu hudéng bi hip dan boi cac
hop chit d& bay hoi tir 14 tuoi va bi xua dudi
boi cac hop chat tir 14 kho cua cung mot loai
thuc vat, ngoai trr C. japonica.

S6 lugng cac hop chit hoa hoc d& bay hoi
khac nhau dang ké gitta sau loai thuc vat. 50,
42,5, 8,5 va 17 hop chit lan lugt dugc tim
thay trong Q. cirspula, Q. serrata, Q. salicina,
C. crenata, F. crenata va C. japonica. C6 sy
khéc biét dang ké vé thanh phan cac hop chat

héa hoc dé bay hoi giita 1a tuoi va 14 kho
trén cung mat loai thyc vat. Trong sb 80 hop
chat hda hoc da duge xéac dinh, khong c¢6 hop
chat nao xuat hién dong thoi & ca séu loai
thuc vat va ¢6 10 hop chat bay hoi xuat hién
& mot vai loai trong tong s6 6 loai, nhung
ham lwong cia ching twong ddi khac nhau
bao gém ca 3-Hexene-1-ol, acetate; Phenol,

2,6-bis  (1,1-dimethylethyl)-4-methyl;  3,7-
Dimethyldecane; (E)-4,8-Dimethyl-1,3,7-
nonatriene;  [-Bourbonene;  3-Hexen-1-ol;

O-decylhydroxylamine; Kaur-16-ene, (83, 133
); 0-Cadiene; trans-B-Farnesene. Pac biét, 21
hop chit bay hoi dic trung cho 14 cua
Q. cirspula va Q. serrata (hinh 7).
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Hinh 6. Xac suit mot P. quercivorus lgya chon cac hop chét héa hoc dé& bay hoi tur 14 gitra 14 tuoi
va la kho cua Quercus crispula (Qcri, QcriD), Quercus serata (Qser, QserD), Quercus salicina
(Qsal, QsalD), Castanea crenata (Cast, CastD), Fagus crenata (Fagu, FaguD), Cryptomeria
Jjaponica (Crypt, CryptD). a, ¢, e, g, i, k. Mot duc; b, d, f, h, j, I. Mot cai.

NMDS1

Hinh 7. Su khac biét vé thanh phan héa hoc bay hoi giita Quercus crispula (Qcr), Quercus
serata (Qse), Quercus salicina (Qsa), Castanea crenata (Ccr), Fagus crenata (Fcr), Cryptomeria
Jjaponica (Cja). Cac ky tu ciing véi biéu tugng t6 mau den thé hién 14 kho. Cac ky tu ciing biéu
twong khong t6 mau thé hién 14 tuoi.

IV. THAO LUAN truong hop nhimng hop chit bay hoi nay c6 thé
Hanh vi né tranh céc loai cdy khong phai cay laA’m glim ding k& su ha}p dan cua mot mang
chu théng qua céc hop chét héa hoc dé bay hoi nam dén pheromone dan dl'h (B}fers ‘et al.,
da duge nghién clu cho cic lodi mot mang 1998; Jactel et al., 2001). Nghién clru nay xem

ndm (Zhang & Schlyter, 2004). Trong mot s6 céc chét bay hoi & 14 1a mot trong nhitng moi
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khiru gidc tiém nang va phét hién ra ring mot
P. quercivorus bi dan du dang ké boi chat bay
hoi tir 1a twoi cda cac loai cdy khong chi la cay
chu wa thich, cay chu it va thich hon, ma con
ca cay khong phai 13 cdy chu. Nhimg két qua
nay cho thay mot P. quercivorus sir dung céc
tin hi€u khuru giac dé dinh huodng lya chon cac
cdy chu va cac chat bay hoi c6 ngudn gbc tir 1a
cua nhitng cay khée manh co thé hoat dong
nhu nhimng kich thich b sung cho hanh vi
khiru gidc. Két qua phan tich héa hoc cua
ching t6i cho thay khong c6 hop chat bay hoi
nao ton tai vdoi tit ca cac loai cdy chu. Piéu
nay ching to rang sy pha tron cic hop chét
bay hoi 14 yéu t& quan trong dbi véi hanh vi
lya chon cay chu cua mot P. quercivorus.

Yamasaki & Futai (2011) da diéu tra sb lugng
16 duc duong hang trén bé mat than cdy céc
loai cay chu cua mot P. quercivorus. Cac tac
gia cho rang lodi mot mang ndm ndy wa thich
gdy hai Q. crispula hon 1a Q. serrata va
C. crenata. Nghién ctu nay xem xét vai tro
tiém nang cua cac hop chat hoa hoc bay hoi tir
la nhu 1a mdt tin hi¢u giao tiép chinh cho mot
P. quercivorus dé lya chon va phan biét giira
cac loai cAy chu va ching t6i tim thdy ring
loai mot nay bi hip dan twong tu vé6i cac chat
bay hoi tur 14 tuoi cua Q. crispula so voi
Q. serrara va C. crenata. Cac loai thuyc vat
khac nhau tiét ra cac chat bay hoi khac nhau,
cho phép con trung phéan bit cac cay chu
(Zhang et al., 1999). Thanh phan va s lugng
céc hop chit bay hoi ¢6 su khac biét 15 rang
giita cac loai cdy. Két qua nay goi y rang mot
P. quercivorus c6 thé xac dinh chat bay hoi c6
ngudn goc tir 1a.

O diéu kién binh thuong, 14 chi giai thoat mot
luong nho céc hop chat bay hoi nhung khi 14 bi
tén thuong nhiéu chat bay hoi hon dugc san
sinh va giai phong ra méi trudong. Dic diém hoa
hoc cua cac hop chat d& bay hoi cta 14 thay ddi
tiy theo loai thuc vat. O nghién ciu nay, mot
P. quercivorus tranh cac chat bay hoi tir 14 kho

clia tat ca sau loai thuc vét khi duoc tiép xuc
ddng thoi voi khong khi sach va cac chat bay
hoi tur 14 tuoi cua cung mot thue vat, ngoai trir
C. japonica. Trén thuc té, chung t6i da quan sat
thdy su thay doi khong déng ké vé dac diém
hinh thai ctua C. japonica sau 2 ngay dé kho, co
thé boi vi day 1a loai cay 14 kim thudong xanh.
Tuy nhién, nhiing két qua nay cho thdy anh
huong xua dudi manh ciia cac hop chét bay hoi
tir 14 kho 1én mot P. quercivorus c6 thé gitup né
nhén biét dugc nhitng vat chu ¢ trang thai sinh
ly khong phu hgp hop.

Nghién ctu nay chi ra ring mot duc
P. quercivorus c6 hanh vi tranh cac hop chat
bay hoi tir 14 kho tir cic thuc vat cao hon mot
c4i. V& mat sinh thai, mot duc P. quercivorus
chiu trach nhiém tim cdy chu mdi sau khi
chung chui ra khéi duong hang va bay phan
tan (Soné et al., 2000). Do d6, mot duc co6 kha
nang nhan biét tt hon diéu kién phu hop hodc
khong phu hop cua cay chu thong qua phan
tmg t&i cac hop chit bay hoi. Trong khi do,
mot cai P. quercivorus thuong dua theo tin
hiéu pheromone dan du tir mot duc (Soné et
al., 2000). Do d6, mot cai khong nhit thiét
phai phan g manh v&i cac hop chét bay hoi
tir 1a. Ham luong va thanh phan cac hop chat
héa hoc dé bay hoi do thuc vat thai ra bi anh
hudng boi nhiéu yéu t6 (Zhang er al., 1999;
Johnson et al., 2004). Pay 1a nghién ciru dau
tién cho thay 14 kho bay hoi tir ca cdy chu va
cdy khong phai cdy chii déu khong phu hop
vO1 P. quercivorus va su khac nhau rd rét trong
thanh phan cac hop chat dé bay hoi ¢6 giita 1a
tuoi va 14 kho phan anh sy khac biét vé su phu
hop cay cha. Cac nghién ctru tiép theo can lam
16 phan Ung rau diu cia mot P. quercivorus
dén cac hop chat bay hoi dé hiéu thém vé sinh
thai hoa hoc cta loai mot nay.

Nhiéu nghién ctru chi ra ring mot mang nam
nhay cdm véi anh sang khi bay phéan tan tu
mot cay cii da chét dé tim kiém cay chu mdi,
va sau d6 quyét dinh Iya chon va chdp nhan
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cdy chud. Nhirng hanh vi nay dugc dua ra
trong diéu kién nang lugng cua mot bi suy
giam do hoat dong bay. C6 y kién cho rang,
mot P. quercivorus b6 qua cay chi phan bd &
gan va bay phan tan dé lya chon cdy chu &
khoang cach xa (Yamasaki et al., 2016). Trong
nghién cuu nay, phan ng hanh vi ciia mot
P. quercivorus t&i cac hop chéit dé bay hoi tir
1a dugc danh gia nhanh chéng bang khiu giac
ké. Pidu nay c6 thé khong giéng voi hanh vi
bay cuia loai mot nay trong diéu kién ty nhién.
Do d6, két qua dugc trinh bay ¢ day da khién
chiing ta suy doan vé mot gia thuyét tiém ning
rang mot P. quercivorus lya chon cdy cha phu
hop dua trén hop chat bay hoi khi dang phan tén.
Do d6, chiing t6i d¢ xuét cac nghién ciru sau nay
nén 1am 1 anh huéng cua hoat dong bay dén
phan ng hanh vi ciia mot P. guercivorus dén
céc hop chit d& bay hoi tir 14.

Giéng nhu céc loai mot mang ndm khac, mot
P. quercivorus c¢6 thé sir dung cic gidc quan
khac dé Iya chon cay cha phu hop. Vi du, sy
két hop cua khiru giac va thi gidc c6 thé ting
kha nang phan biét cay chui nhu dugc chi ra
& hai loai mot Dendroctonus aoerosae va
D. pseudotsugae gay hai cay la kim (Campbell
& Borden, 2006). Do d6, ¢6 kha nang rang chi
riéng cac hop chét hoa hoc d& bay hoi tir 14 1a
chua du dé mot P. quercivorus lua chon ciy
chu. Mat khac, mic du sic ky khi-khdi phd
(GC-MS) duge st dung nhu mét cong cu phd
bién dé dinh luong cac thanh phﬁn héa hoc dé
bay hoi (Millar & Haynes, 1998), nhung
phuong phap ndy ciing ton tai mot sd han ché
trong viéc xac dinh cac hgp chit c6 hoat tinh
sinh hoc (Liang et al., 2004). Trong nghién
ctru hién tai, chiing t6i sir dung mau 14 da dugc
cét roi hoan toan khoi thuc vat lam ngudn phat
thai chat d& bay hoi. Diéu nay co thé gy ra su
that thoat cuia cac hop chat d& bay hoi khong
dugc du doan trudce tur cac cuéng la. Do do,
ching t6i phong doan ring hanh vi hip din
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cia mot P. quercivorus dbi véi cac hop chét
bay hoi tir 14 tuoi cia 6 loai thuc vat co thé
phat sinh tir cac 1a dd tich ra. C6 thé mot
lugng nhé Ethanol bay hoi nhanh dugc tao ra
trong phan cudng 14 bi cat rdi. Theo két qua
nghién ctru trude, 1a cit roi c6 kha nang thai
ra mdt luong 16n Ethanol (Kimmerer &
Macdonald, 1987). Tuy nhién, cac hop chat
dé bay hoi nay khéng dugc tim thiy trong
diéu kién sdc ky ctia chung t6i, c6 thé do thoi
gian luu giit ciia né ngin va kich thudc phan
ttr nho. Trén thuc té, Ethanol duoc coi 1a ddu
hiéu dién hinh cua cay bi réi loan va suy yéu
sinh ly. Biy vi mdi din du Ethanol dugc sir
dung rong rai aé quan ly mot mang nim
(Wood, 1982). Viéc cai tién thi nghiém 14 can
thiét dé danh gid day du tiém ning cua cac
hop chat héa hoc dé bay hoi tir mau 1a nguyén
ven. Vi du nhu st dung cac cay con hoac
phuong phép vi phan doan pha ran (HS-
SPME) két hop khdi phd phan ung proton
(PTR-MS) (Lindinger et al., 1998) s& c6 thé
cho phép phat hién truc tiép cac chét bay hoi
c6 muc do phat tan manh.

V.KET LUAN

Nghién ctru nay chi ra ring mot mang nim
P. quercivorus bi hap din boi cac hop chit hoa
hoc dé bay hoi tir 14 twoi clia céc loai cAy khac
nhau. Két qua nay goi y rang tin hiéu khiru giac
tang kha nang dinh hudng trong hanh vi lya
chon cay chu cia mot P. quercivorus. Mit khac,
két qua nay phan nao hd trg gia thuyét nghién
ctru rang thanh phan cac hop chat héa hoc dé
bay hoi tir 1a khac nhau r6 rét gitra cac loai thuc
vat va chung ¢6 thay ddi khi cay bi suy giam vé
sinh ly. Trong thoi gian téi, chung t61 s€ 1am rd
anh hudng dua cac yéu t6 khac nhau dén hanh vi
cia mot P. quercivorus dé ¢6 duge cai nhin toan
dién vé qua trinh lya chon cdy chu cua loai mot
ndy boi vi didu nay c6 thé y nghia cho viée phat
trién céc giai phap quan ly sy gay hai caa mot
mang nam P. quercivorus.
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