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Tém tit: Huyén Cao Phong, tinh Hoa Binh 14 mot trong nhitng dia phuong trong cam trong diém
& mién ndi phia Bac Viét Nam. Qua trinh canh tac cay cam lau dai v6i mirc dau tu thim canh cao
dan dén dat ngay cang bi suy thodi. Két qua nghién ciru cac miu dat & 06 vudn cam c6 thoi gian
canh tac tir 3, 7, 12, 15, 21 va 23 nam st dung qua nhiéu phan bén va hoa chat da chi ra nhiéu yéu
t6 gidi han vé tinh chat dat co anh huong rd dén sy phan b cia s6 luong bao tir nAm ré ndi cong
sinh Arbuscular Mycorrhiza Fungi (AMF) trong ving ré& cay cam. Trong d6, phan tmg cua dat &
mtrc chua dén rét chua, pHkcr 3,81-5,46; ham lugng dé tiéu P,0s5 30,72-104,97 mg/100 g dat va
K,0 21,73-51,97 mg/100 g dat, giau dén rat giau, vuot qua muic thich hop véi cdy dn qua c6 mui
tr 4,39-15 1an va 2,2-5,2 1an, theo thir tu; dic biét dat & cac vudn cam di bi 6 nhiém Cu, ham
lwong trung binh 92,69-160,62 ppm, gip 1,27-1,6 1an so véi QCVN 03-MT:2015/BTNMT, riéng
dat & vuon cam Xa Poai 12 nam tudi bi 6 nhiém Zn, ham lugng 1én dén 319,12 ppm, gép 1,59 lan
s0 v6i QCVN 03-MT:2015/BTNMT. Sé luong bao tir nAm AMF trung binh 1 252 bao ta/100g
dat, cao nhét 1a 496+309 bao tir/100g dat & vudn cam 3 nam, chu ky 1 va thap nhat 1a 14555 bao
ta/100g dat & vuon trong cam V2 xen cam canh 3 nam, chu ki hai dd trong cam chu ky mot 20
nam trude, dong thoi co xu hudng giam dan theo thoi gian canh tic va do siu tang dat.

Tir khéa: Nam ndi cong sinh, Arbuscular Mycorrhiza Fungi, cam Cao Phong, chét luong dat.

1. Pit van dé

Nam r& Arbuscular Mycorrhiza Fungi
(AMF) 1a vi sinh vat ving ré c6 mdi quan hé
ndi cong sinh voi 80% cac loai thuc vat trén
can, trong d6 cac cdy an qua thudc ho c6 mii
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Rutaceae song cong sinh bat budc vi ndm ré
AME. Bén nay, AMF di dugc khing dinh c6
vai tro quan trong dac biét dbi voi doi séng cua
ciy chi, cling nhu sy hinh thanh lién két va bao
vé cAu trac dat. Mang luéi hé soi nam phat trién
tir trong t& bao ré cua cay chu kéo dai ra phia
ngoai ré it nhit 1a 12 cm gitip md rong ving
tiép xuc cia ré thyc vat ra xa, wdc tinh trong 1
gam dit tong chiéu dai hé soi ndm c6 thé 1én
dén 40-160 cm. Do d6, AMF gitip cdy chu ting
cuong kha ning hut nudc va cac chat dinh
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dudng khoang, ting strc dé khang va kha ning
chéng chiu khi gip diéu kién bat lgi nhu kho
han hodc doc chat. AMF san sinh ra glomalin
(Protein Fe) va cac chét tiét dé hinh thanh cac
lién két vi doan lap dat (d<250pm), ddng thoi
mang ludi hé soi ndm gitp lién két cac vi doan
lap lai v6i nhau thanh da doan lap (d>250um).
Bén canh d6, AMF con thyuc hién nhiéu quan h¢
twong tac hitu sinh trong ving ré thuc vat giup
béo vé strc khoe dat [1, 2].

Maic du AMF duoc coi la chi thi sinh hoc
trong danh gia chét lugng dit cling nhu mang
lai nhiéu loi ich kinh té trong hé thong san xuét
nhung chung ciing rit nhay cam v&i nhiing tac
dong bat loi tir mdi truong dat. Hé qua la giam
sy ndy mam va phat trién ciia cac bao tur nam,
giam qué trinh xdm nhiém vao hé ré cay chu,
giam sy phat trién cua mang ludi hé soi nam, xa
hon nita gy suy giam vé sé luong va da dang
thanh phan loai [1-4].

Niam 2015, dién tich dit trong cam quyt &
Viét Nam khoang 75.600 ha, sau dong béang
Song Ctu Long, vung Trung du mién nui phia
Bic hién c6 15.700 ha, 1a noi san xuét dung thi
hai vé dién tich. Trong d6, huyén Cao Phong,
tinh Hoa Binh la mdt trong nhu’ng dia phuong
trng cam trong diém ¢ mién ndi phia Bac
Nam 2015, toan huyén c6 1.774 ha dat trong
cam (ting hon 3,2 14n so v&i nam 2010), dién
tich cam cho thu hoach 750 ha, dat san luong
trén 20.000 tin, doanh thu trung binh 750 - 800
triéu dong/ha [5]. Viloi nhuén cao hon nhleu SO
VGi cac cdy trong khac nén dién tich dat trong
cam da luon dugc mé rong, tuy nhién cling co
nhiéu dién tich ciy cam & giai doan cho thu
hoach phai chit bé do nhiéu nguyén nhén, trong
d6 c6 suy thodi chét luong dat.

Céc nghién ctru vé dic diém phan b cia
AMEF trén cdy c6 mii & Viét Nam con rat it, dén
nay méi chi c6 mot s6 nghién ciru trén cay budi
stu 6 Poan Hung, Phu Tho va cay cam & Quy
Hop, Nghé An [6,7]. Trong khi d6, tic dong
clia qua trinh canh tac doc canh cay trong trong
thoi gian dai da gy nhiéu bét loi dén hoat dong
sinh hoc dat, dic biét 1a ndm r& AMF rat nhay
cam véi nhiing rii ro tir moi truong dat. Trén

co so d6, nghién ctru nay di tién hanh danh gia
su phan bd ciia bao tir nAm ré nodi cong sinh
Arbuscular ‘Mycorrhiza Fungi (AMF) va mot s6
tinh chat dét trong cam dé 1am rd nguyén nhén
gdy suy giam sy phan bd cuia bao tr nAm ré& ndi
cong sinh AMF nham déng gop co so khoa hoc
trong danh gia suy thoai chat luong dét.

2. Phwong phap nghién ciu
2.1. Phurong phdp ldy mau dat

Mau dit duoc 1iy trong cac vuon trong cam
tiéu biéu cho cac do tudi phat trién trong mot
chu ky va ¢ cac khoang thoi gian canh tac khac
nhau ¢ Cao Phong, Hoa Binh vao thang 3 ndm
2016 (Bang 1). Lay mAu dat theo phuong phap
Hayman [8], tai mdi cay cam & bon vi tri Dong-
Tay-Nam- Bic, theo hinh chiéu tan, dt dugc lay
& hai d6 sau 0 - 20 cm va 20 - 40 cm sau d6 hon
hop lai. M&i vuon ldy 6 mau dai dién, 3 mau &
d6 sau 0 - 20 cm va 3 mau & do sau 20 - 40 cm.
2.2. Phurong phdp phan tich va xit Iy s6 liéu

Phuong phap tach va dém s6 lugng bao tir:
St dung k¥ thuat sang u6t qua ray két hop véi
ly tdm trong thang ndéng do cua sucrozo (dich
50%) theo Daniel va Shipper (1982) [9]. S&
lugng bao tir s€ dugc thu lai trén giéy loc ¢co
chia 6 va dém tryc tiép dudi kinh hién vi soi
ndi. Tién hanh nhudém bao tir bang thudc nhudm
dic trung rdi soi lai trén kinh hién vi soi ndi dé
xéc dinh rd hinh thai ciu trac. Mdi mau duoc
13p lai 3 1an dé dam bao do chinh xac.

Bang 1. Lich st canh tac, dia diém 1y mau(*)

Tudi SO St dung phan bén
Giéng  vuon nim  (tAn/ha/nam 2015)

i cam (Chu  trong
K9) cam N P05 KO
CP1 V2 3(1) 3 044 029 0,14
CP2 Long 7(1) 7 133 138 093

vang
CP3 Xaboai 12(1) 12 0,33 043 0,17
CP4 Xaboai 15(1) 15 090 1,24 0,30
CP5 Long 1(2) 21 035 053 0,15
vang
CP6 V2+canh 3(2) 23 016 0,22 0,03

(*)Nguén.' Két qua diéu tra thang 3 nam 2016
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Xéc dinh mét sd chi tiéu Iy hoa hoc dat theo
phuong phap thong dung trong phong thi
nghiém phén tich dat; riéng Cu, Zn tong s
TCVN 6649:2000, Cu, Zn d& tiéu chiét bang
CH;COONH, 1IN tai pH=4,5, dinh lugng Cu,
Zn bang may ICP-MS. Két qua 1a gia tri trung
binh cta cidc mau dit dai dién cho mdi vuon
cam, sb liéu phan tich dugc xir 1y b::ing phén
mém SPSS va vé do thi bang phan mém Excel

3. Két qua nghién ciu

3.1. Mot s6 chi tiéu Iy héa sinh hoc cia dat
trong cam Cao Phong, Hoa Binh

Két qua phan tich mot sb chi tiéu trong dat
& d6 sau (0 - 40 cm) cho thdy d6 4m, chét hitu
co, nito tong s6 va dé tiéu tai thoi diém 1dy mau
dam bao cho su phét trién cta cdy cam; chat
hiru co & mic trung binh dén giau (OM 2,61 -
4,0%); N tong s6 (0,09 - 0,14%); N dé tiéu giau
(10,60 - 15,77 mg/100g dat). Tuy nhién, s6 liéu
Béng 2 ciing da chi ra nhiéu yéu t6 han ché dén
kha ning cung cép chat dinh dudng d& tiéu va
hoat dong sinh hoc dat. Trong d6 phan mg cua
d4t & mirc chua dén rat chua (pH 3,81 - 5,46).
Nhiéu nghién ciru da chi ra pH thuan lgi cho sy
phat trién ciia bao tir AMF trong khoang 5,5 -
7,5, trong d6 pH t6i wu 1a 6,4-6,5 [10]. Theo

Hayman (1983), 3 loai cta chi Glomus sdng
cong sinh v6i cdy c6 mai phan bd rong & pH
5,5 - 8,4 [8]. Nhu vay, & do chua nay dugc coi
1a yéu t6 gi6i han anh huéng dén sy hinh thanh
bao tr va phat trién ctia hé soi nAm AMF.

Qua trinh st dung phan bon qua muc vaoi
lwgng phan nito vuot cao nhét 1a gép 4.4 lan,
luong phan phdt pho gip 7,3 lan khuyén céo
theo VietGAP (Bang 1) da gay nén tinh trang
mét can bang dinh dudng va 6 nhiém dét, cu thé
la ham lugng P,0s tong s6 0,15 - 0,35% va P,0s
dé tiéu 30,72 - 104,97 mg/100g dat, & mirc rat
giau, cao gap 4,39 - 15 lan so v&i mirc thich
hop ddi véi CAQCM [10]. Mic du, AMF dong
gop khoang 70% trong chuyén héa va cung cap
phot pho dé tiéu cho thuc vat, nhung khi phot
pho dé tiéu trong dat qué cao lai la yéu t giGi
han dén strc séng va sy ndy mam cua bao tir
nam AMF. Nguyén nhén, do thuc vét hit thu
cht dong dugc phét pho d& tidu tir dat gdy uc
ché cac qua trinh san sinh enzim va nhiéu co
ché sinh hoa khac [1, 2].

Kali 1a nguyén tb khong gay tac dong nhiéu
dén quan thé AMF nhung lai anh huéng dén
qua trinh phat trién cta cdy va ning suit chat
luong cam qua. Ham luong K,0 tong s6 (0,65 -
1,02%), & mirc nghéo; tuy nhién K,O dé tiéu
(21,73 - 51,97 mg/100g dat) & muic giau da
phan anh 16 ngudn cung kali tir phan bén [10].

Bang 2. Két qua phan tich mot s chi tiéu tinh chat dat trong cam Cao Phong, Hoa Binh

Do Am Chat tong s6 (%)

TT (%) pH

Lo 1% 4ia hat dé tié X
Chat de tiéu Chat de tiu (bao tu/

(mg/100 g d4t) (mgg(égt;ppm 100g dét)

oM N P,0s K,0

Zn N P,Os KO Cu Zn  AMF

cP1 333 399 261 0,11 023 0,87 92,69 111,79 15,77 30,72 27,27 2,35 3,96 496+309

cpP2 310 381 277 010 0,35 097 127,13 142,2 13,88 46,17 31,88 6,56 7,33

178+60

CP3 355 469 316 0,12 0,23 1,02 108,61 319,12 10,06 56,73 21,73 1,86 853 220+104
CP4 316 546 342 013 0,15 0,98 160,62 157,81 12,24 104,97 47,45 530 6,82 277+142

CP5 309 472 271 009 0,30 0,65 148,53122,67 13,76 36,74 41,32 1,34 272
CP6 388 4,75 400 0,14 0,23 0,99 151,52 142,86 14,60 54,32 51,97 2,28 6,62

Thich 5,5-
hop 30-35 6.5 >250,1-015 - -

100 2000 -

197+123
14555

5-7 7-10 1,5-5 10-20 -

Ghi cha: O gigi han danh gid 6 nhiém vé ham heong kim loai ning trong ddt (QCVN 03-MT:2015/BTNMT)
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Tham chiéu nghién ctru ctia Chen va cong
sy (2010), nhitng vuon cam trong & Trung
Quédc [11], dét trong cam tai Cao Phong, Hoa
Binh (2016) da thé hién rd sy mat can bang
dinh dudng do bon phan héa hoc. Bén canh do,
c6 thé thiy rd dat da bi 6 nhidm Cu, su tich liy
Cu tang theo thoi gian tham canh. Trong 6 vuon
cam thi 5 vuon c¢6 ham luong Cu tong sé vuot
1,27 dén 1,6 1an (QCVN 03-MT: 2015/BTNMT)
(Bang 2). Nguyén nhén, do cac hoa chat diét
ndm chira Cu nhu Epolists 85 WP, dong do
NORSHIELD, Zisento 77 WP va Bordeaux 25
WP dugce sir dung phun thuong xuyén vao mua
xudn 4m va mua mua dé trir bénh thdi, loét 14,
loét qua. Sau As, Hg, Cd va Pb thi Cu da duogc
chi ra 1a mot tac nhan 6 nhiém c6 doc tinh manh
dbi voi hoat dong sinh hoc dat, dic biét 1a sy
hinh thanh cac bao tir nAim AMF ciing nhu sy
phat trién ctia ciy cam. Theo Graham va cong
su (1986), mirc t6i thiéu vé ham luong Cu dé
tiéu gay doc trong dat thit pha cét trong cam &
Florida, My 1a 19-34 ppm. Khi ting Cu dé tiéu
trong dat s& anh huong dén sy phat trién cua
quan thé nim r& Glomus intraradices, 1am giam
kha ning cung cip phdt pho dé tiéu [12]. Con
theo Smith (1953), ¢ cung ham lugng, kha nang
gay doc cta Cu cho cay cam Valencia 2-3 thang
tudi gap 50 lan Mn, 12-15 lan Zn; & pH = 4 va
Cu dé tiéu 10 ppm di c6 diu hiéu lam cham sy
phat trién cua cdy cam va tang hién lugng vang
1a do thiéu cac chat dinh dudng khéc [13]. Tran
Thi Tuyét Thu (2016) khi nghién ctru vé sy nay
mam cua hat budi trong dat trong cam Cao
Phong ciing da chi ra tai pH = 3,85 va ham
lugng Cu tong s6 244,2 ppm thi ty 1& chong
chiu cta ré cay non la 51,47%, canh bao kha
ning chong chiu sat voi mure gidi han tiém cén
rtii ro (>50% mam cay bi Chet) [14]. Ham luo‘ng
Cu dé tiéu & mirc 6 nhiém thap, cing dugc coi
1a dau hiéu rui ro d6i v6i quan thé nAim AMF
trong dét nghién ctru.

Theo Tran Thi Tuyét Thu (2016), dét trong
cam tai Cao Phong, Hoa Binh khong bi 6 nhiém
boi Zn, Pb, Cd, As [15]. Tuy nhién, trong
nghién ctru ndy, dat & vuon cam Xa Doai 12
nam do bén qué nhiéu Zn, hé qua ham lugng Zn
tong sO tang t6i 319,12 ppm, gip 1,59 lan

(QCVN 03-MT:2015/BTNMT). Vi luong phot
pho dé tiéu qua cao nen Zn d@ tiéu ¢ mirc thap
so véi yéu cau clia cdy can < 20 ppm (Béng 2).

3.2. Su phan bé ciia s6 lwong bao tir AMF theo
tuoi vuon va thoi gian canh tac

(Bao ttr/100g dat)
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Hinh 1. Sy phan bd cua sb luong bao tir AMF
theo tudi vudn va thoi gian canh tac.

Su phén bd s luong bao tir AMF trong céc
mAu dit nghién ciru dugc mo ta trong bang 2 va
hinh 1. Nhin chung, s6 luong bao tir AMF dao
dong trong khoang tir 145455 dén 496+309 bao
t/100g, dugc sip xép theo thir tw CP1 > CP4 >
CP3 > CP5 > CP2 > CPS6.

Trén hinh 1 c6 thé thiy 13 s6 luong bao tur
ndm AMF c6 xu hudng giam dan theo thoi gian
canh tac ¢ ca hai chu ky va hai d6 sau 0-20 cm,
20-40 cm, cao nhit & vudn cam V2 trong duge
3 nam tudi (chu ky 1, sau trong mia 2 nim roi
sau d6 trong cam), thdp nhat & vuon trong cam
V2 xen cam canh 3 ndm tudi (chu ky 2, sau khi
pha bé vuon cam gia cbi 20 nam-chu ky 1). O
chu ky 1 s6 luong bao tir AMF dao dong tir 178+60
dén 496309 bao t/100g dat, tuy nhién lai co
su sai khac so voi xu huong. Trong do6 vuon
CP4 c6 tudi cay 16n nhat (15 tubi), s6 luong bao
ttr cao thir hai chi sau vuon 3 tudi (CP1) va cao
gap 1,6 1an so v6i vuon 7 tudi (CP2). Trong khi
d6 & chu ky 2, s6 lugng bao tir chi dao dong tir
145+55 dén 197+123 bao tu/100g dat, vuon 1
tudi (CP5) c6 sb bao tir cao gap 1,4 1an vuon 3
tudi (CP6). Tuy vuon CP1 va CP6 co cing tudi
cdy (3 tudi) nhung & hai chu ky khac nhau nén
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vuon CP1 ¢6 s lugng bao tir cao gap 3,4 1an so
v6i vuon CP6. Két qua nay phan anh tac dong
cua tham canh trong mot thoi gian dai da lam
suy giam dang ké sb luong quan thé ndm ré
cong sinh v6i cdy cam.

C6 thé thdy trong nghién ctru nay da phan
anh dugc rd mdi quan hé anh hudng giita cac
tinh chat dat véi sy phan bd bao tir nim AMF &
cac vuon nghién ctu (Bang 2). Bén canh do,
thong qua két qua nghién ctru lich st sir dung
phan bon va hoa chat cung véi dic diém phan
b6 cta quan thé tuyén tring gay bénh ky sinh
ving ré, thi két qua nay da phan anh rd nhiing
tac dong cua mirc dau tu tham canh & mdi vuon
dén mat d6 phan bd cac bao tir ndm AMF[16]
O chu ky 1, vuon cam long Vang 7 tudi b sb
lwong bao tir ndm ré thap nhat, trung binh la
178460 bao tir/100g dat ¢ do sau 0 - 40 cm,
trong khi d6 nam 2015 di xac dinh dugc sb
lwong c4 thé tuyén tring giy bénh trung binh tir
120 - 2320 ca thé/250 g dat, s6 lugng ndm gay
bénh Fusarium dao dong tir 3,4 x (10* dén 10°
CFU/g dét) [15]. Nguyén nhan, do vudn cam
nay co dia hinh thip triing nhit, thuong bi ngip
nude tir 5-7 ngdy trong mua mua, két hop véi
viée str dung qua nhiéu phan héa hoc N-P-K,
hoa chét diét co trong thoi gian dai gay suy
thoai dat nghiém trong. Vuon 12 va 15 tudi co
ham lugng Cu, Zn tong s6 & muc & nhiém,
nhung Cu, Zn d& tiéu & muc thap va dugc cai
tao bao vé dit boi co dai, st dung nhiéu ché
phém sinh hoc ¢6 ich nén sb luong bao tir nam
duy tri dugc & mirc cao hon vudn 7 tudi va cac
vuon & chu ky 2 dé c6 tong thoi gian trong cam
la 21 ndm va 23 nam.
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Hinh 2. Sy phén b sé lwong bao tir nAm r& AMF
theo d6 sdu cua dat (0 - 20 cm, 20 - 40 cm)

3.2. Suphdn b,oA’ ctia s6 luong bao tr AMF theo
do sau tang dat

S0 liéu duge md ta trén Hinh 1 va Hinh 2
cho thiy trong 6 vuon cam nghién ciru thi 5
vuon ¢ sd lugng bao tir nAm AMF giam dan
theo d¢ sau tang dat. Két qua nay phu hop véi
nghién cru cia Shukla va cong sy (2013), da
phan tich dugc s lwong bao tir nAm AMF tap
trung nhiéu nhéat & d6 sau 0-10 cm trung binh la
315 bao ti/100 g dat, sau d6 giam di hon mot
ntra & do sau 20-30cm, giam con 141 bao
tt/100 g dat. Nguyén nhéan, ¢ ting dat mat tap
trung nhiéu r& hut hon, con khi cang xudng sau
d4t bi chit bi, ngudn cung cap dinh dudng cac
bon va oxy giam [17]. Theo Newman (1988), &
tang dat mat lwong ré hut tap trung dén 60%
duogc cho 1a mot nguyén nhan ma sb luong loai
AMEF tap trung cht yéu & d6 sau 0 - 20 cm. Tuy
nhién ¢ nhitng dét c6 cau trac va do phi tot, co
thé tim thay cac bao tir ciia Glomus fasiculatum
0 d0 sau 220 cm [18].

S& di vuon cam Xa Poai 15 ndm tudi ¢6 sb
luong bao tr nAm AMF & do sau 20-40 cm
nhiéu hon so véi 16p dat mat 0-20 cm vi ¢o thé
16p dat mit bi anh huong nhiéu boi phan bon va
hoa chat hon, nhung do vuon nay dugc quan ly
co dai tot hon, chét hitu co ¢ muc giau, suc
song cua cdy khoe va cho ning suat thu hoach
dat hiéu qua cao nhéat va 6n dinh qua nhiéu
nam. Vi vay da tao diéu kién cho su phat trién
ctia bo ré thuc vat gitip cho quan thé ndm ré ¢
d6 sau nay dugc bao vé va phat trién.

Déi v6i vuon CP1 (chu ky 1) va CP6 (chu
ky 2) c¢6 cung tudi cdy va khac chu ky, mot
trong nhimg nguyén nhan chinh din dén s6
lwong bao tir AMF phan bb & hai do sdu trong
vuon chu ky 1 16n hon chu ky 2 1a do vuon CP1
con 1a vuon moi trong sau trong mia 2 nam cé
khu hé sinh vat dat t6t hon hin so v6i vuon CP6
trong doc canh cam trong mot thoi gian dai 23
nam, cudi chu ky 1 cdy bi chét hang loat do bon
phan khong hop 1y nén phai chat bo, trong tiép
chu ky 2 luén ma khong qua cai tao dat. Theo
Sieverding va Leihner (1984), lién tuc trong
doc canh trong mot thoi gian dai co thé din dén
su giam dang ké s luong bao tr AMF [19].
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Xavier va Germida (1999) ciing chi ra céc loai
AMF mang lai‘ lgi ich 16n c6 thé bi mat trong
cac hé thong trong doc canh [20].

Nhu da trinh bay & phﬁn trén, su ton tai cia
bao tir AMF phu thudc vao nhiéu yéu t& moi
truong dat. Trudc khi trong cam, dat & cac vuon
nghién ciru hau hét 1a dat trong rimg keo, hodc
trong mia, khu hé sinh vat dat hau nhu chua bi
tac dong nhicu, khi trong cam nguodi dan
thuong c6 xu hudng bon rat nhidu phan hoa hoc
dac biét 1a phan lan. Theo s6 liéu Béang 2, uoc
tinh & d6 sau 0-20 cm dat mat, mdi vuon cam
tich lily khoang tir 4,5 dén 10,5 tin P,Os/ha cho
thdy rang luong lan trong dat qué cao. Thém
vao do, cac vuon cam déu st dung nhiéu héa
chit bao vé thuc vat c6 do doc cao va nguy
hiém. Minh chimg 1a ndm 2015, tong chi phi
cho mua hoa chat sir dung cho vudn cam CP2
khoang 116 tridu dong, vuon cam CP4 khoang
130 triéu dong [21]. HEé qua da lam cho s6
luong bao tir ndim AMF ¢ cac vuon giam dan
theo tudi vuron 13 hoan toan hop 1y.

Dén nay da co rat nhiéu cong trinh nghién
ctru khing dinh vai trd cia AMF nhu mét sinh
vat chi thi cho d6 phi cta d4t nén sb luong bao
tt AMF c6 xu hudng giam déan theo tudi vuon
va chu ky canh tac chimg to d6 phi dat canh tac
cam ¢ Cao Phong da va dang suy giam. Theo
thoi gian dai sé luong bao tr AMF giam manh
s& gly suy thodi sinh hoc va nghiém trong hon
1a suy thodi céu trac dat gdy kho khan trong cai
tao, bao vé va phuc hoi chit lwong dat. Hon thé
nira, cdy cam song cong sinh bit budc Vi
AMF, s6 lugng bao tr AMF ngay cang glam
dan dén sy nay mam va xam nhiém vao ré giam
khién cho thuc vat chu giam kha niang hut thu
cac chat dinh duorng, giam sinh truong va nang
sudt cdy trong; giam chong chiu véi nhitng rui
ro tr moi truong nén dé bi nhiém cac bénh
ving ré [2, 4]. Can cir vao cic nghién ciru cua
Trinh Quang Phap va cong sy (2016), tai cung
mot thoi diém lay mau nghién clru co thé thay
13 sy suy giam sb lugng bio tir ndm & cac vuon
cam nghién ctru c¢6 quan hé ty 1¢ nghich voi sy
gia tang cua cac loai tuyén trung gdy bénh ving
ré [16]. Két qua nay phu hop voi nhiéu nghién
ctru trén thé gidi va cung cip co sé khoa hoc va

thuc tién quan trong trong kiém soat bénh ving
ré cay cam noi riéng va cay c6 mui ndi chung.

4. Két luan

Trén co s& khao sat diéu tra thuc dia, léy
mau dit & 6 vuon cam trén dia ban huyén Cao
Phong, tinh Hoa Binh c6 thoi gian canh tac
khac nhau dién hinh cho cdy cam thoi ky kién
thiét 1-3 nam tudi, thoi ky san xuat kinh doanh
7-15 nam tudi va phan tich bang cic phuong
phap chudn trong phong thi nghiém. Nghién
ctru nay da xac dinh duge do str dung qué nhiéu
hoa chit bao vé thuc vat va phan héa hoc véi
luong bon phén nito vuot cao nhit gap 4.4 lan,
lugng bon phan phdt pho gap 7,3 lan khuyén
cdo theo VietGAP la nguyén nhan chinh gay
suy thoai dat véi mot sé biéu hién nhu axit hoa
manh, pHkc 3,81-5,46; méat can béng dinh
du'ong N-P-K, ham luong phét pho va kali dé
tiéu giau dén rat gidu, vuot muc thich hop tir
4,39-15 1an va 2,2-5,2 lan; dac biét dit d3 bj 6
nhiém ddng, ham luong Cu tong sd gip 1,27-
1,6 1an QCVN 03-MT:2015/BTNMT, riéng dat
& vuon cam Xa Doai 12 ndm tudi bi 6 nhiém
kém, ham lugng Zn 1én dén 319,12 ppm, gip
1,59 1an QCVN 03-MT:2015/BTNMT. Do tac
dong manh tur dau vao canh tac lam suy thoai
c4c tinh chat 1y hoa dat din dén sy suy giam
manh sé luong bao tir nAm AMF theo thoi gian
canh tac va theo do siu tang dit, cao nhat la
496+309 bao tu/100g dat & vuon cam 3 nim,
chu ky mot va thap nhat 1a 145+55 bao tir/100g
dat & vuon trong cam V2 xen cam canh 3 nam,
da trdng cam chu ky mot tir 20 nam trude.

Cén s6m dua ra cac bién phap quan ly va ky
thuat st dung hop 1y phan bon, hoa chat dé sém
khic phyc tinh trang axit hoa, mét cin bang
dinh dudng va phong ngira gia tang 6 nhlem
doc chat trong dat nham phuc hdi quan thé
AMF va nhiéu sinh vat dat hiru ich gép phan
déy manh hoat dong canh tac cam bén viing.

Nén tiép tuc nghién ciru sdu thém de xac

dinh dugc mirc d¢ da dang va tén loai chi tiét,
xac dinh dugc hoat tinh sinh hoc ctia nam ré
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AMF trong vai tro cdi tao, bao vé dat tréng cam
tai Cao Phong, Hoa Binh gitp lam co s& khoa
hoc nhu 1a mdt chi thi sinh hoc quan trong danh
gi4 suy thoai chit luong dat va dé& xuit cac giai
phap cai tao phuc hoi suy thoai dat.
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Distribution of Arbuscular Mycorrhiza Fungi (AMF) Spores
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Abstract: Cao Phong District, Hoa Binh Province is one of major orange cultivation areas in the
northern mountainous region of Viet Nam. The long-term and highly intensive cultivation of oranges
over several decades have caused soil degradation. In this study, main soil properties and the number of
Arbuscular Mycorrhiza Fungi (AMF) spores in six orange orchards, which have been grown for a period
of 3 to 23 years and applied an extremely high level of fertilizers and chemicals, were determined. The
results showed that soil’s limiting factors affecting the citrus’ growth and the distribution of AMF spores
included soil acidity, pHkc = 3.81-5.46, very high levels of available P and K contents (30,72-104,97 mg
P,0s/100g soil and 21,73-51,97 mgK,0 /100g soil). The levels were much higher than normal ones for
citrus trees, ranging from 4.39 to 15 times for P,Os and from 2.2 to 5.2 times for K,O. Especially, orange
orchards were contaminated with Cu, with the content from 92.69 to 160.62 ppm. The Cu content was
1.27 — 1.6 times greater than that specified in QCVN 03-MT:2015/BTNMT. The Zn content of a 12-
year-old orchard was up to 319.12 ppm, 1.59 times higher than that of QCVN 03-MT: 2015/BTNMT.
The average number of AMF spores in collected samples was 252 spores/100g soil. The orchard that had
the greatest number of spores was CP1 (one year old, cycle 1) with 496309 spores/100g soil and the
lowest one was CP6 (three years old, cycle 2) with 145+55 spores/100g soil. The number of spores
tended to decrease with increasing cultivation time and soil depth.

Keywords: AMF, Cao Phong orange, citrus sinesis, spore density.



