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MO DAU

Sy cong sinh gitra ndm va ré cdy trong duoc phat hién 1an dau tién vao
nam 1885 do A.B.Fank — nha bénh cay lam nghiép nguoi Ptc. Nhung phai
dén nam 80 cua thé ky 20 mdi dugc tip trung nghién ctru va ung dung trong
san Xuat.

Néam ré cong sinh 1a hién tuong rat phd bién trong tw nhién, c6 khoang
60 — 80% cac loai thuc vat trén thé gidi c6 mdi quan hé cong sinh voi nAm ndi
cong sinh. Pay 1a mbi quan hé cong sinh khong thé tach roi: Nam khong ¢ ré
thi khong thé ton tai, cay khong co6 nim ciy sinh truong yéu vang va chét
[11]. P4 c¢6 nhiéu cong trinh khoa hoc chimg minh vai trd cta ndm cong sinh
mang lai nhitng loi ich to 16n, thiét thuc d6i v&i qua trinh sinh truéng va phat
trién ctia cdy trong diéu kién bat loi cia mdi trudng, boi vay chi trong diéu
kién dat dai kho han, nghéo dinh dudng thi ndm ré méi phat huy tot vai tro
cong sinh ctia minh. Chinh vi vay, hinh thirc cdng sinh nay da va dang dugc
nghién ctru (vé phan loai, sinh hoc phan ttr, anh hudng ctia ching ddi véi thuc
vat...) va img dung vao thuc tién san xuit nong — 1am nghiép & nhiéu nudc
trén thé gioi.

O Viét Nam, dién tich dat tréng trén can 1a rat 16n (3 317 270 ha), chu
yéu 1a céc loai cay trong c6 gia tri kinh té cao. Tuy nhién, trong phat trién san
xuat thuong gip kho khin vé van dé& nudc tudi, dat chua va dinh dudng . Vi
vay, viéc nghién ctru 4p dung k¥ thuat phat trién nAm cong sinh ~ Mycorrhiza
cho mot sb cay trong chinh tai cac ving sinh thai phuc vu san xuit Nong —
Lam nghiép bén vimg ¢ nudc ta nham nang cao ning suit cay trong, duy tri
va bao vé va nang cao d6 phi nhiéu cua dat 1a van dé cap bach can dugc quan
tdm hién nay. Cho dén nay, mot s6 nha khoa hoc cua Vién LAm nghiép, Vién
Cong nghé sinh hoc, Vién Tho nhudng nong hoéa... ciing da cong bd nhimg

nghién ctru co ban vé nam ré cong sinh. Két qua cua nhirng nghién ctru nay
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moi chi dimng lai & mutrc phan 1ap, luu giit bao tir ndm cong sinh va nghién ctru
xu ly dat 6 nhiém chi co su dung ndm  Mycorrhiza. Tuy nhién van chua c6
nghién ctru vé kha nang cong sinh ctia nAm cong sinh trén cdy cam nham tao
ra ché pham lam ting ning suit va chat luong.

Trong cac loai cay an qua, Cam Vinh la mdt loai cdy an qua dac san
truyén thong c6 gia tri dinh dudng cao, dong thoi cling rat c6 gia tri vé kinh
té. Tuy nhién, dién tich tréng cam & day dang dan bj thu hep va chat luong
ctia cam dang ngdy cang bi mai mot. Véi mong mudn co thé gop phan nao do
vao viéc cai thién nang suat, chat luong cam, nhom nghién ctru tién hanh
nghién ctu dé tai: “NGHIEN CUU HE NAM CONG SINH ARBUSCULAR
MYCORRHIZA, TRONG PAT VA RE CAM TAI QUY HOP - NGHE AN”’. V61 muc tiéu

va ndi dung nghién ctru sau:
Muc tiéu nghién ciru :

Nghién ctru hé nAm ndi cong sinh (Arbuscular Mycorrhiza Fungi) trén
dat trong cam & X4 Minh Tan - Phu Quy — Nghé An. Trén co sé do, gop phan
dé xuét cac giai phap vé phan bon, canh tic nham 1am ting ning suét, chat
luong che, on dinh d6 phi nhi€u, cai thi¢n moi trudng dat vung tré)ng cam.

NoOi dung nghién ctru:
e Xac dinh thanh phan loai AMF tai ving nghién ciru.
e Xac dinh dic diém phan bd AMF trong dat trong cam tai Phu Quy —

Ngh¢ An.

e Xac dinh lodi AMF trong dat trong cam bang k¥ thuat sinh hoc phan

tur.
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CHUONG I
TONG QUAN TAI LIEU

1.1. LICH SU HINH THANH TEN GOl ARBUSCULAR MYCORRHIZA
FUNGI (AMF)

Thuat ngir “Mycorrhiza” 1an dau tién dugc Frank — nha bénh cay lam
nghiép ngudi Puc — dua ra vao nam 1885 dé chi mbi quan hé dic biét giita ré
cdy va nim ngoai cong sinh [53]. Su ¢ong sinh cua Mycorrhiza voi ré duoc
mo ta nhu (hinh 1.1). Thuét ngit ndy bat nguon tir chit Hy Lap: Mykes (ndm)
va Rhiza (r). Nam 1887, Frank da chi ra su khac biét giita nAm ngoai cong
sinh va nam ndi cong sinh, thuc chat 1a sy khac biét giita Ericaceous va
Orchid, timg duoc goi 1a “Phycomycetous Endomycorrihiza” dé phan biét véi
dang cong sinh cua nidm bac cao véi cac loai trong ho Ericaceae va
Orchidaceae. Tuy nhién, tén goi nay ton tai khong lau vi khong c6 y nghia
[33]. Nhitng nghién ciru tiép theo vé cdu truc da dan dén su thay doi tén goi
ctia hinh thirc cong sinh nay. Nam 1897, tac gia Janse dd goi cau trac dang
bong bén trong té bao ré cua thuyc vat bi nhiém nim Mycorrhiza la
“Vesicules” (goi 1a thé V). Nam 1905, Gallaud goi nhimg céu trac dang bui
(chum) trong té bao thuong duoc quan sat thay 1a “Arbuscular” (goi 1a thé A).
Do vay, tén goi “Vesicular — Arbuscular Mycorrhiza” (viét tit 1a VAM) duoc
hinh thanh va ton tai cho dén thdi gian gan day [19]. Bén canh d6, mot sd bai
bao va cong trinh khoa hoc khac con sir dung tén goi “Vesicular —A
rbuscular Mycorrhiza Fungi” dé chi loai hinh cong sinh nay [23]. Nhiing
nghién cuu sau nay cho thay, thé A 1a dic diém chung nhat ctia cac chi nhung

khong phai tit ca ndm ndi cong sinh déu hinh thanh thé V. Do viy, loai hinh
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cong sinh nay c6 thé dugc doi tén 1a “Arbuscular Mycorrhiza”. No6i chung,
tén goi clia nd van chua hoan toan thong nhat.

Nam 2005, Hoi nghi Quéc té vé Mycorrhiza 1an thir 17 dugce t6 chirc tai
Lisboa — B6 Pao Nha di quyét dinh 1ay tén “Arbuscular Mycorrhiza Fungi”
(AMF) dé chi loai hinh cong sinh ndy. Do vdy, trong céac tai liéu méi duoc
cong b, thuat ngir “Arbuscular Mycorrhiza Fungi” (viét tit 1a AMF) da dugc
théng nhat st dung thay cho thuét ngit “Vesicular — Arbuscular Mycorrhiza”
vao nam 2008 [28].

Hinh 1.1. Su cong sinh ctia AMF trong ré cay trong.
1.2. PHAN LOAI MYCORRHIZA
Pic diém nhan dang cia mot sb loai bao tt AMF (dua theo phan loai

cua Gerdemann, 1963) [32] bang 1.1.
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Bang 1.1. Bac diém nhan dang cua mot s6 loai bao tir AMF

Kich
Tén chi Tén loai Hinh dang Mau sic thwoc Pic diém
‘ ‘ , (um)
Aggregatum | Hinh ciu, hinh trimg, c6 cuéng nho | C° ™Y na;argi‘;r?ga‘;g;’t MOLSO €0 | 150975 | Thanh bao tir mong, ¢ 2 16p.
Glomus Ambisporum Hinh ciu hodc hinh trimg Mau nau, niu dém 100-150 Thanh bao tir mong.
Marcaropus Hinh cau hodc hinh tring Nau hodc mau vang nhat 100-125 | Thanh bao tr méng, c6 qua bao tir.
Appg\dlcul Hinh cau C6 mau vang nhat 150-175 Thanh bao tir day, 1-6 pm.
Delicate c6 qua bdo tir, hinh cau C6 mau nau, nau ddm 100-175 Thanh bio tir day.
| Dilatata Hinh cau, c6 qua bao tu C6 mau nau, den 125-200 Thanh bao tir day,c6 nhicu 16p.
Acaulospor Cb qua bao tir, hinh cau hodc gan
Myriocarpa,| ~° 9 hi o s C6 méu nau hodc nau nhat 120-175 | Thanh bao tir diy, c6 vach ngin.
Bireticulata Hinh cau, dang qua 1& C6 mau nau nhat hoic vang nhat | 150-200 Thanh bao tir day, c6 3-4 16p.
Lacunose. Hinh cau C6 mau nau hodc nau nhat 120-175 Thanh bao tir mong,1-2 16p
colombiana Hinh céu hodc hinh tring C6 mau nau nhat hodc mau vang nhat | 120-200 Thanh bao i gﬁ;ml(jp chia lam 2
Entrophora schenckii ) ) )
' Hinh céu ,hinh tron C6 mau nau nhat hoac mau vang 150-200 | Thanh day chia bao tir thanh 3 16p.
| Coceogena | Bao tir ¢6 dang hinh cau, gan hinh C6 miu ndu nhat 100-150 | Thanh bao tir méng c6 2 16p.
Sclerocystis cau, elip
Coremioides Bao tir ¢6 hinh cAu, C6 mAu nau, nau ddm 120-180 | hanhbao mrfr?o::n I6p.chia lam 2
Glomites | Rhyniensis Hinh cAu hodc hinh elip C6 mau nau dam 150-200 | Thanhbao tir 6 cu tric kicu lien
tiep, gom nhiéu 16p.
_ Candida, Bao‘ tur thAuO’ngAco Pm’h cauvagan | . . nau, nau dam, mau nau do | 120-160 Thanh bao tir co ,3 16p chia lam 2
Gigaspora hinh cau, mot s6 c6 hinh elip nhém
Albida Bao tir c6 dang hinh cau, hoic elip C6 mau vang nhat 120-150 Thanh ba(; ggf; fzuﬁc not tep,




Can ct vé mat hinh thai c6 thé chia ndm ré thanh 3 loai chu yéu: NAim ré
ngoai cong sinh, nam ré noi cong sinh va nam ré ndi ngoai cong sinh.

* Nam ré ngoai cong sinh (Ectomycorrhiza): Pay 1a mot loai ndm
hinh thanh mang lu6i Hartig trong gian bao tang vé ré va mo sgi nAim day
dic trén bé mit ré cua cdy, khong c6 mii ré, khong c6 16ng hat. Namr &
ngoai cong sinh thuong c6 mau sic va hinh dang nhét dinh (c6 thé nhan
thdy bang mat thuong).

* Nam ré noi cong sinh (Endomycorrhiza): Pic trung 1a khong co su
bién dd6i mau sic va hinh thai cia ré, co long hut, khong co thé sgi nAm va
khong c6 mang ludi Hartig. N4im ré noi cong sinh gém 2 loai 1a: ndm ré noi
cong sinh khong c6 mang ngin (AEM) va soi ndm ndi cong sinh c6 mang
ngin (SEM). Véi loai SEM, khi giai phau s& thdy bén trong té bao biéu bi r&
co cac tui bot (Vesicular) va chum (Arbuscular).

* Nam ré ndi — ngoai cong sinh (Ectendomycorrhiza): Mang dic trung
cta 2 loai ndi cong sinh va ngoai cong sinh vé hinh thai cling nhu sinh 1y.

Hién nay, ngudi ta nhan thy c6 7 hinh thirc cong sinh:

* Arbuscular Mycorrhiza Fungi (AMF): Cong sinh kiéu tao bui (chum).

* Ectomycorrhizas (ECM): Nam ré ngoai cong sinh.

* Orchid Mycorrhizas: Nam ré cong sinh véi cac cdy ho Lan
(Orchidaceae).

* Ericoid Mycorrhizas: Nam ré cong sinh voi cac cdy thudc bd P
Quyeén (Ericales).

* Ectendo Mycorrhizas: Nam ré ndi — ngoai cong sinh.

* Arbutoid Mycorrhizas: Nam r& ¢ ca ndi cong sinh va ngoai cong sinh
nhung chi xuét hién giéi han trong cac chi Arbutus, Arctostaphylos va Arctous
ciia ho P6 Quyén (Ericaceae).

* Monotropoid Mycorrhizas: Nam ré cong sinh xudt hién trong ho
Monotropaceae ctia bd D6 Quyén (Ericales).

Theo théng ké cua Harley (1959), khoang 3% s6 cdy c6 hoa & cac loai cay gd
va cdy bui c6 ECM, 90% céc loai cdy than c6 c6 AMF, ngoai ra mot sé loai
cay gb c6 ca ECM va AMF [32].



GLOMACEAE ACAULOSPORACEAE GIGASPORACEAE

Glomus Entrophospora Acaulospora Gigaspora Scutellospora

ARCHAEOSPORACEAE

Archaeospora

PARAGLOMACEAE

Paraglomus

GLOMINEAE GIGASPORINEAE
— —

GLOMEROMYCOTA

Hinh 1.2. Biéu d6 cay phat sinh chung loai AMF

(http://www.ffp.csiro.au/research/mycorrhiza [62])




1.3. PHAN LOAI BAO TU AMF

Thong thudng, viéc phan loai nAm ndi cong sinh chu yéu dya vao céc
dic diém hinh thai va cau trac (Bang 1.1). Mot trong nhiing co s¢ quan trong
dé phan loai theo hinh thai 1a bang mau cua Morton. Phuong phiap ADN va
giai phau s& dugc diung dé danh gia quan hé & mirc cao hon do Smith va
Tinker dé xuét 1997 [51].

Nhin chung, h¢ théng phan loai AMF dang ap dung dua trén co s& hé
thong phan loai ciia Morton va Benny dua ra vao nam 1990 va dugc hoan
chinh dan nho hang loat cac nha nghién ciru tiép do6 [39].

Lich sir hinh thanh hé thong phan loai nay truéc hét phai ké dén viéc
hinh thanh chi Endogone nam 1808. Tiép d6 1a chi Glomus do anh em
Tulasne mé ta nam 1844. Pén nam 1849, tic gid Fries xdy dung nén ho
Endogonaceae, sau d6 ho nay bj thay ddi do loai méi phat hién co rat it dic
diém chung. Pay 1a thoi diém dé hoan thién su phan loai va phuong phap
nhén biét tat ca cac loai bao tir cia AMF.

Nim 1959, Moss (nha Giai phau thuc vat) va Bowen (nha Sinh thai hoc)
d3 dua ra hé thong mo ta dya trén cu trac vach té bao, mau sic va dic diém
té bao chat [40]. Tuy nhién, khi 4p dung phuwong phap nay thi Gerdermann d4
phat hién ra rang Endogone c6 sb luong loai rat 16n, can phai xem xét lai va
tac gia da chia Endogone thanh 7 chi vdi 3 chi khong cong sinh: Endogone,
Modicella, Glaziella va 4 chi cong sinh: Glomus, Sclerocystics, Gigaspora,
Acaulospora (trong d6 Gigaspora va Acaulospora la 2 chi méi) [31].

Vo1 hé théng phan loai cia Gerdermann, Vién Nghién ctru sinh hoc —
Vién Han 1am khoa hoc An Do da phan 1ap tur dat vuon wom 4 chi AMF:
Glomus, Sclerocystics, Gigaspora, Acaulospora va 1 chi khong cong sinh
(Endogone).



Nam 1982, Trappe va Schenck dd dé xuét dwa 5 loai AMF ra khoi chi
Sclerocystics dé hinh thanh chi mé&i Scutellospora [58], dén nam 1987 Walker
cling dé xuét nhu trén [60]. Nam 1990, tac gia Morton va Benny dit 5 chi cua
Walker vao 3 ho: Glomaceae, Gigasporaneae, Acaulosporaceae va 2 bo phu:
Glomineae, Gigasporineae, trong d6 2 b phu nay duoc dat trong bo mai
Glomales [39].

Nam 1998, Trung tam Nghién citu AMF cua Dai Loan (Arbuscular
mycorrhizal fungal Collection center in Taiwan — ACT) dé nghi cong nhan 2
chi mai 1a Glomites va Jimtrappea. Hién nay, hé théng phan loai cua ACT
thuong duoc str dung & cac nude chau A.

Nam 2008, Shipra Singh va dtg tiép tuc cong bd thém 2 ho AMF la:
Archacosporaceae va Paraglomaceae voi 2 chi méi la: Archacospora va
Paraglomus [49].

1.4. CAC PHUONG PHAP NGHIEN CUU MYCORRHIZA
Phwong phap tdich bao tir

Mudn tién hanh phén loai thi cong viéc dau tién 1a tach bao tir tir dat.
Théng thudng, bao tir duge tich bang sang wdt va loc. Phuong phap nay duoc
str dung dé loc tuyén trang tir dat do Gerdermann di cai bién cho phu hop véi
nam nodi cong sinh [32]. Trén co sé d6 nhom tac gia Daniel va Skipper (1982)
va tiép sau do tac gia Tommerup (1992) da cai tién thanh phuong phap sang
udt (wet sieving) qua ray két hop véi ly tAm trong thang ndéng do cuia sucrose
(dich 50%) [25, 56].

Quan sdt, dém sé lwong bao tir

Tuy vao kich ¢0, qué trinh quan sat bao tor cé thé duoc thuc hién trén
kinh Iap hodc kinh hién vi c6 d6 phong dai nho. S luong bao tir dugc xéac
dinh bang phuong phap dém truc tiép trén mang loc c6 chia 6 cua hing

Satorrius [24].



