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ANH HUONG CUA BON NHIEM CHE PHAM
NAM RE NOI CONG SINH AM (Arbuscular mycorrhiza) TO1 SINH TRUONG
VA MOI TRUONG PAT RUNG TRONG KEO VA BACH BAN URO

Vii Quy Pong, Lé Qubc Huy
Vién Nghién cuu Sinh thai va Méi trwong rung
Vien Khoa hoc Lam nghiép Viét Nam

TOM TAT

Voi muc tiéu 1a nghién ctru phét trlén va ap dung thanh c6ng san pham phan
bon sinh hoc cho thyc tidn san xudt, gop phan lam tang sinh truong ning
suat rung trdng va on dinh moi trudng dat , Dé tai: “Nghién cieu san xudt
ndm ré noi cong smh AM (Arbuscular Mycorrhzza) cho cdy lam nghiép” da
nghién cuu phat trién cong nghé , san xut va ap dung bon thur nghiém ché
pham nim ré ndi ¢ong sinh AM  in vitro cho rumg trong mot so loai cay
quan trong tai Viét Nam bao gdm Bach dan Uro  (Eucalyptus urophylla),
Keo 14 tram (Acacia auriculiformis), Keo tai twong (Acacia mangium) va
Keo lai (4. mangium x A. auriculiformis) tai Ba Vi (Ha Noi), Poan Hung
(Pht Tho) va Bong Ha (Quang Tri).

7; w k@f’"‘i ‘N,éAm fé3 keo, Két qua dénh gia sau 1 ndm bon nhiém ché pham AM cho thiy (i) déi véi
fam re not cong sinh, bach bon nhidm cho thi nghiém trong rimg tai Ba Vi, cong thitc bon nhidm AM
dén 400mg VU + 250mg RT lam tang sinh truong duong kinh (DBH) cao nhét

cho ca 3 loai cay nghién ctru, trong d6 Keo tai tuwong tang 23,13%, Keo 1a
tram tang 34,14%, va Bach dan Uro tang 27,3% so voi ddi chung, (ii) ddi
v6i bon thir nghiém cho rimng trong san xuat Keo tai twong, Keo lai va Bach
dan Uro véi liéu lugng 400mg ché pham AM dang bot/cay, tai Poan Hing
(Pht Tho) Keo tai tugng ting sinh truong DBH 30,08%, va Bach dan Uro
tang DBH 29,08% so véi dbi chiing, trong khi d6 tai Pong Ha (Quang Tri)
Keo lai chi ting DBH 16,29% so véi ddi ching khong bon. Sau mot nim
bon nhidm ché phdm AM, méi trudng dat c6 xu hudng cai thién vé sb luong
vi sinh vat dit téng sb , dic biétsd luong bao tu AM trong dat tai hién
truong Poan Hung ting manh dat 492 bao tir/100 gam dat, cao hon dbi
chiing 112%.

The impacts of applying biomass production AM in vitro (Arbuscular
mycorrhiza) to the growth and soil quality in eucalyptus and acaciaforestation

With the target is to study the development and successful application of
bio-fertilizer products for production reality, contribute to growth forest
productivity and environmental regulation of land, project: “Research and
produce endomycorrhizal fungi (4drbuscular Mycorrhiza) for forestry plant”
has the technology developing research, production and application of
fertilizer trials inoculants AM for some importance forestry species which
current widespread to planted like Eucalyptus wurophylla, Acacia
auriculiformis and Acacia mangium , Acacia hybird (Acacia auriculiformis
x Acacia mangium) at Ba Vi (Ha Noi), Doan Hung (Phu Tho), Dong Ha
(Quang Tri).

Assessment results after 1 year of inoculum biomass AM in vitro show: (i)
to apply for experimental forest planting at Ba Vi, apply formulations AM
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inoculum 400mg in nursery + 250mg in forest increase diameter born high
(DBH) for all three species studied, which Acacia mangium increase
23.13%, Acacia auriculiformis rise 34.14% and Eucalyptus urophilla go up
27.3% compared to control, (ii) to apply test experimental forest plantations
producing Acacia mangium, Acacia auriculiformis and FEucalyptus Uro
dose of 400mg of the AM powder/tree at Doan Hung (Phu Tho), Acacia
mangium DBH growth increase 30.08%, and Eucalyptus urophilla climb
DBH 29.08% compared to control, whereas at Dong Ha (Quang Tri) Acacia
increase DBH only 16.29% compared to control no inoculum. After a year
of inoculum biomass AM in vitro, soil environment trend of improve on the
number of total soil microorganisms, special the number of AM spores in
soil at the site Doan Hung increase reached 492 spores /100g soil, 112%
higher than the control.

I. PAT VAN BE

Ngay nay nguoi ti€u dung , céc cong ty va
chinh phu dang ngay cang yéu cau dam bao
hon trong viéc khai thac cay 1am nghiép , gidy
va cac san pham gd tir cac ngudn dugc quan Iy
dung din. Vi vy, cic giai phap sinh hoc theo
huéng “tiép cdn xanh” (Green approach) nhu
viéc su dung phan bon vi sinh hay ché pham
sinh hoc thay thé cac san pham hoa hoc trong
san xuat 1am nghiép cho bao vé moéi truong 1a
yéu cau can thiét dé cac cong ty 1am nghiép
duoc cap chung nhan cua FSC (The Forest
Stewardship Council - Hoi dong quan ly rung)
vé quan ly bén vung.

Cong sinh ndm 1& AM (Arbuscular mycorrhiza)
dugc xac dinh 1a khong thé thiéu dugc ¢ hau
hét cac loai thuc vat trén thé gid1 (hon 90%
loai thyc vat hinh thanh cdng sinh AM), AM
c¢6 vai trd quan trong lam ting cudng hap thy
lan (P,0s), dinh dudng thyc vat va dac biét
quan trong trén nhiing loai dat kho can, hé sinh
thai bi x4o tron, hay 6 nhiém. K¥ thuat ché
pham Nam ré ndi cong sinh AM dang duoc ap
dung hiéu qua va rong rii cho nhiéu loai cay
tréng, trong d6 co cac loai cdy lam nghiép.
Nam ré noi cong sinh AM khong cé tinh dac
hiu loai, va day la mot trong céac dac diém wu
tréi quan trong cho 4p dung ché pham. Ap
dung ché pham AM khéng chi giup tao ra
dugc nguyén liéu ciy trong rimg c6 chét luong
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cao, kha ning thich nghi sinh truéng tot trén
nhimg 1ap dia can cdi ma con gép phan sir
dung hiéu qua ngudn tai nguyén dat, o6n dinh
ning sudt cdy trong va bao vé méi truong
(Davamani et al., 2010).

Do dic thu sinh hoc, nim ré ndi cong sinh AM
trude ddy chi ¢ thé duge nhan sinh khdi bang
ky thuat “bay thuc vat” bén ngoai méi truong
dat dé san xuat chat nhiém AM in vivo (soil
inoculum). Piéu ndy di han ché 1on t6i kha
ning va hiéu qua tng dung cua ché pham do
khong thé chu dong va kiém soat dugc khdi
luong va chat lugng ché pham AM san xuit ra.
Vay véan dé quan trong duoc dit ra 1a bang cong
nghé nao dé c6 thé san xuit dugc mot khoi
lwong di 16n ché pham AM c6 chat lugng, hi¢u
luc 4p dung cao cho san xuat, diéu ma cac ky
thuat cong nghé AM thong thuong hién tai va
trude day da khong thé lam duoc. Hudng dot
pha méi vé nghién ctru tng dung cong nghé
AM in vitro cho phan bén sinh hoc dang rat
dugc quan tim dau tu nghién ctu tai nhiéu
phong thi nghiém trén thé gi6i, trong d6 Trung
tam Cong ngh¢ AM In vitro CESAMM (Vuong
qubc Bi) va Trung tim Mycorhiza cta Vién
Niang luong va Tai nguyén (TERI) An D¢ 1a 2
trong sb6 cac trung tim nghién ctru hang dau
trén thé gioi vé AM in vitro.

Deé tai “Nghién cuu sdan xudt nam ré noi cong
sinh AM (Arbuscular mycorrhiza) cho cay lam
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nghiép” thudc Chuwong trinh trong diém phat
trién va vmg dung céng nghé sinh hoc trong
linh viee néng nghiép va phdt trién néng thon
dén nam 2020 1a mot trong cac nghién ciru di
dau linh vuc cong nghé AM in vitro tai Viét
Nam. Dé tai di dat duoc nhimg két qua nghién
cru va tng dung co ¥ nghia va thyuc tién vé
cong nghé sinh khdi AM in vitro, san xut ché
phim AM dang bot va tng dung cho cdy trong
1am nghiép. Pham vi bai bao nay s& trinh bay
két qua anh huong cua bon nhiém ché pham
AM in vitro tdi sinh trudng rung trong thi
nghiém va rimg trong san xudt cac loai cay
Keo 14 tram, Keo tai tugng, Keo lai va Bach
dan tai Ba Vi (Ha No¢i), Poan Hung (Pht Tho)
va Pong Ha (Quang Tri); dong thoi ciing gidi
thiéu anh huong budc dau t6i moi truong dat
rimg trong cia viéc bon nhiém ché phdm AM.

II. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Vit li¢u nghién cuu

- Thi nghiém dugc tién hanh trén 2 loai: Bach
dan Uro (Eucalyptus urophylla) va Keo tai
tuong (Acacia mangium).

- Ché phém nam ré ndi ¢cong sinh AM
(Arbuscular mycorrhiza ) in vitro dang bot -
San pham cua dé tai : “Nghién cuu san xuat
nam ré ndi cong sinh AM (Arbuscular
Mycorrhiza) cho cay 1am nghiép”.

2.2. Phwong phap nghién curu

Bon nhidm ché pham AM cho ring trong
thi nghiém

- Thi nghiém dugc b tri tai huyén Ba Vi - TP.
Ha Noi.

- Ché pham dugc bon nhiém & rimg trong bang
cach rai xudng 16p dét tiép xuc truc tiép voi
bau cay trong khi tréng cay vao hd.

- Thi nghiém v&i 9 cong thirc khac nhau, b tri
theo khbi ngiu nhién, mdi cong thic thi
nghiém véi 50 cay, chia lam 3 1an l3p, mdi lan
lap 10 cay.

- Cay con sur dung cho thi nghiém la cay con
duoc bon nhiém ché phdim AM  in vitro tai
vuon wom voi cac liéu lwong khac nhau.

- Po dm thu thap cac sb liéu: sinh trudng
(Hyn, Do), ty 1 nhiém.

- Céc thi nghiém duoc bd tri nhu sau:

Cay thi nghiém tai rimg trong 1a cdy con 4
thang tudi. Cac cong thirc thi nghiém duoc bd
tri nhu sau:

DC: Khong bon nhiém ché pham AM in vitro.
CT1: Bén nhiém 100mg ché pham AM in vitro
tai vuon uom.

CT2: B6n nhiém 250mg ché pham AM in vitro
tai vuon uom.

CT3: Bén nhiém 400mg ché pham AM in vitro
tai vuon uom.

CT4: Bon nhiém 250mg ché pham AM in vitro
+ 5g Rhizobium tai vuon uwom.

CT5: Bén nhiém 250mg ché pham AM in vitro
tai ring trong.

CT6: Bon nhiém két hop: 250mg ché pham
AM in vitro tai vuon wom + 250mg ché pham
AM in vitro tai rimg trong.

CT7: Bén nhiém két hop: 400mg ché pham
AM in vitro tai vuon wom + 250mg ché pham
AM in vitro tai rimg trong.

CTS8: Bén nhiém 400mg ché pham AM in vitro
tai rimg trong.

(Riéng d6i voi cac cong thirc cd bon nhiém
Rhizobium - CT4 khong &p dung cho cay Bach
dan Uro)

Thir nghiém bén nhiém ché pham AM cho
rung trong san xudt

- Thi nghiém dugc bd tri trén cay Keo tai
tuong, Bach dan Uro tai 1am truong san Xuét
thudc cong ty Lam nghi¢p Poan Hung - Poan
Hung, Phu Tho; va trén cay Keo lai (Keo tai
tugng + Keo 14 tram) tai lam truong Trung tdm
Khoa hoc Lam nghiép Bic Trung bo - Pong
Ha, Quang Tri;
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- Ap dung cong thirc bon ché pham AM dang
bot, 400mg/cay vao thdi diém trong, va dbi
ching khong bon dé so sanh phan tng sinh
truong. Cach bon: dat bau va bén ché pham sat
vao ving ré xung quanh bau, sau d6 lap phu
dat binh thudng.

- Lap 6 do dém dai dién tai chan, suon va
dinh véi kich thudc 100 cay (10 x 10 cay) dé
do dém thu sb liéu sau 1 nim ap dung bon ;
cac chi tiéu do dém danh gia phan tng sinh
truong bon nhiém 1a chiéu cao (Hvn) va
duong kich nguc (D1,3).

- Thu thap mau dat cho phan tich ly hoa tinh
va vi sinh vat.

Phén tich xit Iy 56 ligu

- Phan tich xu ly s6 liéu bang phan mém IBM
SPSS Statistics 20. So sanh sy khéac biét gitra
cac cong thire bang phan tich phuong sai 1 yéu
td, Test Post Hoc theo tiéu chuin Bonfferoni
va Duncan néu phuong sai bang nhau va
Tamhane’s T2 néu phuong sai khong bang
nhau p< 0,05 duoc xem la c6 y nghia.

- Dinh luong vi sinh vat tong sd bing phuong
phéap dém s6 khuén lac trén moéi truong dic.

- Nhuém ré dé xac dinh ty 1é nhiém theo
phuong phap cua Robert D . Hebert va dong
tac gia (1999).

- Xac dinh AM tong sd trong dat sau khi da
bon nhiém ché pham AM in vitro bang
phuong phap loc wot cua Gerdemann va
Nicolson (1963).

- Xac dinh cac chi tiéu : Thanh phan co giéi
dat, pH dat, mun tong s6, Ni to tong s6, P tong
50, K dé tiéu va P dé tiéu.

- Xu ly s6 liéu bang phan mém IBM SPSS
Statistics 20.

III. KET QUA VA THAO LUAN

3.1. Anh huwéng ciia bon nhiém ché pham
AM dén sinh trwong rimg trong thi nghi¢ém
tai Ba Vi - Ha Noi.

Keo tai twong (A. mangium)

Sau 1 nim thi nghiém, chtng t6i tién hanh thu
thap sd liéu va phan tich danh gia, két qua
dugc trinh bay trong bang 1.

Bang 1. Anh hudng ctia bon nhiém ché pham AM dén sinh truong cay Keo tai tuong trong rimg
thi nghiém tai Ba Vi - Ha No6i

Céng thirc BpC CT1 CT2 CT3 CT4 CT5 CT6 CT7 CT8
Do, cm |3,0417| 3,050° | 3,220° | 3,736° | 3,300° 3,190° 3,346° | 3,744° | 3,635°
%soBC| 100 | 100,32 | 10590 | 122,88 | 108,54 104,90 110,03 | 123,13 | 119,54

" m 3,191°| 3,493° | 3,633° | 4,529° | 4,160° 3,619° 4233 | 4761" | 4,483°
%soDC| 100 | 109,48 | 113,87 | 141,95 | 130,38 113,41 132,66 | 149,23 | 140,51

Céc gia tri cing hang cé chir cai giébng nhau la khac nhau khéng cé y nghia p=0,95

DC: Khéng bén AM
CT1: 100mg VU
CT2: 250mg VU

CT3: 400mg VU
CT4: 250mg +5g Rhizobium VU
CT5: 250mg RT

CT6: 250mg VU + 250 mg RT
CT7: 400mg VU + 250mg RT
CT8: 400mg RT

Vé sinh trwong dwong kinh Dy;: Cong thirc
bén nhiém ché phém AM in vitro dat gia tri
cao nhat 1a CT7 (bén nhidém 400mg ché pham
AM & vudn uom + bon nhidm 250mg ché
pham ¢ rumg trong) véi dudng kinh trung binh
dat 3,74cm cao hon 23,13% so véi doi chung,
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tiép theo 1a CT3 (bén nhidm 400mg ché pham
AM ¢ vuon uwom) véi gid tri 3,736cm vuot
22.,88% so v6i ddi chimg, va CT8 (bon nhiém
400mg ché pham AM & ring trong) voi gia tri
3,635cm vuot 19,54% so voi dbi ching. Cong
thirc bon nhidm ché pham AM in vitro cb gia
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tri duong kinh trung binh thip nhit 1a BC
(Khong boén nhidm ché phim AM) véi gia tri
13 3,014cm.

Két qua phan tich thong ké theo Post Hoc
multiple range test cho thiy tat ca cac cong
thitc bon nhiém déu cé gia tri sinh trudng
duong kinh sai khac ¥ nghia so véi dbi chimg
khong bon nhiém (= 0,05). Cong thuc CT7 va
CT3 la cong thirc c6 gia tri chidu cao 16n nhét
va sai khac c6 y nghia véi cac cong thurc con
lai (= 0,05), tuy nhién CT7 va CT3 lai khong
c6 sai khéc c6 y nghia véi nhau.

Vé sinh truéng chiéu cao (H,,): Cong thirc bon
nhiém ché phém AM in vitro dat gia tri Hy,
cao nhat 1a CT7 (4,76m) vuot 49,23% so voi
dbi chimg. Tiép theo 1a 2 cong thie CT3 va
CT8 voi chiéu cao trung binh lan luot 1a
4,529m vugt 41,95% so v6i d6i chimg va

4.483m vuot 40,51% so voi ddi chung. Cong
thirc ¢ gia tri chiéu cao trung binh thip nhat
1a BC véi gia tri 1a 3,191m. Két qua phan tich
thong ké bang Post hoc multiple range test cho
thiy tat ca cic cong thirc bon nhiém déu co gia
tri sinh trudng chiéu cao sai khic ¥ nghia so
v6i dbi chung khong boéon nhiém (= 0,05).
Cong thue CT7 1a cong thirc c6 gia tri Hvn cao
nhit va co sai khac c6 y nghia voi cac cong
thirc con lai. Trong khi do, cac cap cong thic
CT3 - CT8 va CT2 - CT5 c6 sai khac co y
nghia véi cdc cong thuc con lai nhung lai
khong co6 sai khac c6 y nghia véi nhau trong
cung 1 cap.

Keo la tram (A. auriculiformis)

Sau 1 nadm thi nghiém, ching t6i tién hanh thu
thap sd liéu va phan tich danh gia két qua,
duogc trinh bay trong bang 2.

Bang 2. Anh hudng ciia bon nhidm ché pham AM dén sinh truong Keo 14 tram
trong rung thi nghiém tai Ba Vi - Ha Noi

Céng thirc BC CcT1 CT2 CT3 CT4 CT5 CT6 CT7 CT8
cm 1,705 | 1,838° | 2,046° | 2211 | 2,051° | 1,923° | 2,062° | 2.287° | 2,200°

Bra % so DC 100 107,77 | 120,01 | 129,68 | 120,26 | 112,79 | 120,90 | 134,14 | 129,03
m 2,572° | 2,768 | 2,900° | 2,985° | 2,921° | 2,886° | 2,935° | 3,071 | 2,953*

o % so BC 100 107,64 | 112,77 | 116,07 | 113,59 | 112,21 | 11412 | 119,41 | 114,81

Céc gia tri TB c6 chir céi dirng sau giéng nhau la khéc nhau khéng cé y nghia p=0,95

DC: Khéng bon AM
CT1: 100mg VU
CT2: 250mg VU

CT3: 400mg VU
CT4: 250mg +5g Rhizobium VU
CT5: 250mg RT

CT6: 250mg VU’ + 250 mg RT
CT7:400mg VU + 250mg RT
CT8: 400mg RT

Vé sinh truéng dwong kinh ngang ngue Dy 3:
cong thic bon nhidm ché phdam AM in vitro
dat gia tri cao nhat 1a CT7 (bon nhiém 400mg
ché pham AM ¢ vudon wom + bén nhiém
250mg ché pham & rimg trong) véi dudng kinh
trung binh 1a 2,287cm cao hon 34,14% so voi
dbi chimg. Tiép theo 1a 2 cong thuc CT3 va
CT8 voi duong kinh trung binh 1an luot la
2211lcm vuot 29,68% so vai dbi chung va
2,200cm vuot 29,03% so voi dbi chung. Cong
thirc ¢6 gia tri duong kinh gdc trung binh thap
nhit 13 BC (Khong bon nhiém ché pham AM)

v6i gid tri 1a 1,705cm. Két qua tong hop phan
tich thong ké y nghia sai khac thi nghiém cua
cac cong thirc bon nhiém ché pham bang tiéu
chuan Bonferroni, Duncan’s multiple. Phan
tich két qua bang Post hoc multiple range test
cho thdy cong thiac CT7, CT3 va CT8 c¢6 gia
tri 16n nhét va co sai khic c6 ¥ nghia voi cac
cong thire con lai, tuy nhién cac cong thuc nay
khong c6 sai khac c6 y nghia voi nhau. Cong
thirc DC 1a cong thirc ¢ gia tri trung binh thap
nhit va c6 sai khac co ¥ nghia véi cac cong
thirc con lai.
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Vé sinh truong chiéu cao H,,: Cong thuc bon
nhiém ché pham AM in vitro dat gia tri cao
nhat 13 cong thic CT7 véi chidu cao trung
binh dat 3,071m vuot 19,41% so véi dbi
ching, tiép theo 1a CT3 véi gia tri 2,985m
vuot 16,07% so voi ddi chimg. Cong thirc bon
nhiém ché pham AM in vitro c¢b gia tri chiéu
cao trung binh thip nhit 1a DC véi gid tri 1a

2,572m. Két qua phén tich thong ké cho thiy
cong thuc CT7 1a cong thuc cod gid tri trung
binh cao nhat va c6 sai khac khong co ¥ nghia
voi cac cong thue CT3 va CT8 nhung cé sai
khéac ¥ nghia v6i cac cong thie con lai. Cong
thirc DC 1 cong thirc ¢ gia tri trung binh thip
nhit va c6 sai khac ¥ nghia véi hau hét cac
cong thirc con lai.

Hinh 1. Rimng tréng Keo 14 tram thi nghiém bon nhiém AM tai Cam Quy - Ba Vi - Ha Noi
(Thang 10/2013)

Bach dan Uro (E. urophylla)

Sau 1 ndm thi nghiém, chtng t6i tién hanh thu
thap s liéu va phan tich danh gia két qua,
dugc trinh bay trong bang 3.

Vé sinh truéng dwong kinh (D; 3,): Cong thirc
boén nhiém ché pham AM in vitro dat gia tri
cao nhét 1a cong thire CT7 (bén nhiém 400mg
ché phdm AM ¢ vudon wom + bén nhidm
250mg ché pham & rimg trong) véi duong kinh
trung binh dat 4,039cm cao hon 27,31% so voi
dbi chimg. Tiép theo 1a cong thirc CT3 (bén
nhiém 400mg ché phim AM & vudn wom) voi
gia tri 1a 4,139cm vuot dbi chung 22,22%. Hai
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cong thirc CT8 (bon nhidm 400mg ché pham
AM ¢ rimg trong) va cong thirc 6 (bon nhiém
250mg ché pham AM ¢ vuon wom + bén
nhiém 250mg ché pham & ring trong) co gia
tri tuong ung la; 4,103cm va 4,lcm vuot
21,22% so voi d6i chung. Cong thirc bon
nhiém ché pham AM in vitro ¢ gia tri chiéu
cao trung binh thip nhat 1a cong thirc DC
(Khong boén nhidm ché pham AM) véi gia tri
1a 3,385cm. Két qua phan tich thong ké Post
hoc multiple Range Test cho thiy cong thirc
CT7 va cong thuc DC 1a hai cong thue c6 gia
tri cao nhat va thap nhat, ca hai déu co sai khac
cd y nghia véi cong thure con lai.
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Bang 3. Anh hudng cta bén nhidm ché pham AM in vitro dén sinh truong cay Bach dan Uro tai
trong rung thi nghiém tai Cam Quy, Ba Vi - Ha No§i

Céng thirc BC CT1 CT2 CT3 CT5 CT6 cT7 CT8
cm 3,385° 3,724° 4,015° 4,139° 3,839° 4,100° 4,309° 4,103°

Bra % so BC 100 110,0 118,6 122,3 113,4 121,2 127,3 121,2
m 4,173 4,564° 4,691° 4,997° 4,573 4,939° 5,112 4,964°

e e sopC | 100 109,4 112,4 119,8 109,6 119,0 122,5 118,9

Céc gié tri TB ¢6 chi¥ céi dirng sau giéng nhau la khéc nhau khéng cé y nghia p=0,95

DC: Khéng bon AM
CT1: 100mg VU
CT2: 250mg VU

CT6: 250mg VU + 250 mg RT
CT7:400mg VU + 250mg RT
CT8: 400mg RT

CT3: 400mg VU
CT5: 250mg RT

Vé sinh truéng chiéu cao H,,: Cong thirc bon
nhiém ché pham AM in vitro dat gia tri cao
nhit 1a cong thirc CT7 (boén nhiém 400mg ché
pham AM & vuon wom + bén nhiém 250mg
ché pham & rimg tréng) véi chiéu cao trung
binh dat 5,112m vuot 122,51% so véi doi
ching. Tiép theo 1a cong thuc CT3 (bon
nhiém 400mg ché phaim AM & vuon wom) va
cong thirc CT8 (bon nhiém 400mg ché pham
AM & ring trong) véi gia tri lan luot la
4,997m vuot 119,76% so véi ddi chung va
4,694m vuot 118,96% so véi d6i chung.
Cong thirc bon nhiém ché phim AM in vitro
c6 gia tri chiéu cao trung binh thap nhat 1a

cong thirc DC (Khong bén nhiém ché pham
AM) voi gia tri la 4,173m.

3.2. Anh huwéng ciia bon nhiém ché pham
AM in vitro dén sinh truéng rirng trong sin
Xuét

Bach dan Uro (E. urophylla) tai Doan Hung
- Phui Tho

Sau 1 nam thi nghiém, nhom thyc hién tién
hanh do, thu thap s6 ljéu Hy, va D; 3 cac 16 bon
nhiém AM va ddi chung , két qua tong hop
duoc trinh bay bang 4.

Bang 4. Anh hudng ciia bon nhidm ché phdm AM téi sinh truong rimg tréng san xuat Bach dan
Uro tai Poan Hung - Phti Tho (sau 1 nam bon nhiém)

Chi s6 do dém Bén AM Téng sé mau Gia tri TB So v&i déi chirng
BC (0 mg) 300 2,585m 100%
H.n Bach dan
400 mg 300 3,088m 119,46%
BC (0 mg) 300 2,469cm 100%
D43 Bach dan
400 mg 300 3, 187cm 129,08%

Bach dan Uro 0 16 4p dung bon ché pham AM
dat dugc chiéu cao H v, trung binh la 3,088m -
cao hon 19,46% so voi 16 d6i ching khong
bon AM (2,585m); duwong Kinh D 3 trung binh
16 thi nghiém bon AM dat  3,187cm, cao hon
dbi chimg khong bon 29,08% (2,469cm). Pay
la su sai khac y nghia véi = 0,05 (t-test).

So sanh két qua thi nghiém boén nhiém ché
pham AM in vitro v6i két qué thi nghiém bon

nhiém ché pham vi sinh MF1 dbi véi cay bach
dan va thong (Pham Quang Thu et al., 2008)
ciing cho két qua twong dwong. Sau 1 nim bon
nhiém ché pham MF1 lam ting sinh truéng
vé duong kinh D, va chiéu cao vt ngon Hy,
& bach dan tai Bic Giang va Quy Nhon tur
14 - 39% so voi ddi chung va ting sinh truong
vé duong kinh D, va chiéu cao vt ngon Hy,
thong tai Ha Tinh tir 28-42% so voi dbi chimg.
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Pdi chimg

Hinh 2. Hi¢n truong ap dung bon AM in vitro cho Bach dan Uro tai Poan Hung (5/2013)

Keo tai twong (A. mangium) tai Doan Hung -
Phu Tho

Tuong tu nhu d6i voi cdy Bach dan uro , sau 1
nam thi nghiém, nhém thyce hién tién hanh do,
thu thap sb lituH ,, va D3 cac 16 bon nhiém
AM va d6i chung rimg trong san xuat Keo tai
tuong bon ché pham AM tai Cong ty Lam
nghiép Poan Hung , Pha Tho . K&t qua tong
hop duoc trinh bay bang 5.

Két qua cho thiy, sau 1 nim boén nhiém AM
Keo tai tuong dat dugc duongkinh Dy 1a
3,023cm, cao hon so véi d6i ching khong bon
AM 30,08% (2,324cm). Bdi v6i chidu cao Hyy,
Keo tai twong bon nhiém AM cé chiéu cao
trung binh 2,577m, cao hon doi chung 11,75%
(2,306m). Cac gié tri trung binh ctia ca D va H
gitta bon AM va khong bon AM khéc nhau y
nghia vai = 0,05 (t-test).

Bang 5. Anh hudng ciia bon nhiém ché pham AM tdi sinh trwong rimg trong san xuat
Keo tai tuong sau 1 ndm bon nhiém

Chi s6 do dém B6n AM Téng sé mau Gia tri TB So v&i déi chirng
PC (0 mg) 300 2,306 m 100%
Hyn Keo tai tvong
400 mg 300 2,577 m 111,75%
PC (0 mg) 300 2,324 cm 100%
D13 Keo tai twong
400 mg 300 3,023 cm 130,08%

K&t qua phan tich 2 méu doc lap (Independent
samples t -test) cho 2 giatriH , vaD 3, ta
duoc két qua  Mean difference déu nho hon
0,05. Do do su sai khac giwra 2 cong thuc bon
nhiém ché pham AM in vitro va cong thirc doi
chung la sai khac co y nghia.

Keo lai (A. mangium + A. auriculiformis) tai
Dong Ha - Quang Tri

Sau 1 nam thi nghiém , nhém thyc hién tién
hanh do , thu thap s6 lisu H ,, vaD 3 cac 16
bon nhiém AM va d6i ching rimg trong san
xuat Keo lai bon ché phim AM tai Dong Ha,
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Quang Tri, két qua duoc trinh bay trong
bang 6.

Bang 6. Anh hudng ciia bon nhiém ché pham
AM té1 sinh truong rung trong san xuat Keo
lai sau 1 ndm bon nhiém

an DO
Codng thirc
m % so BC cm % so BC
Péichieng | 2,113° 100% 3,557°% 100%
BonAM | 5 384" | 112,80% | 4,136° | 116,29%
rieng trong

Céc gia tri TB c6 chi¥ céi dirng sau giéng nhau la khéc
nhau khéng c6 y nghia p=0,95
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Két qua cho thay , rimg trong Keo lai ap dung
bon ché phém AM dat gia tri duoc chiéu cao
trung binh 2,384m, cao hon so v6i ddi chimg
khong bon 12,8% (2,113m). Pdi v6i duong
kinh, rimg trong Keo lai 4p dung bon AM dat
dugc duong kinh Dy trung binh 1a 4,136cm,
cao hon so v&i di ching khong bén 16,29%
(3,557m); Tuy nhién cac sai khac lai khong co
y nghia (t-test, =0,05).

3.3. Anh huwéng ciia bén nhiém ché phim
AM dén méi trwong dit rirng trong tai
Poan Hung - Phi Tho

Sau 1 nam tién hanh thi nghiém bon nhiém ché
pham AM in vitro cho ciy Bach dan Uro va
Keo tai twong, nhom thyc hién thi nghiém tién
hanh 14y mau dat & ving ré xung quanh goc
cdy dung cho viéc phan tich cac chi s6 1y hoa
tinh ciing nhu vi sinh vt dat . Mau duoc lay o
cac cay thi nghiém ddc trung trong 16 thi

nghiém dai dién cho 3 dia diém chan , suon,
dinh. Sau do cac mau dat duoc tron déu voi
nhau dé dua di phén tich tai pho ng Thi nghiém
dat va méi truong - Vién Nghién curu Sinh thai
va Moi trudong rung.

Cic yéu té Iy héa tinh ciia dit

Cu thé, d6i voi hién truong thi nghiém bon
nhiém ché phdm AM  in vitro cho ciy Bach
dan Uro cac chi tiéu pH (H,0), P2Osq; va KOy
déu co thay dbi theo hudng tich cuc (4,35 so
voi 4,06; 10,06 sovoi 8,84; 0,354 so voi
0,317) . Trong khi cac chi tiéu mun , Nis, P2Osts
dang co cac chi s6 thap hon so voi d6i chung
(1,55 so voi 2,20; 0,091 so voi 0,141 va 0,121
so voi 0,193). Chi s6 C /N cua d6i chung va
sau khi bon nhiém ché pham AM gan nhu
tuong duong nhau va phu hop voi chi s6 cua
dat trong rung tai Viét Nam (7-23).

Bang 7. Bang phén tich cac yéu té 1y héa tinh cua dat sau khi thi nghiém bon
nhiém ché pham AM in vitro

A : in A pH Mun Nts P20s5 s K20 s P20s gt
Cay chu Mau dat (H20) (%) (%) C/N (%) (%) (mg.kg™)
Bach dan |Bon nhiém AM 4,35 1,55 0,091 9,82 0,121 0,354 10,06

Uro Déi chirng 4,06 2,20 0,141 9,01 0,193 0,317 8,84
Keotai |BOn nhiém AM 4,14 2,05 0,101 11,82 | 0,115 1,001 7,83
twong | péi ching 4,20 1,41 0,101 8,11 0,087 0,462 6,00

D6i v6i hién trudng rimg trong Keo tai tuong
chi tiéu pH (H,0) c6 chi sé thap hon so véi
d6i chung (4,14 so voi 4,20). Trong khi cac
chi tiéu min, P,0s s , K20 (s va P20s g déu cd
thay doi theo huong co loi cho cdy trong

(2,05 sovoi 1,41; 0,115 sovoi 0,087; 1,001
so voi 0,462 va 7,83 so voi 6,00). Chi sd N
khong co su thay d6i  giwra khong bon nhiém
va sau khi bon nhiém ché pham AM  in vitro.
Twong tu nhu voi hién truong trong cdy Bach
dan Uro thi chi s6 C /N cua hién truong trong

cay Keo tai twong co gia tri twong duong

nhau va phu hop voi chi s6 cu a dat trong rung
tai Viét Nam (7-23).

Ciic yéu t6 vi sinh vt dit

Céc mau dat dugc phan tich tai phong thi
nghiém thuéc B6 moén Vi sinh - Vién Nghién
ctru Sinh thai va Méi truong rung . Két qua
phan tich cac chi tiéu vi sinh va t dat duoc tong
hop trong bang 8 & dudi day:
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Bang 8. Két qua phan tich vi sinh vat dat

Cav chil Mau dat Visinh vatténg | Vuotsovoi | Baot AM | vuot so voi
y so6 (CFU/qg) doi chuwng (bao tur) doi chwng
Dbi chirng 1,95 x 10° 100 % 151 100%
Bach dan Uro - 5
Bon nhiem AM 3,1x10 158,97% 378 250,33%
Déi chirng 1,8 x 10° 100% 232 100%
Keo tai twong - 5
Bon nhiem AM 2,6 x 10 144,44% 492 212,07%

Tai hién truong rimg trong Bach dan Uro sau 1
nam bon nhiém ché ph?lm AM | Vi sinh vat
tong so trong miu dat da tang 1én so v6i ddi
chuing, nhung khong dang ké , dat duoc su 6n
dinh moi truong dét (3,1 x 10° CFU/g).

Tuy nhién, s luong bao tr AM trong dat ting
manh, rd rét, dat 378 bao tir/100 gam dat, cao
hon 150% so voi hién truong d6i chung (232
bao ti/100g dat).

Tuong tu, véi hién truong rimg trong Keo tai
tuong sau 1 ndm bon ché phém , Vi sinh vat
tong so trong dit co ting , nhung khong dang
ké, dat su On dinh ; trong khi do6 $O luong bao
tu AM trong dat ting manh dat 492 bao t/100
gam dat, cao hon d6i ching 112%. Pay 1a dau
hiéu rat tich cuc vé moi trudng va sinh trudng
rung trong, né khang dinh 1a AM trong ché
pham da co thé thich nghi, ton tai va phat trién
trong moi truong d4t ban dia.

IV. KET LUAN

- Ap dung bon ché pham AM in vitro dang bot
v6i lidu lugng 250mg/cdy tai vuon wom +
400mg/cay khi trong rimg cho rimg trong thi

TAI LIEU THAM KHAO

nghi¢m Keo tai tuwong, Keo 14 tram va Bach
dan Uro tai Ba Vi (Ha No¢i) c6 tac dung lam
tang sinh truédng duong kinh (D,/DBH) cao
nhit 27 - 34% (so voi Poi ching khong bon)
sau 1 nim bon nhiém,

- Ap dung bén thir nghiém ché pham AM in
vitro dang bot voi lidu lugng 400mg/cay khi
trong cho rimg tréng san xuat Keo tai tuong va
Bach dan Uro tai Poan Hung c6 tac dung lam
tang sinh truéng D;o/DBH 29 - 31% so voi doi
chung khoéng bon (sau 1 ndm boén), trong khi
cho rimg trong san xuat Keo lai tai Pong Ha
(Quang Tri) thi chi tdc dung tang sinh trudng
D;o/DBH 17 - 20% (sau 1 ndm bon).

- Ap dung bon ché pham AM
bot buoc dduda  c6 nhiing tac dong theo
huong co loi cho madi trudng dét vé cac chi so
1y tinh hoa tinh va vi sinh vat d&t . Sau mot
niam bén nhiém ché pham AM , mdi trudng
dat c6 xu hudng cai thién vé s lugng vi sinh
vat dat téng s6 , dac biét s6 luong baot & AM
trong dat tai hién truong Poan Hung ting
manh dat 492 bao tir/100 gam dét, cao hon
d6i chimg 112%.
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