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Chuong 1
MG PAU

1.1 bit van dé

Trong nhitng nim gin day, nén ndong nghiép Viét Nam c6 nhitng budc ti€n
vuigt bic, ngoai viéc ddp ng nhu ciu luong thuc - thyc phim trong nudc, san
lugng nhiéu loai ndng sdn xui't khdu ctia Viét Nam dugc x€p vao hang diu thé
gigi. Tuy nhién, chat lugng va hiéu qua clia viéc sdn xudt ndng san hang hda &
nu6c ta con nhiéu han ché so vdi cdc nude trong khu vuc. PE khic phuc vin dé
ndy, ching ta can quan tAm dén viéc xdy dung nén ndng nghiép theo huéng sinh
thdi bén vitng, ting nhanh s6 lugng va ning cao chit lugng ndong sdn hang hoa.
Theo d6, cong tdc gidng ciy trong va bio vé thyc vt dong vai trd rit quan trong.

Cong tdc phong trif siu bénh hai cdy trong hién nay dugc 4p dung bing
nhiéu bién phdp. Trong dé, bién phap héa hoc vin dudc xem la hitu hiéu nhat.
Mot vai hod chat trir sAu c6 tinh chon loc cao, it ddc hai cho mdi trudng da dugc
st dung, nhung nhitng héa chit nay thudng qui dit chi dé sit dung cho pham vi
nong trai nhd. Tuy vay bién phdp phong trir siu bénh hai biing thudc héa hoc 6 at
nhu hién nay da thé hién rd nhitng mit trdi ctia né6 nhu 1am cho con triing trd nén
khdng thudc, dic biét 1a gdy 6 nhiém mdi trudng mot cdch nghiém trong.

Trugc tinh hinh d6, bién phdp phong trir siu bénh hai bing sinh hoc da
dudc nhiéu nha khoa hoc quan tAm va nghién cttu. Nhi€u tdc nhin ky sinh, ddng
chii § 12 mot s loai ndm, chiing c6 thé d6i khdang trén mdt s6 bénh hai gay ra tén
that cho ciy trong. Pong thdi, khong nhitng ngin chin dugc mot s6 bénh hai trén
cdanh dong, nhitng ch€ ph&m nim khdng khong dnh hudng d€n nhitng lodi thién
dich bdn xi trong ty nhién nhu dong vat dn thit, ky sinh va con trung cé ich. Sy
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bdo tdn cdc loai thién dich ty nhién nay 1a chia khod vitng chic d€ phong trir sdu
bénh hai trén cdy trong mdt cdch an toan va hiéu qui. Cdc k&t qua da dat dugc
cla viéc phong trit nAm giy bénh bing phuong phdp sinh hoc cho thay tinh hiéu
qud 16n clia n6, ndm giy bénh khong khdng thudc, khong gy 6 nhiém moi
trudng.

Hién nay, phong trir dich hai cdy trodng biing bién phdp sinh hoc dudc ddy
manh nghién citu & nhiéu nudc, dugc coi nhu 1a mot linh vuc quan trong. Phong
trir bang sinh hoc ddi v6i bénh hai cht y€u 1a khai thdc va st dung kha ning doi
khdng clia mdt s6 loai ndm ddi véi cdc loai nAm gy hai cdy trong. Nhi€u cong
trinh nghién cttu v& ndm Trichodema va sin xudt ché phaAm d€ han ché nhitng
ndm giy hai cho cdy trong nhu nAm Rhizoctonia, Sclerotium, Fusarium, Pythium,
Verticillium va Botrytis giy bénh trén Ida, ngd, va mot sd cay trong khdc da thu
dudc nhitng k€t quad rat kha quan. Tuy nhién, nAm d6i khdng 1 mot tdc nhan sinh
hoc, n6 ¢ nhitng di€u kién sdéng nhi't dinh va chi phdt huy dugc hiéu qud phong
trit bénh & nhitng diéu kién nhd't dinh. Trong khi d6, thudng do khd ning thich
nghi vdi mdi trudng sdng, cdc tic nhan gy bénh phat trién manh mé, s& luong c4
thé ting nhanh, kha ning chéng chiu tot, 141 1uSt cdc tdc nhan ddi khang lam cho
tinh d6i khang mat can bing va k&t qud 1a bénh boc phdt trén ciy trong. PE khic
phuc diéu nay, viéc chon loc, nhan nhanh s§ lugng, ting cudng stic song cho tdc
nhin doi khdng va dua lai trong moi trudng tu nhién 13 hét sitc can thiét.

Xud't phét tir nhitng vin dé trén, ching toi du ki€n thuc hién dé tai:

“Chon loc va nhin sinh kh&i ndm Trichodema d6i khdng v6i nAim giy hai
ciy trong”

1.2 Muc tiéu va muc dich ctia dé tai

1.2.1. Muc tiéu
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- Chon loc va nhan sinh khdi nAm Trichodema d6i khiang cao véi mot sd
loai nAm giy bénh cay trong.

1.2.2. Muc dich

- St dung cdc dong ndm ddi khdng thudc gidng Trichodema sau khi chon
loc dude nhu bién phdp sinh hoc dé phong trir mdt vai tic nhan giy hai trén cdy
trong nong nghiép.

1.3 Noi dung va déi tugng nghién citu

1.3.1 Noi dung

- Thu thap va phan 1ap cdc dong ndm Trichodema.

- Pdnh gid tinh d6i khdang clia cdc dong ndm Trichodema v6i mot s6 nAm
giy hai cdy trong trong dat trén mdi trudng chon loc.

- Xay dung phuong phap nhin sinh khdi Trichodema.

- Pdnh gid kh3 ning phong tritr bénh ctia nAm Trichodema dudc lua chon
trén mot so loai cay trong trong nha 1u6i va ngoai dong rudng.

1.3.2 B6i tugng

- C4c dong nAm ddi khang thudc nhém Trichodema.

- Ciy trOng: HO ti€u va sau riéng.
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Chuong 2
TONG QUAN

2.1 Tiém niing s dung Trichodema trong phong trit sinh hoc

2.1.1 Vai tro cta quan thé nam Trichodema trong dat

Trichodema c6 kha ning tii tao lai quan thé, ddy 1a mot hién tugng phong
trir sinh hoc van con 1a ciu héi. Theo Bliss (1959), cdng bd Trichodema c6 kha
niang thi€t 14p quan thé va tdi hoat dong rdt nhanh trén dat di dugc xi 1y khi
tring xdng hdi bing carbon disulfide d€ diét nAm Armillaria mellea trén ciy cam,
quit, nhung khdng cong bd bing chitng quan thé ndm Trichodema phong chdng
bénh. Ohr va cong tic vién (1973), cung cip bing chitng thuyé&t phuc nhi't quian
thé Trichodema trong da't c6 kha ning phong trit nAm Armillaria mellea trén dat
da dugc xr Iy x0ng hoi bing methyl bromide. Trichodema khang methyl bromide
hon A. mellea, vi A. mellea sdn xuat ra it chdt khdng (Ohr va cOng tdc vién, 1975).

Thém vao nhitng bing chitng vé vai trd quin thé Trichodema trong dat
trong vin d& phong trir sinh hoc 13 thém sulfur vao dit dé duy tri do pH dudi 3,9
nhim phong trir bénh théi ré& va thdi ngon dita § Uc. Céch phong trir ndy di 1am
gidm tdi bao tf cla ndm Phytophthora va lam ting tinh wa acid cda
T.viride.(Cook va Baker, 1983). Kha ning hoat dong phong trir sinh hoc cia
Trichodema & céc thé tiém sinh va sgi nAm dugc cong bo khong chi trong phong
thi nghiém (Ayers, 1981 ; Cook va Baker, 1982) ma con trong dat (Hubbard va
cong tdc vién, 1983). Trichodema c6 kha ning khuy&ch tdn chi't doc clia cdc nAim
trong phong thi nghiém k€& cad cdc cha't hitu co trong dat cling nhu khd niing kéo
dai phong trir sinh hoc cta Trichodema.

Ngoai ra, khd ning thd hai ciia ndm Trichodema 1a khdng ndm. T.hamatum
c6 rat nhiu trong dit hitu co tai vudn uom & Colombia c¢é kha ning ngin chin
nadm R.solani (Chet va Baker, 1980 ; 1981) va T.hazianum c6 nhiéu khi phin lap
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tir da't tai Mexico c6 kh3 ning ngin chin nhiéu loai nAm di't (Lumsden, 1977).
Dudi nhiét do va tia phong xa gamma khong thé diét dugc nAim R. solani, ngudc
lai trén modi trudng T. hazianum diét dugc nadm nay (Nelson va cOng tdc vién,
1983), ddy la vai tro chinh cta Trichodema trong viéc phong trir sinh hoc.

Kh3 ning ngin cdn clia dit d&€n nhitng loai nAm bénh cdy trong dit, dic
biét 12 R.solani, Pythium spp., c6 lién quan dén nidm Trichodema, di dugc cong
bd rong rai va 1a van dé dugc nghién citu trong nhiéu nim nay. Céc tai liéu
Baker (1974 ; 1980) ctia Barnett va cdng tac vién (1974), ciia Cook va Baker
(1983) déu cong bd khd niing ndy cla Trichodema.

2.1.2 Kha ning lam ting hodc giam tinh khang ciua Trichodema trong
dat

Pay 1a van dé hap din dugc nhiu chuyén gia nghién cttu trong nhitng nim
gin day. Phong trir sinh hoc biing cdch thém mot s& lugng 16n bao ti T.hazianum
cing moi trudng nudi trong vao diat dugc Well va cdng tic vién (1962) thi
nghiém. Cdc nha nghién ctu nay lin dau cong bd st dung mdt sd luong 16n
Trichodema nudi trong trén modi trudng rin ra th ngoai dong kiém sodt nim
Sclerotium rolfsii trén ca chua. Barckman va Rodriguez Kabana (1975) nudi trong
T.hazianum bing phuong phdp thuong mai héa, 1a cdc hat nhd khong hoa tan
dugc gdn v6i mat dudng va rdi cdc hat ndy bing tay doc theo cdc hang diu
phong véi lugng 112 — 140kg/ha sau 70- 100 ngay trong. V§i luong 140 kg/ha
T.hazianum c6 tdc dung phong chong S.rolfsii va ting ning suit 1én trong khodng
3ndm.

Trong cédc giong Trichodema c6 T.harzianum nudi trong trén moi trudng
rin c6 tic dung chéng dudc cdc bénh thdi tring trén hanh (Sclerotium cepivorum)
G Ai Cap (Abd-El va cong tac vién, 1982) va d My (Papavizas va Lewis, 1982) ;

bénh trén dua leo va bénh trén cdy bong do Verticillium dahliae & Lién X6
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(Fedrorinchik va cdng tdc vién, 1975) ; bénh chét rap ciy con do Rhizoctonia va
bénh tan rui (S.rolfsii) trén nhiéu ciy trong & Israel (Chet va cong tdc vién, 1982;
Elad va cong tdc vién, 1982) va bénh thoi trdi trén dua leo (Kommedahi va
Windels, 1981). Hiéu qud PTSH clia nAm nudi trong trén mdi trudng rin phu
thudc vao nhiét do, loai moi trudng nudi trong va thdi diém cdy nim vao dit
(Elad va cong tic vién, 1980), ti 1& cdy Trichodema vio gid thé (Elad va cong tac
vién, 1980 ; Hadar va cong tdc vién, 1979) va mat do cia nAim giy bénh trong
dat.

Nhitng vdn dé phtc tap khdc lién quan dén khd ning chong bénh cla
Trichodema ciing dudc nghién cttu. Kelley (1976), cong bo T.harzianum dugc
cdy vao dit sét v6i muc dich phong trir bénh chét rap cdy con trén dua. Ong ta
nhan thdy ring kha ning khdng bénh clia nAm nay phu thudc vao du lugng dinh
dudng trong dit, dic biét trong dat &m bénh chét rap phat trién ri't cao. Khi cdy
T.harzianum dang vién hitu cd vio moi trudng nhi€u dinh dudng, 1am ting quan
thé Pythium, hdu qua 13 phat trién bénh trong vudn dua leo (Moody va Gindrat,
1977). Bénh chét rap xdy ra khi thém Trichodema dang vién vao lic trude khi
gieo hat dua leo.

2.1.3 Kha niing 1am ting bao t¥ nam Trichodema trong dat

Vi cdc bao tif phan sinh tran, phudng phdp x& 1y bing khir tring xong hoi
hay hoi nudc trén di't c6 1am ting s6 lugng bao ti trong dit. Thi nghiém phong
trit bénh Fusarium trén ciy hoa cic da dudc ghi nhan gin ddy khi thém vao dat
dung dich loai T. viride khing thuSc Benomyl. S& dung ndng d6 10* bao ti/cm’
dong nAm nay tron vao di't sau khi da dugc khir tring bing hdi nuée (82°C trong
2 gi®y), sd bao tif clia dong ndm nay ting rit nhanh, nAm giy bénh c4dy khong xim

nhap lai vao dat.
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Céc nghién citu gan diy (Beagle, 1984 ; Papavizas va Lewis, 1983) chira
ring san phdm ctia phuong phdp 1én men nhu 13 dang bot, bun than hoic dang
vién va cdy vao dat khdong chi ting nhanh s& lugng kich tinh ma con ngin cdn
bénh hiéu qui hon 13 ding bao t& trdn. Dang vién sin phim l&én men cda
T.hamatum, T.harzianum, T.viride, va T. virens c6 kha ning lam gidm kha ning
song sét va sinh trudng cla R.solani trong dit va bénh thoi trdi trén ca chua
(Papavizas va Lewis, 1984). Cdch st dung phuong phdp lén men chic chin c6
dnh hudng dé€n thoi gian s6ng cua bao tf, khd ning song s6t va nhan sinh khoi
trong di't va tiém ning PTSH. D1 vy phudng phdp 1én men sé& dugc sit dung va
cdi ti€n nhiéu trong tuong lai cho viéc st dung nAm khdng PTSH.

2.1.4 Vai tro ctia nam Trichodema trong viéc xut 1y hat giong

Kommedahl va Windels (Kommedahi, 1981) c¢6 nhi€u ghi nhin vé kha
ning khdng bénh phong trlr sinh hoc trén cdy bi bénh. Mic du c6 nhiéu loai nAm
Trichodema c6 kh3 ning diing vio PTSH nhung chua ¢6 mot sin phim thuong
mai ndo dudc ding ky tai My (Papavizas va Lewis, 1981). C6 nhiéu 1y do, mot
trong nhitng 1y do nay I1a can mdt s6 lugng 16n nguyén liéu PTSH trén mot dién
tich dat thi nghiém 16n (Hadar va cdng tidc vién, 1984: Harman va cOng tic vién,
1980). S dung Trichodema vao viéc xt 1y hat gidng c6 lién quan d€n kha ning
xaAm nhdp clia Trichodema vao trong dit, phuong phdp nay doi hdi mot sd lugng
bio tir 16n d€ 4p dung. Tuy nhién, diy 12 mot phuong phdp rat cé y nghia trong
viéc phong trir nAm giy bénh & giai doan hat dén giai doan cdy con. Khd ning
PTSH cta ndm T. hamatum vSi bénh chét rap cidy con do ndm R.solani va
Pythium spp. c6 hiéu qué trén hat giong ddu Hoa Lan va ca cdi dudng (Harman
va cong tdc vién, 1980). Dong ndm T.harzianum x 1y qua tia tif ngoai (Papavizas
va Lewis 1982) va T. viride c6 hiéu qua trong PTSH (Papavizas va Lewis, 1981).

Hat d4u nanh dugc xt& ly T. pseudokoningii va hat gidng bip dugc xi ly
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T.hazianum c6 hiéu qua 1am ngin chin ngudn bénh v 1am ting ning sui't trong
viéc phong trir nAm Rhizoctonia trén cdnh dong nhiém ndm nay va c6 hiéu qui
khi dung ndm 7. harzianum x4 1§ hat bong phong trit nAim R.solani tai Israel.

Hiéu qud thanh cdng trong viéc dung Trichodema xit Iy hat giong bi dnh
hudng tir nhiéu y&u t& phan lap (Papavizas va Lewis, 1981): tudi clia hat giong
gieo trong (Kommedahi vd Windels, 1981), nhiét do cta da't va tdi hoat dong ctia
dat (Harman va cong tdc vién, 1981), loai dit va vi sinh vat hién dién trong dat
(Hadar va cdng tidc vién, 1984), dinh dudng trong qud trinh cdy nAim (Harman va
cong tdc vién, 1981), mat do naAm khi ca'y vao di't (Nelson, 1975), tiém niing bénh
gay hai cay trong dit, va tudi clia cAy trong (Kommedahi va Windels, 1981).

Trichodema c6 hiéu qud nhat trong viéc phong trir bénh chét rap ciy con,
kha niing tao sinh khdi trong dit va hé ré ngin cidn bénh giy hai cdy bing cich
canh tranh, ky sinh trén nim hoic khdang sinh hoc. Ngoai ra ching con giy 4dnh
hudng manh dén vi khuan (Hadar va cong tidc vién, 1984) va cdc loai nAm khéc
trong dat.

2.2 Pic diém ctia nadm Trichodema

2.2.1 Hinh thai, sy sinh truéng va sy hinh thanh bao ti cta Trichodema

- Pic di€m hinh thai: Trichodema 13 mot lodi nAm dat, phat trién tot trén
cdc loai dit giau dinh dudng hoic trén tan du thuc vat. Dic di€m hinh thdi cta
nim nay 12 canh bao tif khong mau, soi nAm khdng mau, cé vach ngin, cé khi
ning phin nhdnh nhiéu va cho lugng bao t rat I6n. Bio t& thudng c6 mau xanh,
don bao hinh tritng, tron, elip hodc hinh oval tuy theo tirng loai. Bao t& dinh §
dinh cta canh.

- Sy sinh trudng cla Trichodema: 13 mdt loai nAm hoai sinh trong dat nén
Trichodema c6 kh3 ning st dung ngudn hdn hop carbon va nitrogen. Ngudn

cacbon va nidng lugng Trichodema st dung dudgc la Monosaceharides va
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Disaccharides, cting véi hdn hop Polysaccgarides, puriness, pyrinidines, acide
amin, tanmins va caechins c6 dong; Aldehydes va acide hitu co. Pédc bi€t la acide
béo (E.B.Nelson, G.E. Harman), methanol methylamine, formate va NH; la
ngudn dam bdt budc phdi cé trong mdi trudng nudi trdng Trichodema. Nhitng
ngudn nitrogen nao ciing hd tr¢ cho moi trudng cé nhi€u dinh dudng. Mudi, cic
ngudn sulfur va cdc hdn hgp nhu vitamin ciing c6 dnh hudng 16n d&€n khd ning
sinh trudng cta Trichodema. Nhung mudi sodium chloride s& lam gidm sy sinh
trudng va phdt trién clia mot sd loai Trichodema. Do d6 trong mdi trudng nudi
trong khong dugc c6 mit cia mudi ndy. Nong d6 CO, trong mdi trudng nudi
trong ciing 4nh hudng dén sy sinh trudng ctia nAm doi khang trong dat. Tuy nhién
dnh hudng cia CO, dén khd ning sinh trudng va sdn xuit clia Trichodema phu
thudc vao ndng dd pH clla moi trudng dat. CO, ndong do 10% khdng dnh hudng
dén t6c dd sinh trudng clia Trichodema. Toc dd0 moc nhanh ctia Trichodema &
néng do6 CO, cao trong mdi trudng ki€m, c6 thé gidi thich tai sao Trichodema
thudng song trong moi trudng da't phén, 4m uét, it hién dién trén di't kiém. Vi thé
CO, c6 dnh hudng dén sinh trudng clia Trichodema tai dd pH c6 gid tri cao.

- Su hinh thanh bao t& trén mdi trudng: Phan 16n cdc loai Trichodema c6
cdm quang, d& ndy mam & nhiéu diéu kién moi trudng ty nhién va nhin tao dugi
diéu kién toi sdng 14n 10n, hay bao t& c6 thé xuat hién trong diéu kién sing. Moi
truong agar trong khodng 20-30 gidy dnh sdng 85 Lux lam ting hi€u qua ndy
mam. Thé bao ti¥ phialoconidio cAm Gng v4i 4nh sing nhat s& xuat hién nhiéu
dudi 4nh sang ban ngay chi trong khodng 3 phiit hodc gan tia cuc tim (budc séng
366nm) trong khodng 10 — 30 gidy. Cdc tdc gid di cong bd Trichodema khong
hinh thanh bao t& § buéc song dudi 254nm hodc trén 1.100nm va hinh thanh bao
tf nhiéu nha't & budc séng 380nm dén 440nm. Cédc bao tif cdm quang han ché
phdt trién dudi dnh hudng clia cdc héa chat. Cac hdn hgp nhu azaguanine, 5-
fluorouracil, actiomycin D, Cycloheximide, phenethyl alcohol va ethidium
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bromide ngin cdn sy hinh thanh cdc hiu md bao i, day 12 1 ciu tric dic biét
cla co thé rat quan trong trong hinh thdi hoc, 1am ting tiém ning trong phong trir
sinh hoc. T. hamatum, T.hazianum, T.viride va T. virens § trong cd mdi trudng
18ng va rin c6 acide thich hgp cho bao tir ndy mam hon 12 moi trudng trung tinh.

2.2.2 Sinh thai hoc cua Trichodema

Sinh thdi hoc cho bi€t sy phan bd clia Trichodema trong diéu kién co hoc
cla bao tf nadm Trichodema trong dat.

- Pat khdng nAm: DAt tv nhién c6 khd nidng khdng nAm va kha ning nay sé&
mat dan. Piéu ndy c6 lién quan dén sy xudt hién va mit dd phan bd cd hoc cia
Trichodema. Bao t phian sinh cla Trichodema c6 khd ning khing nim cao va
lién quan d&n hién tugng gidm kha ning khdng nim trong di't. Pd nhay clia dit
khdng nim dudc cdng bd trén dat trung tinh, dA't kiém chua va dit acide. Cdc bao
tf phan sinh khdng nAm nhiéu hon hiu md bao tk, s¢i nAm it khing nAm hon bao
tir phan sinh.

- Thi€t 1ap quan thé va hién tugng ndy mam trong da't: Vi sinh vt trong da't
khong va hoat dong phu thudc vao nhiéu loai chdt nén trong dit, cé nhiéu
phuong phdp xdc dinh khdc nhau. Trong nhi€u trudng hgp cho thidy van dé nay
khong thich hgp v6i Trichodema va ting 1&én nhiéu trong nhicu loai di't khdc
nhau. Khi c4dy sgi nAm non (chua cé bao tif) vao di't déu lién quan mat thi€t vgi
tinh trang thanh phin mdi trudng da't. Bao t& sinh s6i ndy nd (mat do 10°) va thiét
1ap quan thé cin bing trong da't (mAt dd duy tri cAn bing trong di't tir 9 — 36 tuan
sau khi cdy ndm vao dit). Piéu nay phu thudc vao tudi ndm va nhu vay cé lién
quan dén thanh phin thifc dn, va viéc hinh thanh quan thé sgi ndAm Trichodema tit
thanh phian nudi trong khdng lién quan dén loai dit. Vién Alginate chita bao ti
phan sinh dudc sdn xui't bing phuong phdp 1én men tao quin thé bao i it hon so

véi phuong phdp nhin sinh khdi bing di't (chd y&u 1a hAu mo bao t&). Thém vao
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d6, viéc 1én men di't dugc thém vao dat chid't Pyrax kho gidp lam ting quan thé
tir 5.10° 1&n 6-7.10° bao tir / gram dat.

- Thiét 14p quan th€ tai viing r& cay: Trichodema di dugc phan lap tir ré
cdy va c6 khd ning dung vao viéc phong trir sinh hoc tai ving ré ciy bi bénh.
Hiéu qui cta Trichodema khong chi xi 1y hat ma con ti€p tuc thiét 1dp quin thé
dusi viing r& cdy sau khi x@ 1y hat. Trichodema xi 1y hat phdt trién nhanh xung
quanh hé ré tao cdc bao t ngin cdn bénh xAm nhiém cay trong. Néu Trichodema
dudc cdy vao dat véi tdc dung chdng bénh cho ciy bit budc phdi cdy doc theo bé
mit ré nhung cdch xa 14 mam. Trichodema c6 khd ning diét trir bénh thdi ré, hat
va bénh chét ciy con. Nhitng nghién cttu gan day cho thdy T.hazzianum khong
thi€t 14p quan thé xung quanh hé ré& ciy ho ddu va cdy ddu Hoa Lan con. Quan
sdt bao tif trén ving ré cAy gdm ré, vd, hat bi thdi va 14 mam, s6 luong bao i
trén mdi gram dit xung quanh hé ré ludn ludn it. W.L.Chao, G.E. Harma va

E.B.Nelson trén s0 liéu khong cong bd, cho ring bao t clia Trichodema it thiét

A ~

lap quan thé hay it di chuyén vio ving ré cidy. Véi
T. hazzianum vai bao ti dudc tim thdy cdch xung quanh hé ré ciy 10cm, trén ciy
dugc x 1y hat. Ngudc lai, sd lugng bao ti tim thdy nhiéu trén 1a mdm diu Hoa
Lan bi thdi va vd hat giong k€ cd miu bénh xung quanh ré.

C6 nhi€u gidi thich vé viéc s6 lugng bao t& Trichodema ting hoidc gidm
trong dat va Trichodema khong c6 kha ning thi€t 1ap quan thé § viing ré ciy, do
c6 nhiéu 1y do bao gom: thi€u dinh dudng, hién dién chi't ddc trong ré ciy hay
hién dién cda chit khdng hoic sy hién dién clia vi sinh vat ddi lap véi
Trichodema (W.L. Chao, G.E. Hazman, E.B. Nelson trén sd liéu khong cong bd)
tai ving ré hay mdc do ré clia ciy. Vi du: Pseudomonas d6i 1dp v6i tdc nhan
phong trir sinh hoc nhung khi cé hién dién clia chi't sit trong viing ré clia ciy hay
Pseudomonas san xudt chdt doc chuyén ddi gdy 4nh hudng dén bio ti cda
Trichodema.

11
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2.2.3 Kha niing doi khang ciia nadm Trichodema

N4Am ddi khdng 13 nhitng thanh vién phd bi€n clia hé vi sinh vat dat
(Pomsch va cong tic vién 1920). Ching thudng ti€t ra cdc men, khdng sinh giy
ddc cho nAm giy bénh hoic nim khdng canh tranh diéu kién song v6i nAm giy
bénh. Su phin biét clia chiing phu thudc vao viung dia 1y, loai dat, diéu kién khi
hiu, va thdm thyc vat & tirng khu vuc. Nam ddi khdang cé thé kim him sy sinh
trudng, phat trién clia nAm gy bénh, gitip cay hdi phuc, sinh trudng va phat trién,
mot sd loai ndm dodi khdng da dugc tim thdy: Penicillium axalicum. P. frequetans.
P. Vermiculata, P. nigricans, P. chregsogetum 1a doi khang clia nAm pythiumspp,
phizoctotia solani, Sclerotium Cepivorum, Verticillium alboatrum (Martin va cong
tdc vién 1995). NAm Aspergillus niger d6i khdng v6i ndm Fusaium sokeni,
Rhizoctonia solani, Aeteraria alternata. NAm Aureobasidium, pollulans va
Kikuchii 1a ddi khdang ctia nAm Diaporthe phaseolorum var. sojage (Egurazdova
et at, 1979).

D6i véi ndm Trichodema, ciing 12 mot trong nhitng loai ndm c6 kha ning
trc ch€ mot s6 nAim gay bénh khdc nhu: Sclerotium rolfsii, phytopthora, Fusarium
Pythium, Rhizoctonia gy bénh trén nhiéu loai cdy trong: CAy ho dau, cdy in trdi,
hoa th3o, ciy cdng nghiép va ciy hoa kiéng.

2.2.4 Co ch& doi khang ctia nam Trichodema

Su d6i khdang ctia nAim Trichodema thong qua nhiéu co ché€. Vao nim 1932
Weinding da mo ta hién tuong nAm Trichodema ky sinh nAm giy bénh va dit tén
cho hién tugng do 12 Giao thoa sdi nAm” (Cnyder, 1976). Hién tugng giao thoa
gdm ba giai doan nhu sau: (1) SJi nAm Trichodema viy quanh sgi nAm giy bénh
.(2) Sau sy vay quanh, s¢i ndm Trichodema thit chit 14y cdc sgi nAm gay bénh
cay. (3) Cudi cung 12 sdi nAm Trichodema dAm xuyén lam thing I6p t€ bao cla

nim giy bénh, din dén su gy bénh 1am cho chit nguyén sinh trong nim giy
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bénh bi phan hiy va din d€n nim bénh chét. Sau nay quan sit dugi kinh hién vi,
hién tugng ky sinh ctia ndm Trichodema dudc md td nhu sau: Tai nhitng di€ém
ndm Trichodema ti€p xdc véi nAm gdy bénh di 1am cho ndm giy bénh teo lai va
ché&t (Dubey, 1995; Rousscu va cong tdc vién, 1996). Ngugc lai & nhitng diém
khong ¢6 sy ti€p xic clia nAm Trichodema véi nAm giy bénh van chét thi cdc nha
nghién citu cho 12 tic dong clia chit khdng sinh tif nAm Trichodema sinh ra gay
ddc cho ndm gay bénh (Agrowcal va cdng tac vién, 1979; Michrina va cOng tdc
vién 1996).

2.2.5 Céc san phiam trao ddi ctia nam Trichodema

Weidling 1a tic gid ddu tién cong bd sin phdm dudc trao d6i cia
Trichodema. Weidling va Emerson dd phan 1ap dudc chat k&t tinh tir chat trao doi
hitu co rat doc khi pha lodng nhi€u Iin khi dung. Trichodema chdng R.solani.
Chat nay tén thong thudng: Gliotoxin chdt ddc tht 2 do Brian va Mc Growan
cong bo 1a viridin sdn xud't t T. viride. Webster v Lomas ghi nhin 12 hai chat
khdng sinh nay déu hién dién trén mdi trudng dugc loc tir 7. viride sau d6
Weidling c¢6 14p ra sdn phdm gliotoxin, Brian va Mc Growan cb lap viridin.
Dennis vd Webstre ghi nhian Trichodema spp. c6 sin phim khdng, khdc véi
gliotoxin va viridin, sin phim dé 1a chit khdng sinh, c6 thé hoa tan dugc
trichlorofore tén thong thudng 12 T.viride va T. polysporum va 1 chat khing
peptied t T. hazianum.

Ngoai chi't ddc 1a chit trao ddi va khang sinh ra, Trichodema con c6 thé
ti€t ra nhiéu enzym khdc nhu exo va endoglucanases, cellobiase va chitinase cé
kha ning phin hiy thanh t€ bao clia nAm giy bénh.

Nam Trichodema ciing nhut modt s6 nim mdc khidc nhu Gliocladium,
Calvatia cho lugng enzym chitinase cao, chitinase ¢6 nhiéu chifc ning, mot trong

nhitng chitc ning chinh 13 khd ning phin hdy chitinase 13 thanh phan chat dinh
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ciu tao vdch t€ bao nim, yé&u td rit quan trong trong hoat ddng ky sinh nhim ddi
khdng lai cdc loai nAm gdy bénh thuc vit, bdng 2.1 cho thdy cdc thanh phan ciu
tao ctia thanh t&€ bao & nAm.

Chitine c6 c4u tao va chitc ning giong Cellulose, trong thién nhién Chitine
13 thanh phan hitu cd chi€m thit hai sau Cellulose vé s& lugng, Chitine c6 thé thay
thé€ mot phan hay toan bd Cellulose trong thanh t&€ bio clia mdt so loai thuc vat.

Chitine 12 chit rdn vd dinh hinh, né khdng tan trong nudc va hau hét cdc
acide ciing nhu kiém, alcohol va cdc dung mdi hitu co khdc. Chitine c6 thé bi
phin hdy bdi acide vd co manh (HCL dim dic, H,SO, ddm diic) hoic bing
enzym sinh vat. Qud trinh thiy phan sé cit cdc lién két B - I14glycoside cho ra
olisaccharide.

Trong qud trinh ky sinh trén ndm bénh, Trichodema c6 thé ti€t ra cdc loai
enzym d€ phian hiy thanh t€ bao clia nAm giy bénh.

Bang 2.1 Ciu tao cia thanh t€ bao & cdc nhém nidm chii yéu

C4u tao chinh cta
Nhoém phén loai Tén khoa hoc

thanh t&€ bao
) \ Myxomyces Cellulose
Nam nhay
Plasmodiophora Chitin
N4Am noin Oomycetes Cellulose - Glucan
o Hyphochtridiomycetes Cellulose - Glucan
Nam co
Chytridiomycetes Chitin - Glucan
Nam ti€p hop Zygomycetes Chitin — Chitosan
NA4m nang Ascomycetes
N4am ddm Basidiomycetes Chitin — Glucan
Nam bat toan Deuteromycetes
Ngoai I Saccharomycetes Glucan — Mannan

14
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Rhodotorulaceae Chitin — Mannan

Ngoai ra, 3 loai enzym ngoai bao khdc sinh sdn ra tit nAm Trichodema da
dudc tdch chiét, tinh sach cling c6 hoat tinh phan hiy Chitine. Cdc enzym do6 la:
N-acetylglucosamidase, Chitosesidase va Endochitinase.

2.3. Tinh hinh bénh hai trén tiéu va siu riéng

2.3.1 Bénh hai trén tiéu

Thanh phian bénh hai trén tiéu rit da dang va phong phd, chiing l1am cho
ciy suy y&u, héo vang hoic 1am ciy chét rdt nhanh, phd bi€n & tit cd cdc ving
tiéu nguyén liéu trén th€ gidi nhu Malaysia, Indonesia, An bo, Brazil, Srilauka,
Thailand va Viét Nam.

Trong cdc bénh hai trén cdy tiéu: Thdn thu (Collectotrichum
gleoeposrioides); Pen 14 (Lasiondiplodia theo bromce); Pom 14 (Rosellina sp);
khd vidn (Rhizoctonia solani); Bénh ché&t nhanh diy tiéu (Phytophthora
parasitica); Bénh tiéu dién (MLO) va bénh do tuyén tring gy ra. Trong d6 bénh
chét nhanh day tiéu that sy 12 mot tai hai cho nha vudn. Bénh xuit hién va lay
lan rat nhanh, thudng 1am tiéu chét hang loat gdy mat tring hoic gidm ning suit
tram trong. Theo k&t qud nghién ctu ca bd mdén Bio V& Thyc VAit, Vién K¥
Thuit Khoa Hoc Nong LAm Nghiép TAy Nguyén nidm 1999 thi bénh nay xuit
hién véi ty 1& rat thap (0,11% & Gia Lai), chua dudc coi 1a bénh nguy hi€m cho
cdy tieu & ving TAy Nguyén nhung d€n nim 2000 —2001 bénh di gy thanh dich
& mot s6 ving EaHLeo, Easup, Cu M gar thudc tinh Paklik. O tinh Gia Lai, ving
bi hai ndng 1a Ming Yang (Tap chi thong tin khoa hoc ky thudt Nong Lim
Nghiép, S6 1/2001). Tir khi c4y tiéu rii 14 vang va rung hang loat chi trong vong 5
— 7 ngdy. C4 vudn tiéu c6 thé bi hai trong vong vai tudn hay vai thing. Khi thy

triéu chitng héo day thi bo ré da bi nAim tan cong trudc tir 1 — 2 thang, do d6 bénh
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nay ra't khé phong tri. Trong vudn c6 khodng 5 — 7% cay chét thi phan 16n cic
cay khdc da bi nAm tdn cong.

Thuyc tai, cdc vudn tiéu chuyén canh § Binh PhuGc, Ba Ria - Viing Tau,
Dong Nai hién dang bi bénh nay tan pha dif di, c6 vudn hau nhu bi ché&t hoan
toan, gy mat tring.

Bénh nay hai hau hét cdc bd phin clia cdy tiéu: than, 14, r&, c6 ré va tréi.
Bo ré va phian thin ngdm bi ndm tdn cong thdi den, vd bong ra khéi ré, phan day
trén mit di't bi héo, 14 chuyén qua mau vang va rung hang loat trong vong 7 —14
ngay, d& lai canh tro trui, sau d6 toan diy bi héo den va chét. Vao mila mua
bénh xuit hién & nhitng 14 dugi. Nhitng vong niu den, tip trung & dau 14, cdc
dom 16n din, c6 mau niu sadm va rit d& rung. Khi bénh tdn cong vao day, thin,
14 bi bénh va rung, cung lic do6 16ng ciling rung.

Bién phdp phong tri bénh chét nhanh diy ti€u, hién nay rat khé tri nén
chua c6 bién phdp nao ngin cédn dugc. P8i véi bénh nay, cong tdc phong bénh la
chinh .

2.3.2 Bénh trén cay sau riéng

Cay sau riéng 12 loai cAy in trdi c6 gid tri kinh t& cao, ngdy cang dugc md
rong dién tich & nhiéu noi. Do d6 thanh phan sdu bénh hai cling phat trién khong
kém. G Malaysia, c6 trudng hdp 50% s6 cdy con trong vudn bi chét do bénh niit
chdy nhua than. O Théi Lan (1994) 20% s6 cay bi chét & thoi k¥ dang cho trdi do
bénh nitc thin chdy mi (Nguyén Minh Chau 2003).

Bénh phd bién va nguy hi€m nhit trén cdy siu riéng d6 13 bénh nit thin
chdy mi do nAm Phytophthora sp. gdy ra dong thdi nAm nay con hai thém & bod
phin trdi 1am trdi sdu riéng bi thoi.

D6i v6i bénh nit thin chdy mi, phan bi hai chd y&u & phin thin 1m tir gdc

1én. PAu tién, trén vo than c¢6 cdc vét ddm mau hoi u6t, sau cé mau ndu dd, chd
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vd bénh nift ra va chdy mi mau vang. LAu ngdy vét bénh lan khip vliing than va
in sdu vao phan gd, 1am cay ky chd héo va rung cdc 14 va mdt s6 canh phia ngon
bi kho chét, ti€p theo 1a cdc canh & phia dui va cudicing 1a cd cay bi chét. N&u
ndm tAn cong vao phan ré s& 1am thdi ré va sau d6 cdy canh chét nhanh hon (Tap
chi Khuy&n Nong Tay Ninh — s§ 4/2002). O phin trdi, v&t bénh thSi thudng c6
cdc sgi nAm mau tring trén vét bénh, bénh lam thdi mdt phan hoic thdi ca trdi
va dé lay sang nhitng trdi khdc.

Céc loai thudc hod hoc dé 4p dung phong trlir gobm : Ridomil MZ 72 WP,
Mancozed 8OWP, Alliet 8OWP v&i nong dd 2% va dung dich KmNO, 1% (thudc
tim) (VO Thi Thu Oanh, 1999). Theo tap chi Khuy&n Nong T4y Ninh, s6 4/2000
cho biét, c6 thé st dung thudc Alliete 8OWP va Ridomyl MZ 72WP. Ngoai ra,
can phdi k&t hdp vé6i bién phap canh tidc va vé sinh dong rudng.

2.3.3 Nam Phytophthora

La loai nAm da ky chd, ngoai gdy hai tiéu, sdu riéng con gay hai trén rau,
hoa ki€ng thudc ho Pythiaceae, bd Pernoporales 16p Omycetes, sgi nim khong
mau, khong vach ngin, don bao kich thuSc khong déu, bao ti mang hinh triing va
hinh qud chanh, trén ddu c6 nuém hoic khdng c6 nudm, khong mau trong suot.
Bao i hinh cdu hoic hinh thin ¢ hai 16ng roi, di chuyén rdt nhanh trong nuéc,
nhiét do thich hgp d€ nim sinh trudng va ph4t trién 25-30°C, pH: 6-7.

Trén cdy tiéu, dong nim thudng gdy hai dugc xdc dinh nim c6 tén 1a
Phytophthora sp., gy hai chli y&u trong miia mua, nhit 1 vao cudi mua, khi c6
khi hdu 4m va Am. Ndm Phytophthora sp. c6 thé tin cong riéng 1é nhung da so 1a
c6 su k€t hgp véi cdc nAm khdc nhu: Fusarium, Pythium, Rhizoctiona cling tin
cong lam cdy sau riéng chét nhanh chéng.

Trén cdy sdu riéng, ndm Phytophthora sp. gy hai ning & nhitng vudn

trong day, 4m dd cao, nhat 1a 4m dd quanh gbc cao. Bénh phdt hién manh trén
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da't xdu, da't thodt nudc kém. NAm bénh xadm nhip vao cdy qua vét thuong do con
trung phd hay x4y xat trong qud trinh cham soc.

2.4 Cac phuong phap 1én men tao ché& pham sinh hoc

Hién nay trén th€ gi6i c6 nhiéu phuong phdp 1én men tao ch& phim sinh
hoc d€ trlir nAm bénh, sidu hai ciy trong trong ndng nghiép. Ngudi ta dd xdy dung
nhitng quy trinh d€ thu nhan sdn pham 1én men kha hoan chinh va dudc 4p dung
vao thuc t€ sdn xuit 16n & quy md cdng nghiép. Tuy nhién, quy trinh 1én men van
dang con nim trong giai doan tim ki€m mot phuong phdp thich hdp, chon luya
diéu kién va mdi trudng nudi cay tdi uu dé dat s6 lugng bao tir gdm cha't khd cao,
gid thanh sdn phdm ré ddng thdi sdn phdm tao ra phdi dé bido quan, giit dudc
hoat tinh 1du bén & nhiét @6 binh thudng.

Mot s6 phuong phdp 1én men ché tao ch&é pham sinh hoc di dudc nghién
cttu va ing dung nhu sau:

2.4.1 Phuong phap 1én men chim

Nhiéu tdc gid da 4p dung phuong phap 1én men chim d€ nudi ciy cdc nim
diét sdu nhu nidm Beanveria bassiana (Samsinakova, 1961), Metarrhizium
anisopliae (Adamek, 1965) va cdc tac gid khdc (Weiser, 1966). NAm nudi cay
chim phdt trién cho dang Chlamydospores, con khi nudi b&é mit hoic ndm phat
trién cho dang conidia.

Khi nudi cdy chim nim thudng phdt trién qua 6 giai doan:

Giai doai 1: Bao t&f phong 1&n, sau d6 tao thinh mot hay nhiéu 6ng mam

Giai doan 2: Cdc sdi nAm phin nhdnh

Giai doan 3: Tao thanh Chlamydospores I1in thit nhi't

Giai doan 4: Cac Chlamydospores phat trién lai tao thanh sgi nAm

Giai doan 5: SJi ndm phdt tri€n bit ddu tao Chlamydospores 1an thit hai

Giai doan 6: Tao thanh Chlamydospores lan 2.
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Néu ti€p tuc nudi cdy s& xdy ra sy phan li hoan todn cla sdi nAm. Ludng
Chlamydospores 1an thit hai 6n dinh mot thdi gian, sau d6 ciing gidm di.

Nhudc diém ctia phuong phdp 1én men chim 13 chi thu dugc ch& phim &
dang bao tif chdi Chlamydospores, khong bén vitng, d& bi mat hoat tinh vi ¢6 thdi
gian song ngin, c6 ciu triic khong bén virng.

2.4.2 Phuong phap 1én men bé miit khdng vé trung tao ch€ pham nam

Phuong phdp 1én men bé mit khong vo tring tao ché phAm nim di dudc
thuc hién bdi A.A Evlacchova (1968), di 4p dung phuong phdp 1én men nay dé
tao ch€ phdm Boverin, chit diét siu vi sinh trén co s& nAm Beauveria bassiana.
Mbi trudng dinh dudng duge ndu sdi § 100°C va khi ngudi cho thém chdt khdng
sinh Streptomycine (0,01%) dé ngin cin sy phdt trién cta vi khudn trong qud
trinh 1€n men.

Tuy nhién, d€ thyc hién phuong phdp nay c6 hiéu qud cin thuc hién 5
nguyén tic chl yé&u sau:

(1) Bao tf ndm dudc cdy phli kin khip bé mit moi trudng dich (da dun soi
100°C/20 phit). Cdc bao t& nim sau khi cdy s& tu diéu hoa khuyé&ch tdn thanh
moOt mang méng khip bé mit mdi trudng, ngin ngira cdc vi sinh vat la phat trién.

(2) Lugng bao t& trén mdt don vi bé mit moi trudng dugc cdy véi mot
luong 16n dd 4p ddo dudce phat trién ban ddu clia cdc vi sinh vat la (1-2 ty bao
tir/cm?)

(3) Ngay sau khi ndy mam, bo tif clia cdc nAm diét siu sé& ti€t ra cdc chat
trao d6i cht, giong khang sinh d€ @c ché sy phdt trién cla vi khudn va ndm la
(Calvish, 1972 ; Scherf — denberg, 1965; Evlachova, 1966 ;1974; Evlachova va
Tarasov, 1968).

(4) Tao moi trudng pH thap 5 —5,5 thuin 1gi hon cho su phat trién clia nim,

tic ch& sy phat trién ctia vi khudn.
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(5) St dung dung cu, thi€t bi va phong nudi cdy sach s& han ché t5i thi€u
st nhiém ctia cdc ndm nudi.

2.4.3 Phuong phap 1én men hai giai doan tao ch& phim nim

0] phuong phdp nay, cdc budc thyc hién dugc ti€n hanh nhu sau (s6 d6 3):

Nhu viy, phuong phdp 1én men 2 giai doan thuc chit 1a phuong phdp 1én
men chim (giai doan 1) va sau d6 chuyén sang 1én men bé mit (giai doan 2).

Nhu d4 néu trong phuong phdp cdy chim, sy phdt trién cia nAm xdy ra gom
6 pha phdt trién, thuan 1gi nhat cho su chuyén sang giai doan 2 nudi bé mit1a lic
k&t thic pha 3 va bidt diu pha 4, nghia 12 lic trong dich nudi ciy tao nhiéu
Chlamydospores 14n tht nhat, bit ddu phdt trién thanh sgi nam.

Muc dich cudi cling khi sdn xudt ndm I3 thu dugc mot lugng 16n dang
conidia (bdo tif c6 cdu triic bén vitng, c6 thdi gian séng 1au, gilt hoat tinh bén 1au
hon) trén mot thé tich moi trudng dinh dudng. Vi vay, can thiét phdi nghién ctu
diéu kién tao conidia khi nudi bé mit & giai doan 2.

Khi nhiét d6 nudi trong khodng 26-32°C ¢ hiéu suit tao conidia cao nhat.

Khi nhiét do thdp hon 24°C va cao hon 35°C hiéu sud't tao conidia gidm.

Am do6 khong khi cao Rh = 90 — 100% thic ddy nhanh sy tao thinh mang
nadm trén bé mit dich nudi va tao nhiéu conidia.

Am do khong khi cao Rh = 70 — 80% s& cdn trd sy tao thAinh mang nAim va
tao it conidia.

2.4.4 Phuong phap 1én men xop tao ch€ pham nim

La phuong phdp dudc 4p dung rOng rdi nhit vi didy 1a qud trinh 1én men
don gidn, dé thanh cong hon cdc quy trinh khdc. Trong quy trinh ndy, cdc loai cd
chit dung d€ 1am mdi trudng cho nim khdng phdt trién 1 cdm triu, bt gao, bot

bip cling v6i dich dinh dudng d& nudi cdy ndm.
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Lén men xdp sé& thu nhdn dudc ché ph?fm sinh hoc dang dinh bao t
(conidiospore) ctia cdc nim khdng, 6n dinh vid bén vitng hon dang
Chlamydospores (bao t& chdi), vi vdy phuong phdp nay di dugc nhi€u nha khoa
hoc trén thé gii quan tAm tir 1au.

Khi nudi nAm khdng trén moi trudng xdp (hat) theo Solivey F.F (1984) da
dat hiéu sud't bao ti¥ so véi cdc phuong phdp 1én men khiac dé chdng sidu bénh.
Tuy nhién, theo 6ng kha ning song ctia bao tf trong ché phdm phu thudc khong
chi vao di€u kién bdo quidn ma con phu thudc vao sy sdy khd va co chat dinh
dudng. K&t qud cho thdy cdc ch& phdm sinh hoc nim diét siu Metarrhizium
anisopliae va Beauveria bassiana néu bio quin & nhiét do 5 — 10°C c6 thé giir
dudc hoat tinh trong 6-8 thang. Ngudc lai bdo quan & nhiét dd phong thi chi giir
dugc 6-8 tudn. Nhu vay cdc ché pham sinh hoc tir nAm dugc sdn xud't ra can phai
dudc bdo quin & diéu kién lanh, ndi khd rdo va s& c6 khd niing giit dugc hoat
tinh ctia ch& phim trong khodng thdi gian 6-8 thang.

2.4.5 Phuong phap 1én men xop tao ch& phadm nam Trichodema

Ngudi ta ciing thudng 4p dung qui trinh 1én men x6p d€ tao sinh khdi, da
4p dung rong rdi trong san xuit d€ diét cdc loai nAm gy hai ciy trong. Béi vi,
moi trudng 1én men x6p cho lugng bao tu”/ gram ché phim cao, quy trinh don
gidn dé& thuc hién, gid thanh sdn phim tao ra thdp, ddp tng dudc nhu ciu cda
ngudi nong dan.

Pé c6 dugc sdn pham tao ra c6 nhiéu bao ti, cdc diéu kién mdi trudng nhu
dd 4m tuong d6i khong khi Rh = 95%; nhiét do dat: 30 — 32°C va thoi gian nudi
cdyla 5-8 ngay.

Thanh phin cdc loai mdi trudng diung d€ 1én men xdp, ciing 1a tao ch&
pham ndm Trichodema nhu sau:

(1) BOt ngd + ba dau phung
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(2) Cidm gao + bdt ngd manh

(3) Cdm gao + bot ngd + bot ddu nanh

(4) Cam gao + bot ngd + ba dau kho

(5) Laa nau chin

(6) Gao niu chin

- Ngoai ra, cdc nghién citu clia Nguyén Ngoc Ti (1997) con thit nghiém
trén 3 loai mdi trudng khdc dé nhan sinh khoi Trichodema d6 1a: (1) moi trudng
gdm cdc thanh phin 1a cdm, triu ; (2) mdi trudng than, bun ; (3) mdi trudng bot
thach cao tAm mat ri 10%. Thi nghiém dudc ti€n hanh trong cuing diéu kién vé
4m do, nhiét d6 va thdi gian nudi cdy va hai dong Trichodema dugc chon 1a
Trichodema 1 va Trichodema 2 . K&t qud cla thi nghiém nhu sau:

Mbi trudng cdm trau cho sdn pham Trichodema cé s6 lugng bao ti/g ché
phim kho dat 10° bao tir / gram, sd lugng bao tl cao nhit va bio quin & nhiét do
phong.

Mbi trudng than bun va bot thach cao tAm mat ri cho s& lugng bio tif /
gram ch& phim kho thap hon, khodng 107, 10° baot¥ / gram.

Ti€p tuc thir nghiém vé thdi gian bdo quin ctia ché phdm Trichodema -1 va
Trichodema -2 di 1én men tif mdi trudng cdm tridu sau 3 thing bdo quan & nhiét
do6 phong (29-32°C) s6 lugng bao t& tinh dugc / gram chat khd nhu sau:
Trichodema — 2 cdn 2,72.10° bao tir / gram va Trichodema 1 con 0,65.10° baotd /
gram so v4i ban dau 1a 5,88.10°baotd / gram & Trichodema — 2 va 2,24.10°baotl
/ gram & Trichodema - 1.

Tuy nhién, ch&é phdm Trichodema tot nhit 13 khong nén d€ qud 9 thang.
Véi ch&€ phdm nhan chura bdo quin s lugng bao tir / gram 12 cao nhi't nhung sau
qud trinh bdo qudn, lugng bao tir gidm dan, nhat 13 sau 12 thdng thi lugng bao tf
trong ch€ pham gidm ddng ké. Nhu vdy, thdi gian bdo quin cang lau thi cing 4nh
hudng t&i cha't lugng ctia ché phdm.
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2.5 Mot s6 ch& pham tir Trichodema da duge san xudt va @ng dung

Nén ndng nghiép hién dai v6i phuong thitc chi doc canh mot hoidc vai loai
ciy trong trén mot dién tich rong 16n, xem thudc hod hoc nhu 1a mot bién phap
tot nha't d€ phong trir dich hai trén cdy trong da din d&€n mot loat cdc hdu qui ma
con ngudi va thién nhién phdi gdnh chiu d6 1a: 6 nhiém mdi trudng; 6 nhiém
ngudn nudc giy chét cho cdc dong vat thily sdn, gia sic, gia cam ; lam mat cin
bing sinh thdi trong ty nhién ; tao ndi mdi khdng thuéc & con trung lam ting
thém mic dd tan phd trén cdy nhiéu hon; ton du lugng thudc héa hoc qud mic
cho phép trén sdn phadm ndng nghiép, gay hai tSi sitc khoé con ngudi ; hon nita st
dung thudc héa hoc chi phi diu tu cao nhung ngdy cang khong cé hiéu qui. Do
d6, can phdi nhanh chéng gidm bét lugng thudc st dung hodc chuyén sang ché
phdm vi sinh nhim khic phuc cdc hdu qui trén.

T nhitng thuc tai d6, trén thé gidi hién nay da c6 nhi€u qudc gia st dung
ch& phdm vi sinh dé trir siu bénh hai cdy trong. Theo Dunin (1979) & Lién X6
(cii) dd st dung ch& phdm Trichodema (tit ndAm Trichodema lignorum) trén cay
bdng vdi lam gidm 15-20% bénh héo do ndm Verticillium va 1am ting ning suit
1én 3-9 ta bdng / hecta. St dung ch& phdm Trichodema ciing 1am gidm 2,5 — 3 1an
bénh thdi ré€ cdy con & thudc 14 va rau mau. Trong nhitng ndm giita thap ky 80,
ch&€ phdm Trichodema & Lién X6 cii di st dung trén dién tich 3.000 hecta
(Filippa, 1987), s&t dung 30-40g/m” ché& phim (S.V. Badai), 1986). Ch&€ phim nim
Trichodema & Lién X0 (cii) c6 tén thuong mai Trichodermin véi 4 dong ché
phdm, Trichodermin-1: nAm nhan nudi trén moi trudng dinh dudng gidu chit dam
va chdt bodt; Trichodermin-2: nAm nhin nudi trén mdi trudng cdc ph€ liéu thuc
vat; Trichodermin-3: nAm nhan trén than bun sy kho va Trichodermin-4 13 nim
dudc nhin theo phuong phdp cdy sdu cdc ngudn ndm Trichodema lignorum (Tran

Thi Thuan, 1999).
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Ngoai ra, con mot s ch€ phadm khic tif nAm Trichodema dang dugc cic
qudc gia trén thé€ gidi st dung.

0 nudc ta, trong nhitng nim gan ddy, da c6 mot sd cdng trinh nghién citu
san xud't ch€ pham Trichodema. Mot s6 san phdm ctia Vién Sinh Hoc Nhiét Péi
dua vao thit nghiém trén cdy rau & Ci Chi - Thanh phd H6 Chi Minh ; Ché phim
ctia Bd mon Bdo Vé Thuc Vit — Trudng Pai Hoc Can Tho thir nghiém trén cay
xa ldch xoong & Vinh Long, déu cho nhitng k&t qua rat kha quan. Tuy nhién, cho
t6i nay, theo tai liéu dudc cong bd méi nhat cia Bo Nong Nghiép va Phdt Trién
Nong Thon s6 49/2004/QD — BNN ngay 13/10/2004, méi ¢6 duy nhidt mot sdn
phim véi tén thuong mai TriB,, ham lugng Trichodema 3.2 x 10° bao t& /gram,
dudc ding ky trir bénh héo do ndm Rhizoctonia, Sclerotium, Fusarium hai ca

chua, khoai tdy, dau dd, thudc 14 va ho tiéu & Viét Nam.
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Chuong 3
NOI DUNG VA PHUONG PHAP NGHIEN CUU

3.1 Noi dung

1. Thu thap va phin 1ap cdc dong nAim Trichodema & cdc viung sinh thdi khdc nhau.

2. Pdnh gi4 tinh d6i khdng cta cdc dong nAm Trichodema dugc phan ldp véi mot
s6 naAm giy hai cdy trong trong di't trén moi trudng chon loc.

3. Nhan sinh kh&i dong ndm Trichodema c6 tinh khdng cao biing phuong phdp 1én
men 16ng va 1én men x6p dé€ tim ra quy trinh 1&én men thich hgp nh4t, tao ra san
pham cho hiéu qua phong trif cao, gid thanh thap.

4. St dung ché€ phdm tir qui trinh 1én men dé d4nh gid khd ning khdng nim cda
Trichodema d6i v6i nAm Phytophthora gay bénh cho cy tiéu trong diéu kién nha
1u6i va gdy bénh xi md trén ciy siu riéng ngoai ddong rudng.

3.2 Thei gian va dia di€ém thyc hién

Thdi gian: Tl thing 2 nim 2003 dén thing 8 nim 2004
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Pia diém:
Thi nghiém thu thap, phdn ldp va ddnh gid khd ning ddi khdang cta cdc dong
Trichodema thyc hién & B6 mon Bdo V& Thuc Vit, Khoa Néng hoc, Pai hoc
Nong LAm Tp. HCM va Trung tim Khoa hoc Nong Nghiép va Chuyén giao cong
nghé trudng Pai hoc Nong Lam Tp HCM.
Thi nghiém nhin sinh khoi Trichodema thuc hién & Trung tim Khoa hoc Nong
Nghiép va Chuyén giao cong nghé trudng Pai hoc Nong LAim Tp HCM.
Thi nghiém ddnh gid khd ning phong trir bénh ctia ch&é pham Trichodema trén
cdy tiéu thuc hién & Nha 1udi Pai hoc Nong Lam Tp. HCM.
Thi nghiém danh gid khd ning phong trir bénh ctia ch€ phd&m Trichodema trén
ciy siu riéng giai doan vudn uom thuc hién & xa Long Pinh - Chau Thanh, Tién
Giang.
Thi nghiém d4nh gid khd ning phong trlr bénh clia ch& phdm Trichodema trén
ciy siu riéng ngoai dong rudng thuc hién & xa Tam Binh - Cai Ly — Tién
Giang.

3.3 Phuong phap nghién cidu

3.3.1 Vat li¢u nghién citu

- Céc dong nAm Trichodema va cdc nAm giy bénh dugc phin 1ap va lam
thuin tif cdc miu dit va miu cdy bénh ldy tir cdc viing va cdc loai cdy trong
khdc nhau (xem bang 3.2 ; bang 3.3).

- Cay tiéu giong Kalimanda 4 thdng tudi mua & Trai gidng Chau Pic, Tinh
Ba Ria — Viing Tau, dugc trong trong chiu nhyra den kich thuéc 20cm x 20cm.

- CAy sau riéng com vang hat 1ép Ri 6 chudn bi xuat vudn & Vién Cay in
qua Mién Nam. Vudn siu riéng giong khd qua xanh, 5 nim tudi § xa Tam Binh -

Cai Ly — Tién Giang.
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- St dung may lic hiéu IKA WERKE AS 1.9 cho phuong phdp 1én men

16ng, cdc hdp x0p kich thude 15¢cm x 20cm dung cho phuong phdp 1én men xdp.

- Ngoai ra con c6 tdc dung khdc can thiét dugc st dung viéc phan 1ap, nudi

cd'y va quan sdt vi sinh vat trong phong thi nghiém.

3.3.2. Thu thap va phan lap nAm

+ Thu thip miu ndm Trichodema:

Tuy theo loai cdy trong, dia ban 14y miu, trong mdt rudng hay mot vudn

cdy chon nhitng noi dit mun, nhi€u xdc cay chét dung dao xén 1dy 50g dat. Trén

Bang 3.2a Ngudn goc clia cdc dong nim Trichodema dugc phin lap

STT Ma Piadiém Noi 1ay miu
1 T.14 SR-Da Oai Vudn siu riéng
2 T.15 Truong PH NL Tp.HCM DAt trai khoa Nong hoc
3 T.16 Trudng PH NL Tp.HCM DAt trai khoa Nong hoc
4 T.17  Truong PH NL Tp.HCM bat trai TT N-LAm Ngu
5 T29 LamDPong Vudn che
6 T.30 SunAgro- Anbbd S4n pham thir nghiém
7  T.31 CanTho Vudn cam, quyt
8 T.32  Binh Phudc Vudn ti€u
9 T.33  Kién Giang Rudng dwra
10 T.34 Ha Noi Rudng ddu phong
11  T.35 Binh Phuéc Rudng dwra
12 T.J36 CuChi Rudng ca chua
13 T.37 Dbdng Nai Vudn siu riéng
14 T.41 Trudng PH NL Tp.HCM DAt trai khoa Nong hoc

Bang 3.2b Ngudn gdc ndim giy bénh ding trong cdc thi nghiém
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STT Pia di€ém Tén nim Cay trong
1 ba Lat Fusarium bia Lan
2 Tay Ninh Sclerotium Ca chua
3 Ba Ria — Viing Tau Phytophthora Tiéu
4 Tién Giang Rhizoctonia Ca chua

cdy, chon nhitng noi v&t bénh mdi vira lanh, cao 14y khodng 5g. T4t cd miu dugc

12y cho vao tdi nylon. Ghi Iy lich miu va luu trit & 4°C cho dén khi phan tich. S&
dung cdc chit cdi T va s6 thit ty ky hiéu viung 14y miu. Ngoai ra con chon thém
chon thém mot miu sdn pham tir nuSc ngoai diy 1a sin pham clia Cong ty Sun
Agro — An D9 giti m3u gidi thiéu & Viet Nam.

+ Phan 14p nAm Trichodema:

MaAu da't, miu tai vt bénh tai mdi di€m thu dudc tron déu. Can 10 gram
d4't (hay 1 gram mau bénh) cho vao binh tam gidc dung tich 250ml véi lugng nude
cat theo ty 1& 1:10, lic manh trén mdy lic hiéu ORBITAL INCUBATOR (SI 50)
& 150-180 vong/phiit, & nhiét @6 28°C. Diing micro — pipet hit 1ml dung dich trich
cho vao 6ng nghiém c6 chita sin 9ml nudc cat, 1ic déu va tiép tuc pha lodng & ty
18 10°. G mdi ndng d6 khdc nhau diing micro-pipet hit 0,1ml dung dich rdi cho
vao dia petri, duong kinh 10cm chita mdi trudng PGA. Nudi trong ti dinh 6n §
nhiét d6 25°C. Sau 48 gid bao tif ndy mam va phdt trién trén bé mit moi trudng,
chiing dugc nhan dang roi cdy chuyén sang mdi trudng PGA trén dia petri. Cay
chuyén d&n khi khdng con tap nhiém cac loai nAm khac. Kiém tra dudi kinh hién
vi va phin loai ching. Luu giit ngudn ndm trong mdi trudng bot bip, 2% dudng

Dextrose trong 6ng nghiém.
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+ Cdc dong ndm da't sit dung trong thi nghiém dudc thu thdp trén cdc loai
ciy trong, & cdc dia di€m néu trén va phan lip tuong tuw nhu phin lip ndm
Trichodema.

3.3.3 Danh gia kha ning doi khang ctia Trichodema vGi 4 loai nam gay
hai cAy trong: Fusarium, Sclerotium, Phytophthora va Rhizoctonia

- Dung 14 dong nim Trichodema & phan 1ap dugc dé€ thi nghiém tinh d6i
khdng v6i 4 loai ndm gdy hai trong dat: Phizoctonia solanni, Sclerotium rolfsii,

Phytophthora va Fusariuum.
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Hinh 3.1: Phuong phdp ddnh gid tinh khdng ctia Trichoderma trén dia pertri
véi cdc nAm giy bénh, A: ndAm Trichoderma ; B: cdc loai nAm giy
bénh.

a. Trichoderma khing manh véi cdc loai nAm gdy bénh (+++)

b. Trichoderma khang trung binh véi cdc loai nAm giy bénh (++)
c. Trichoderma khiang y&u véi cdc loai nAm giy bénh (+)

d. Trichoderma khdong khdng véi cdc loai nAm giy bénh (-)

- Thi nghiém ddi khdng: NAm Trichodema va nim giy bénh dudc ciy doi
xitng nhau qua dudng kinh dia, theo sd d ctia hinh 3.1 lip lai 4 1an, mdi I1in lip
lai 12 1 dia Petri trong moi trudng bodt bip. Thi nghiém dugc quan sdt 2 ngdy mot
1an, sau 7 ngay ddnh gid k&t qud khang hoic khdng khdng.

* Cd s§ ddnh gid tinh khdng cta ndm Trichodema: Sau 7 ngdy nudi cy:

- Phan ndm Trichodema phét trién bao phii qua phan nim gy hai.

- Phian nim giy hai bi bao mon ddn § mép khuén lac.

- Phan nAm Trichodema phdt trién va khong ch& 1am cho phan nim giy hai

khong phdt trién dudc.
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- Chiing to6i phan loai tinh khdng & cdc mitc khdng manh: Ném Trichodema
tAn cong va phan huy hoan toan ndm giy hai, ky hiéu +++ (xem hinh 3.1a);
khdng trung binh: NAm Trichodema tAn cong va phan hdy mdt phan ndAm giy hai,
ky hiéu ++ (xem hinh 3.1b) ; khdng y€u: NAm Trichodema ngin chin sy phat
tri€én ctia nAm nim giy hai, ky hiéu + (xem hinh 3.1c¢) va khong khdng: ndm giy
hai gin nhu phat trién binh thudng, xAm nhip viao ving phat trién clia nim
Trichodema, ky hi€u - (xem hinh 3.1d).

3.3.4 Phuong phap nhan sinh khéi nAm Trichodema

3.3.4.1 Trén moi truong long

Chon 2 dong Trichodema c6 tinh khdang tt sau thi nghiém ddnh gid kha
ning khang cla cdc dong Trichodema dé 1én men. Thi nghiém dudc thi¥ nghiém
trén thanh phan moi trudng chii y&u 1a dudng va gid ddu xanh. Ti€n hanh véi hai
cong thi'c modi trudng c6 lugng dudng glucose va lugng gid khac nhau.

Cong thitc moi trudng (1): Cdc nghiém thitc khdc nhau cé lugng dudng
khdc nhau, lugng gid song khong ddi. Thi nghiém c6 5 nghiém thic, 4 1an lip lai
va cong thirc dudc trinh bay qua bang 3.3.

Bang 3.3 Thanh phin mdi trudng cdc nghiém thic trong thi nghiém khio

sat dnh hudng clia ham lugng dudng dén viéc nhin sinh khoi

Trichodema dang 16ng

Thanh phin méi trudng
Nghiém

Gia Pudng Ure KH,PO, MgSO, Nuéc
(g) (2) (2 (2) (2) (ml)

thdc
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P, 100 0 1 1 0,5 1000
P, 100 10 1 1 0,5 1000
P; 100 20 1 1 0,5 1000
P, 100 30 1 1 0,5 1000
Ps 100 40 1 1 0,5 1000

Bang 3.4 Thanh phan moi trudng cdc nghiém thic trong thi nghiém khio
sdt 4nh hudng cta ham ludgng gid dau xanh dén viéc nhan sinh

khdi Trichodema dang 16ng

Thanh phan méi truong

Nghiém
Gia Pudng Ure KH,PO, MgSO, Nuéc
thac

(8) (2) (g) (g (2) (ml)
G, 0 20 1 1 0,5 1000
G, 50 20 1 1 0,5 1000
G; 100 20 1 1 0,5 1000
Gy 150 20 1 1 0,5 1000
Gs 200 20 1 1 0,5 1000

Cong thitc mdi trudng (2): Cdc nghiém thifc khdc nhau c¢6 lugng gid sdng
khdc nhau, lugng dudng khong ddi. Thanh phan mdi trudng clia cdc nghiém thic
G cong thirc moi trudng (2) dugc trinh bay qua bang 3.4. Thi nghiém c6 5 nghiém
thitc, 4 1an lip lai, bd tri theo kiéu hoan toan ngiu nhién.

- Phuong phdp thuyc hi€én: Cho 100ml dung dich mdi trudng vao binh tam
gidc 250ml, mdi binh tam gidc 13 1 1an lip lai. Dung autoclave hdp khit tring &
nhiét do 120°C, dp sudt latm trong thdi gian 30 phiat. Cit 5 khoanh thach ndm

Trichodema, dudng kinh khoanh 5mm, nghién ndt, cdy vao binh tam gidc, lic 150
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vong/1phit trong thdi gian 72 gid (xem hinh 4.5). Sau khi ngung lic, loc 18y soi
nam, thAm kho bing gidy thAm, va can tinh trong lugng sgi nAm.

- Chi tiéu theo ddi: Can xdc dinh khdi lugng sgi nAm. Theo ddi thdi gian
phdt trién cla ndm Trichodema bing cdch quan st sgi nAm phat trién bao i
xanh trén mit moi trudng.

3.3.4.2 Lén men trén moi trudng xop

Chon 2 dong Trichodema c6 tinh khdang cao sau thi nghi€m ddnh gid tinh
doi khdng. Thir nghiém véi thanh phin co chit lam mdi trudng gdm: Cdm, tri'y,
v6 ca phé va com. Thi nghiém dugc ti€n hanh véi 7 nghiém thitc va 4 1an lip lai,
bd tri theo kiu hoan toan ngiu nhién. Cong thitc thi nghiém xem bang 3.5.

- Phuong phdp thuc hién: Khir tring cdc loai cd chi't & nhiét do 120°C, dp
sud't latm, trong thdi gian 30 phit. S dung cdc hop x6p kich thuée 15cm x 20cm
d€ 1&én men, mdi hop x&p 1a mot 1an 1ip lai. Can cdc thanh phin co chit theo ty
1é clia tirng nghiém thitc. Cho thém vao 15ml nudc c4t. Cit 5 khoanh thach nim
Trichodema dugc chon nghién ndt cho vao mdi trudng va tron déu. U cdc hop
x0p trong phong kin cho d&n khi bao tif nAm moc xanh day mit hdp dem sy kho
& nhiét do 35°C dén khi dd 4m con khodng 12% cho vao c¢6i xay nhuyé&n va dé
vao vao hop nhya gitt & nhiét do phong (250C) (xem hinh 4.6a, 4.6b va 4.6¢).

Mbi thang ki€m tra khd ning sdng sét clia ché pham 1 1dn trén moi trudng PGA.

Bang 3.5 Thanh phin moi trudng cdc nghiém thic trong thi nghiém khdo
sdt 4nh hudng clia cdc loai co chdt khdc nhau dén viéc nhin sinh

khdi Trichodema dang rin

Nghiém thifc Thanh phan mdi trudng Ty l1é
N, 15¢ Cam + 15g Trau 1:1
N, 10g C4m + 20g Trau 1:2
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N; 20g Cam + 10g Trau 2:1
N, 15g Cam + 15g Vo cafe 1:1
N; 10g Cam + 20gVo cafe 1:2
Ne 20g Cam + 10g Vo cafe 2:1
N5 30g Com

- Chi tiéu theo ddi : * Tinh lugng bao t& / gram ch& pham sau khi hoan
thanh qud trinh 1én men theo cong thitc: D = (4000 x a x 10° x 10 ™)/b

Trong d6:  a : SO lugng bao tif d&€m trong 16 6 16n.

b : S6 & con trong 16 & 16n ( 256 6 con)
n : Nong do pha loang ctia dung dich bao ti.

* Theo ddi thdi gian song clia ch&é phim ndm Trichodema: 1 thang 1 Ian,
14y ch& phim luu gitt, pha lodng & 107 1dn, ding 1ml dung dich cdy vao dia petri
c6 chita 1An moi trudng PGA, xem xét sw ndy mam clia bao ti.

3.3.5 Panh gia kha ning phong trit bénh ctia ch€ phim nim
Trichodema trén mot so loai cay trong trong nha luéi, ngoai dong rudong

3.3.5.1 Trong nha ludi

- Panh gid kh3d ning khdng cta ch€ phim ndm Trichodema v6i ndm
Phytophthora sp., gy bénh chét cdy tiéu trong nha ludi. So sdnh hiéu qud céc
ch& pham cia tirng dong Trichodema va hiéu qua giita cdc cdch xi¥ 1y.

- B& tri thi nghiém: Thi nghiém dudc bd tri theo ki€u hoan toan ngiu
nhién, gdbm 8 nghiém thifc va 4 1an lip lai. Mdi 1an 1ip lai c6 5 chau, kich thudc
chiu 20cm x 25cm. Trong 2 diy trén 1 chdu. Trudc khi x& 1y, mdi chiu khong
ch€ chi con 3 nhdnh mdi nhdnh c¢6 7 14. Trén mdi cdy trung binh c¢6 15 d6t (16ng).

Cong thitc thi nghiém theo bang 3.6.
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Bang 3.6 Cong thitc bo tri thi nghiém ddnh gid khd ning phong trir bénh

clia ch&€ phdm Trichodema trén ciy tiéu trong nha ludi

Ky hiéu  Nghiém Thic Cach xt Iy
T1 A1B, Dung ch& phim T.32 (A1) d€ bén (B1)
T2 AB, Dung ché phdm T.32 (A1) @€ phun (B1)
T3 AB; Dung ché phffm T.32 (A1) bon va phun (B3)
T4 A,B, Dung ch& phim T.41 (A2) d€ bén (B1)
T5 A,B, Dung ch& phdm T.41 (A2) @€ phun (B1)
T6 A,B; Duing ché& phéfm T.41 (A2) bén va phun (B3)
T7 B0, DC c¢6 chiung Phytophthora khong c6 Trichodema
T8 B0, bC khong chiing Phytophthora khong c6 Trichodema

- Phuong phép thuc hién: Dung ché phdm Trichodema thu dugc & phuong

phdp 1én men d€ st dung cho thi nghiém. Dang bdt diing d€ bén, dang 16ng diing

dé phun. Ruong thi nghiém dudc 1dy bénh nhin tao bing cdch chiing nim

Phytophthora. Sau khi bén ch& phim dang rin 2 ngdy & cdc nghiém thifc bén va

bén + phun ti€n hanh chiing nAim giy bénh Phytophthora 1&én cdy tiéu & céc

nghiém thitc (trir nghiém thitc doi chiing khong chiing Phytophthora). Sau chling

5 ngay diing ch€ pham dang 18ng phun & cdc nghiém thitc phun va bén + phun, 7

ngay phun mot 1an. Liu lugng bén 5g ché€ phadm / chiu, liéu lugng phun diing

ch& pham dang 18ng c6 ham lugng sgi nAm 100g/lit phun w6t déu 1én cay thi

nghiém.

+ C4c chi tiéu theo doi:

- Ty 1& 14 bénh: P&m s6 14 bénh va s6 14 diéu tra tir khi chiing Phytophthora dén khi

bénh ngirng khodng ti&n trién hoic 14 rung. Tinh ty 1& % 14 bénh & cdc ngay 2, 4,

6, 8 va 41 ngay sau chiing Phytophthora.
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- Theo ddi su gia ting dudng kinh v&t bénh trén 14: Sau khi chiing Phytophthora, mdi
0 thi nghiém chon 3 14 bénh, do kich thudc v&t bénh dén khi 14 rung hoidc vét
bénh ngirng phat trién.

- Ty 1& ddy chét: P&m s ddy bénh va s& diy diéu tra tir khi chling Phytophthora dén
khi bénh ngirng khong phat trién hodc diy chét hoin toan. Tinh ty 1& % ddy bénh
G cdc ngay 8, 15, 22, 29 va 41 ngay sau ching Phytophthora

- S& chdi non méi moc: PEm s6 chdi non méi moc & cdc ngay 8, 15, 22, 29 va 41
ngay sau chung Phytophthora.

- Ty 1& chdi non chét: P&m s& chdi non chét va s6 chdi non lic diéu tra. Ghi nhin
k&t qua & cdc ngay 8, 15, 22, 29 va 41 ngay sau ching Phytophthora.

- Anh hudng dé&n r& cdy: Can trong lugng tudi toan bd - bo ré clia tat cd cdc nghiém
thitc khi k&t thiic thi nghiém.

3.3.5.2 Panh gia kha ning phong trit bénh cia nam Trichodema trén
ciy sau riéng trong giai doan vudn uwom

- Pé4nh gid kha ning d6i khang cta ch& pham Trichodema dang rin véi
nidm Phytophthora giy hai trén siu riéng trong giai doan vudn uom vdi cdc liéu
lugng khac nhau.

- B6 tri thi nghiém: Thi nghiém dugc bd tri theo ki€u khdi hoan toan ngiu
nhién 3 1an lip lai, mdi nghiém thic x& 1y 10 cdy. Pay 1 nhitng ciy chuin bi
xud't khdi vuon uwom dé trong ngoai ddng. Pudng kinh canh géc ghép 2,5cm va
dudng kinh canh mit ghép 1,2cm. Mdi trudng dinh dudng trong mdi bau ciy
giong trude khi xtt 1y hdn hdp ch& phdm gdm cé: cdt xay dung, tro trau, trdu muc,
so dira va phan chudng hoai véi ty 1& 1:3:3:2:1. Pay la cong thifc mdi trudng wom
cay clia Vién cdy dn qud Mién Nam. Kich thuSc bau 15 x 30 cm.

Cong thitc thi nghiém gdm cé 6 nghiém thitc (xem bang 3.7). T4t cd cdc

nghiém thiic déu c6 chliing Phytophthora, trong d6 c6é 4 nghiém thitc ¢6 xi¥ 1y ché&
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phd&m Trichodema, 1 nghiém thitc ddi ching c6 phan chudng, khong xi& 1y ché
phdm Trichodema va 1 nghiém thitc d6i chitng khong c6 phadn chudng, khong xir
1y ch& phdm Trichodema. Phan chudng dung trong thi nghiém dugc mua tir Vién
cdy in qud Mién Nam, dudc 4 sin diing d€ uom cay.

Bang 3.7 Cong thic bd tri thi nghiém ddnh gid khd ning phong trir bénh

~ ~ . A A A ‘A 0N
cta ché pham Trichodema trén cdy sau riéng vuon uom

Nghiém thitc  Liéu lugng / Bau Cach xit ly

- 10g ch& pham Trichodema +  Hon hgp phan chudng va ché

800g phan chudng hoai muc phdm cho vao gid thé cay
20g ch& pham Trichodema +  con giong. Ching nidm
12 800g phan chudng hoai muc Phytophthora ngay khi x@ 1y
40g ché& phd&m Trichodema +  ch& phim
P 800g phan chudng hoai muc
25g ch& phdm Trichodema +  Chi st dung ch& phim
h Og phan chudng hoai muc Trichodema
Og ch& phdm Trichodema + Chi st dung phan chudng
el 800g phan chudng hoai muc hoai.
BCo Og ch& phdm Trichodema +

Og phin chudng hoai muc

- Phuong phdp chiing nim: Nam Phytophthora palmivora dudc thu thap ti
vudn siu riéng bi bénh, nudi cdy va 1am thuin trén moi trudng CMA. Nhan
nhanh nim trén modi trudng CMA, sau 10 ngay nudi c4dy trén moi trudng CMA,
mdi biu cdy giéng ching 4 miu thach c6 chita nAm (lecm?) vao 4 hudng phin
dugi day bau, r6i cho vio mdi bau cidy giong 0,kg hdn hop phan va ché phdm

Trichodema nhu cong thifc thi nghiém & bang 7. Tudi nuSc cho cdy 1 1dn/ngay sau
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khi ching nAm. Ghi nhan biéu hién ctia cay & 15, 30, 45 va 60 ngay sau khi chling
ndm Phytophthora palmivora va x Iy ch& ph&m Trichodema.

Chi tiéu theo doi
- Ty 1& chét canh, héo dot: theo ddi sau khi x& 1y dé€n lic canh va ngon héo c6
d4u hiéu hdi phuc.

- Ty 1& cAy hdi phuc: theo ddi tif sau khi xtt 1§ hdn hdp dén liic canh héo bi chét

hin hodc dugc hdi phuc hoan toan.

- Ty 1& cAy chét: theo dbi tir sau chiing dén lic cdy chét hodc ngirng nhiém bénh.
3.3.5.3 Panh gia kha niang phong trit bénh cia nam Trichodema trén

ciy sau riéng ¢ ngoai dong rudng

- Pdnh gid kh3 niing d6i khdng ctia ch& phaAm Trichodema dang rin véi
ndm Phytophthora gdy hai trén cdy siu riéng ngoai déng & cdc liéu lugng va
cdch x& Iy khac nhau.

- Thi nghiém thyc hién & vudn Siu riéng khd qua xanh 5 nim tudi & Tam
Binh, Cai L4y, Tién Giang. Tinh trang cdy truSc day da dugc trong trén nén dit
thap, cdy sinh trudng kém, 14 vang, khio sit ré thy it ré to, ré bi thdi ugt. Céc
mau dit dugc thu thip d€ khdo sdt nAm bénh déu ghi nhin cé su hién dién cda
nim Phytophthora bing phuong phdp biy bao tf clia Linderman va Zeitoun
(1977)

- B& tri thi nghiém: Thi nghiém dugc bd tri theo ki€u khdi hoan toan ngiu
nhién 3 1an lip lai, mdi nghiém thifc mdt cdy. Dung ch&€ phd&m ndm Trichodema
dang bot va phan chudng hoai theo cdc cdng thitc thi nghiém (xem bang 3.8). Thi
nghiém cé 6 nghiém thic, trong dé cé 4 nghiém thic c6 xi 1y ch& phdm
Trichodema, 1 nghiém thic d8i chitng chi ¢6 phan chudng (PC1) va 1 nghiém

thitc doi ching dude xit 1y theo cdch truyén thong cda dian dia phuong (PC2).
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Ngudn gdc phan chudng hoai mua & Vién cdy dn qud Mién Nam, loai phan diing
bén 16t. Cdch bén theo rinh duge dao quanh gdc. Bon xong 14p dat lai.
Bang 3.8 Cong thic bd tri thi nghiém ddnh gid khd ning phong trir bénh

~ 2 . A A A A N\t A A
ctiia ché pham Trichodema trén cdy sau riéng ngoai dong rudng

Stt  Nghiém thifc Liéu lugng
1 Tl 125g ch& pham Trichodema + 10kg phan chudng hoai
2 T2 250g ch& pham Trichodema + 10kg phan chudng hoai
3 T3 500g ch& pham Trichodema + 10kg phadn chudng hoai
4 T4 200g ché& phdm Trichodema + Okg phan chudng hoai
5 bCl Og ch& phd&m Trichodema + 10kg phan chudng hoai
6 bC2 Skg sd dura, 1kg NPK 16168, 0,5kg Ure

Trudce khi xt 1y, ti€n hanh don cd, x6i nhe ving dat dudi tdn, tao mot g&
da't nhé rong bing tdn cdy chung quanh ving r& dé tranh rita troi khi xi& 1y hdn
hdp ch€ phdm. Thu miu di't dé phan tich nAm bénh. Mdi ciy 14y 4 miu dat (0,5
kg/miu) & 4 hudng trong viing ré non, dudi 16p dat mit 5 —1cm.

N4am dudc phan 1ap theo phuong phdp biy bao t& clia Linderman va
Zeitoun (1977)

Chi tiéu theo doi:

- Quan sat stic sinh trudng clia ciy & cdc thdi di€m 15, 30, 45 va 60 ngay sau khi
xtt 1y @€ ddnh gid khad ning phuc hdi ciia cdy sau khi dudc xi& 1y hdn hop trén.

- Ham lugng diép luc t6 trong 14: Pudc thé hién qua chi s6 SPAD (Soil Plant
Analysis Development). St dung mdy do ham lugng diép luc td trén 14: SPAD —
502 cta hiang Minolta Nhiat Ban. Phuong phdp do ham lugng di€p luc: Chon céc

14 banh t& (c6 d6 tudi ddng déu nhau), dugc phat trién ra sau khi x{ Iy hdn hop
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ch& phdm dé do. Mdi cdy do 10 14, tinh chi s6 trung binh ctia 10 14 cho mot 1an
lap lai.
- Kich thuéc 14: Pugc thé hién qua chi s6 dién tich 14 (LAI). Ti€n hianh do chiéu
dai 14 va chiéu rong 14 khi 14 dat dudc kich thuSc ti da, mdi cAy do 10 14, tinh tri
s6 trung binh ctia 10 14.
- Tan sudt xuat hién cda ndm Phytophthora: Sau khi dudc x& 1y hdn hgp ché
phdm, mdi ciy 14y 4 mau dit & 4 huéng clia cdy. Tinh ty 1& % miu dit thu dudc
c6 xuat hién nAm Phytophthora.

3.3.6 Phuong phap danh gia két qua

S& liéu thu thap dudc tir cdc thi nghiém déu dugc chuyén ddi thanh sd liéu
thong ké tuong ng va bi€u thi bing X + SE. Pdnh gid cdc két qud bing phan tich
ANOVA, ANOCOVA, tric nghiém LSD, tric nghiém Duncan (Gomez, 1984). Stt

dung phan mém thong ké Statgraphic 7.0 d€ xir 1y.

Chuong 4
KET QUA VA THAO LUAN

4.1 K&t qua
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4.1.1 Thu thap va phan lap nam Trichodema

Viéc ti€n hanh 14y miu dugc thuc hién trén cédc loai ciy trong khdc nhau &
nhiéu viing sinh thdi khdc nhau. Ching t6i chon diém 14y miu & viing c6 lich st
nhiém bénh, rudng nhiém bénh va cay trong c6 bénh vira phuc hdi. Trén co s6
cdc miu bénh 14y tir dd't va vEt bénh ngiing phét trién, di kho. Pdng thdi, dé
khdo sdt thém khd ning ddi khdng clia dong nim Trichodema & nhitng viing sinh
thdi khdc biét v6i diéu kién moi trudng & Viét Nam, ching t6i phdn 1ap thém mot
dong Trichodema tit ch&€ phim thit nghiém tir An D¢. Py 1a ch& phdm clia Cong
ty Sun Agro d& nghi chiing toi thi¥ hiéu luc & Viét Nam. Téng cong thu dudc 14
dong dua vao thi nghiém khdo sét tinh doi khdng.

Quan sit dudi kinh hién vi, dua vao mot s6 dic diém vé hinh thdi mau sic,
mui vi trén moi trudng chon loc, hinh dang canh bio ti, bao t, va sdi nAim dé
dinh danh ching. Buéc dau dinh danh dya trén cd s phan loai clia Gido su Gary
J.Samuels (2003). Trong cdc miu Trichodema phin 1ap dudc chiing t6i xdc dinh
dugc 13 dong. Dong Trichodema thu thip dugc trén cdy ca chua ¢ Cu Chi ching
toi chua dinh danh dugc. Ngoai ra, trong cdc dong thu thip dugc c6 1 dong trén
sau rieng & Pong Nai ching t6i xdc dinh diy 1a dong T. sinensis, chua dudgc
khuyén cdo st dung trong phong trir sinh hoc. Vi vay dong nay c6 thé khio sit
tinh khdng trong phong thi nghiém, khong nén d€ phdt tin ra ngoai dong rudng.

K&t qua dinh danh ctia cdc dong phan 1ap dudc trinh bay trong bing 4.9.

Bang 4.9 K&t qua dinh danh clia cdc dong Trichodema phan lap dudc

STT Ma Dia diém Dinh danh
1 T.14  Truong PH NL Tp.HCM T.harzianum
2 T.15  Truong PH NL Tp.HCM T. asperellum
3 T.16  Truong PH NL Tp.HCM T. asperellum
4 T.17  Truong PH NL Tp.HCM T. sinensis
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O o0 N O W

11
12
13
14

T.29
T.30
T.31
T.32
T.33
T.34
T.35
T.36
T.37
T.41

Lim Pong
An bo

Can Tho
Binh Phudc
Kién Giang
Tay Ninh
Binh Phudc
Cu Chi

DPong Nai

Trudng BH NL Tp.HCM

T. asperellum
T.harzianum

T. asperellum

T. viride

T. asperellum

T. asperellum

T. asperellum

Chua dinh danh dugc
T. sinensis

T.harzianum

4.1.2 D4anh gia kha ning doi khang cua Trichodema véi 4 loai nAm

Fusarium, Sclerotium, Phytophthora va Rhizoctonia

Chiing t6i ding 14 dong ndm Trichodema &3 phan ldp dugc dé thi nghiém tinh

doi khang v6i 4 loai ndm trong dit gdy hai trong dat: Phizoctonia Solanni,

Sclerotium rolfsii, Phytophthora va Fusarium. Thi nghiém dudc thuc hién dong

loat trén dia petri véi moi trudng bot bip c6 2% dudng Dextrose va diéu kién thi

nghiém déng nhi't. Quan sdt sy d6i khang clia Trichodema véi tiing loai nAm trén

sau 7 ngay nudi cdy.

Bang 4.10 Khd ning d6i khdng ctia Trichodema v6i mot s6 loai ndm gay

hai cdy trong trong dat

Kha ning doi khang cia Trichodema véi cac nim

STT Ma
Phytophthora Fusarium Rhizoctonia  Sclerotium
1 T.14 +++ - +++ -
2 T.15 +++ - +++ -
3 T.16 +++ - + -
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4 T.17 +++ + +++ -
5 T.29 +++ + +++ -
6 T.30 +++ - +++ -
7 T.31 +++ - + ;
8 T.32 +++ + +++ -
9 T.33 +++ - +++ -
10 T.34 +++ - ++ -
11 T.35 +++ - +++ -
12 T.36 +++ - + -
13 T.37 +++ - +++ -
14 T.41 +++ + +++ +++

* Ky hiéu: khdng manh (+++), khdng trung binh (++), khdng yéu (+) va
khong khdng (-).

Qua két qud thu dugc nhu bang 4.10, cling nhu quan sét truc ti€p trén dia
petri ching tdi nhin thidy tinh khdng nim c6 sy khdc biét giita cdc dong
Trichodema dang dugc thi nghi€ém (xem hinh 4.2 ; 4.3 ; 4.4 va 4.5). Pic biét, su
khdc biét thé hién rd hon khi so sdnh tinh khdng d6i vdi tirng loai nAm gay hai

khac nhau.
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Hinh 4.2: Kh3 niing d6i khdng clia mot s6 dong nAm Trichodema v6i cdc

loai nAm Fusarium, Rhizoctonia, Sclerotium va Phytophthora ( ti
trdi sang phai)

a. Dong Trichodema s 29 (T29)

b. Dong Trichodema s6 30 (T30)

c. Dong Trichodema s& 32 (T32)

d. Dong Trichodema s6 41 (T41)
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Hinh 4.3: Kh3 niing ddi khdng cia mot s6 dong nim Trichodema v6i nAm
gy bénh Phytophthora.
a. Dong Trichodema s& 16 (T16): Khang trung binh (++)
b. Dong Trichodema s6 33 (T33): Khdng trung binh (++)
c. Dong Trichodema s& 36 (T36): Khiang manh (+++)
d. Dong Trichodema s6 47 (T41): Khdng manh (+++)
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Hinh 4.4: Khi ning ddi khdng clia modt s& dong ndm Trichodema v6iniAm giy
bénh Sclerotium
a. Dong Trichodema s8 36 (T36): Khong khdng (-)
b. Dong Trichodema s6 30 (T33): Khong khdng (-)
c. Dong Trichodema s& 29 (T36): Khdng yé&u (-)
d. Dong Trichodema s6 41 (T41): Khdng manh (+++)
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So sdnh giita cdc dong ndm Trichodema khdc nhau, ching toi thdy ring chi
c6 dong T.41 1a c¢6 kha ning ddi khdng véi cd 4 loai nAm giy bénh trong thi
nghiém (xem hinh 4.2d). Mot s6 khdng y&u v6i Fusarium. Hiu hét déu khdng véi
Rhizoctonia, tuy nhién, mifc do khdang khdc nhau giita cdc dong. Pay 1a diéu kién
dé lva chon nhitng dong cu thé st dung ti€p tuc cho viéc nghién citu. Piéu nay
con néi 1én tinh chuyén biét cia ndm Trichodema trong viéc ddi khdng vdi tirng
loai ndm giy hai cu thé. Mot dong ndm c6 khd ning doi khdng cao mdt loai
bénh, mot ciy trdng hay mot viing sinh thdi ndy chua hin di cé hiéu qua khi st
dung cho diéu kién khdc. PAy 12 mot han ché ciia viéc st dung sadn phdm sinh
hoc so vé6i cdc sdn phdm thudc héa hoc khic, phd rong hon. Vi vy, mudn ning
cao hiéu quid ctia ch€ phim sinh hoc, ma cu thé 1a ch€ phdm Trichodema can
khidc phuc nhudc di€m nay. Tic 13 cAn phdi tuyén chon nhitng ngudn ndm trén
tirng diéu kién cu thé @€ 4p dung ngay chinh trong diéu kién do.

D6i v6i ndm Fusarium, chi c6 4 trong 14 dong ndm Trichodema c6 kha
ning khdang y€u con lai hau nhu khong khdang. Tuy nhién, theo Godwin (2002)
cho ring khd ning ddi khdang clia ndm Trichodema v&i nAm Fusarium thay doi
tily theo ngudn dinh dudng c6 trong mdi trudng.

D3&i v6i ndm Sclerotium hau nhu chi ¢6 ndm Trichodema dong 41 c¢6 kha
ning khdng manh con cdc dong khdc déu khdng y&u va khong khang (xem hinh
4.4d)

D6i v6i ndm Phytophthora, hau hét cdc dong nAm Trichodema déu cé kha
niang khdng cao vé6i loai nAm nay (xem hinh 4.3). Piéu nay cho thdy kh3 ning ddi
khdng clia nAm Trichodema v6i nAim giy bénh do Phytophthora rat 16n. Vi vay,
trong diéu kién viéc sit dung ch€ phaAm ndm Trichodema con chua phd bi€n va
chua thuyé&t phuc ngudi ndng din thay ddi tip tuc s dung thudc. Nén dua ché
phd&m vdi khuyén cdo trir bénh do ndm Phytophthora gdy hai trén mot sd cay
trong chinh, c¢6 gi4 tri kinh t€ cao va dang bi bénh gdy hai rit nghiém trong, giy
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hoang mang cho nha vudn ma ngudi ndng dan goi v4i nhitng ngdn tr nhu 1a “tiéu
dién” hay “sau riéng tu ti”.

4.1.3 K&t qua nhan sinh khoi naAm Trichodema

4.1.3.1 K&t qua nhan sinh khoi Trichodema dang long

Qua thi nghiém khdo sdt tinh doi khdng clia ndm Trichodema, chiing toi
nhin thdy dong T.41 1a uu viéc hon cd. N6 c6 kha ning khdng vé6i cd 4 loai nAim
dua ra khdo sdt. Vi vay ching t0i quyét dinh chon dong nay dwa vao thi nghiém
nhin sinh khdi. Tuy nhién, theo Godwin (2002), khd ning doi khdng cda ndm
Trichodema cdn phu thudc vao di€u kién moi trudng né ton tai. Vi vay chiing toi
chon thém 1 dong trong s& nhitng dong nAim Trichodema c6 khad ning khdng cao
dé khdo sdt thém viéc nhan sinh khdi. Do du ki€n ciia chiing tdi s& khdo sdt kha
ning doi clia ndm Trichodema trén cy tiéu va sau riéng. Vi vdy, ching t6i chon
thém dong thu phan lap dugc & vudn tiéu cta tinh Binh Phudc, c¢6 ky hiéu T.32
dé dua vao thi nghiém nhan sinh khoi.

Thi nghiém nhan sinh khoi dang 18ng, chiing tdi st dung moi trudng chi
yé&u 1a gid thé dudng glucose va gid ddu xanh. Trong mdi trudng chiing tdi cho
thém Uré, KH,PO, va MgSO,. Pay 1a nhitng loai khodng thi€t y€u cho viéc phat
tri€n cla t€ bao ndm ciing nhu gitp cho viéc ddm bdo dd pH thich hop cho ndm
phét trién. Nhitng loai khodng nay chi cAn mdt lugng nhé, nén dnh hudng ctia sy
thay ddi liéu lugng cdc chat nay 1én khdi lugng khudn ty thu dugc 1a khong 16n.
Vi vy, trong moi trudng du ki€n khdo sat chi con 2 yéu t6 hitu cd 1a dudng va
gid can phdi xdc dinh dudc li€u lugng thich hgp. Chiing tdi 1An Iudt c¢d dinh mot
y&u t& d€ khdo st sy thay ddi clia y&u td kia. Thi nghiém, cda ching tdi ti€n
hanh véi 2 dong ndm Trichodema. Vi viy, chiing to6i bo tri thi nghiém & dang

ngau nhién da y&u td vdi 2 dong, 5 nghiém thitc va 4 1an lip lai. Téng cong c6 40
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binh tam gidc cho mdt thi nghiém. Thi nghiém dudc thyc hién trong diéu kién
hoan toan gidng nhau.

4.1.3.1.1 Khao sat y&u to duvng thay ddi, cd dinh luong gia

Trudc tién ching tdi so sdnh gifta cdc nghiém thitc khdc nhau xem c6 su
khdc biét nhu thé nao? Phin tich k&t qua bing ANOVA va qua sd liéu phin tich,
so sdnh, nhin thdy ring luong dudng trong thanh phan moi trudng ting 1&én cang
ting Iugng khudn ty thu dudc, sau d6 gidm, nghiém thic c6 30g dudng trong 1 lit
modi trudng (P.4) c6 gid tri cao nhi't. Tuy nhién, viéc ting khoi lugng khudn ty &
nhitng nghiém thic c¢é lugng dudng 16n khong dang ké va khong cé y nghia thdng
ké. Vi viy, c6 thé st dung lugng dudng & nghiém thic c6 20g dudng trong 1 lit
moi trudng (P.3) d€ st dung trong céc tri nghiém ti€p theo va sin xuat ché phadm
dang 16ng.

Bang 4.11 So sianh khdi lugng khuén ty thu dude & cdc nghiém thitc moi

truong c6 lugng dudng khic nhau trong thi nghi€ém nhéan sinh

khdi Trichodema dang 16ng

Nghiém thitc Khéi lugng khudn ty TB (g) So sdnh
Og dudng + 100g gia 0,4 +0,1 X
10g dudng + 100g gid 1,7+0,1 X
40g dudng + 100g gid 2,3+£0,1 X
20g duong + 100g gia 2,3+0,1 X
30g dudng + 100g gid 2,5+£0,1 X

* Trén cung mot cOt theo phuong thdng ditng thi sy khdc biét & mitc a =

0,05 theo trdc nghiém Duncan.
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4.1.3.1.2 Khao sit y&u t& gia thay ddi, co dinh lvgng duong

-Trén co s& thi nghiém khdo sdt lugng dudng thu duge. Chiing toi thay ddi
lugng gid trong mdi trudng thi nghiém. Ti€n hanh nhu thi nghiém khdo sdt ham
lugng dudng.

Qua két qua thi nghiém & bing 4.12 cho thdy sy khdc biét clia cdc nghiém
thiic véi lugng gid khdc nhau rat c6 y nghia vé phuong dién thdng ké. Lugng gid
cang 16n thu dudc khdi lugng khudn ty cang 16n. Tuy nhién, xét vé y&u t& hiéu
qua kinh t&, ching ta c6 thé chon nghiém thitc G.3, 100g gid song cho 1 lit mdi
trudng hon 13 chon G.5, 200g gid sdéng cho 1 lit moi trudng.

Bang 4.12 So sdnh khdi lugng khudn ty thu dugc & cdc nghiém thic moi

trudng c6 lugng gid khac nhau trong thi nghiém nhan sinh khoi

Trichodema dang 16ng

Nghiém thic Khéi lugng khudn ty TB (g) So sdnh
Og gid + 20g dudng 0.41 £ 0,05 X
50g gid + 20g duong 1.23 = 0,07 X
150g gid + 20g dudng 1.41 £ 0,04 X
100g gid + 20g dudng 1.43 +£0,03 X
200g gia + 20g dudng 1.59 £ 0,05 X

* Trén ciing mot cit theo phuong thdng ditng thi sy khdc biét & miic a =

0,05 theo trdc nghiém Duncan.

+ So sdnh 2 dong ndm Trichodema dung trong thi nghiém nhan sinh khdi
18ng. Trén co s& khdi lugng khuén ty thu dudce & 2 thi nghiém nhan sinh khdi 16ng
& trén, 14y nghiém thic chinh 12 2 dong nAim Trichodema T.41 va T.32 trong di€u
kién thay ddi lugng dudng, lugng gid va lip lai. Phan tich ANOCOVA, két qua
thu dugc theo bang 4.13.
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Qua k&t qua phan tich so liéu & bing 4.13, ta thi'y ring & thi nghiém khdo
sit lugng dudng su khdc biét vé khoi lugng khudn ty giita 2 dong nim
Trichodema thu dugc 1a rat khdc nhau va c6é ¥ nghia 16n vé€ phan tich thong ké.
Dong T.32 cho két qui cao hon dong T.41 rdt nhiéu. Tuy nhién, diéu d6 lai khong
lap lai § thi nghiém khdo sdt lugng gid. Chirng t& moi trudng khac nhau va dong
ndm khdc nhau sy phét trién clia ching ciing khiac nhau. Vi vay, nén tiép tuc st
dung cd 2 dong ndm ndy trong cdc thi nghiém ti€p theo.

Bang 4.13 So sdnh khdi lugng khudn ty thu dudc ctia 2 dong T.41 va T.32

trong cédc thi nghiém nhan sinh khéi Trichodema dang 16ng

Thi nghié m dudng Thi nghiém gia
Nghiém thtrc
KL TB (g) Sosdnh KL TB (g)  Sosdnh
T.41 1,65+0,11 x 1,21 = 0,06
T.32 2,04 + 0,11 X 1.21 £ 0,06

* Trén cung mot cot theo phuong thdng diing thi sy khdc biét & mitc o =

0,05 theo trdc nghiém Duncan.

4.1.3.1.3 Tric nghiém ch& pham dang léng

Qua k&t qud thu dugc tir 2 thi nghiém khdo sit lugng dudng va lugng gid,
chiing to6i chon thanh phan moi trudng 1a 20g dudng gluco, 100g gid song, 1g Uré,
1g KH,PO, va 0.5g MgSO, d& khio sit thém kha ning tdn tai cia ch€ pham sau
khi 1én men cua 2 dong ndm Trichodema. Thi nghiém dudc bo tri 2 nghiém thitc
(2 dong) v6i 10 1an 1ip lai trong 10 binh tam gidc. Sau khi 1én men xong, ching
toi quan sdt hang ngay va nhidn thdy sau thdi gian 1 tudn ch& phim bit dau
chuyén mau. Phan dudi dung dich c6 mau vang sim. Trén mit déng vang, xuit
hién mau xanh, mau dic trung cia nim Trichodema phat trién. Sau d6 trén mit
chuyén mau sim din. Sau 2 thdng chuyén mau ndu den, diy 13 hién tugng

Trichodema phan hiy (xem hinh 4.5b ; 4.5¢).
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2

el

Hinh 4.5: Nhan sinh khdi, sin xud't ch& phdm Trichodema dang 18ng
a. St dung mdy ldc 1én men chim sin xui't ché phdm Trichodema
b. Ché€ pham dang 1dng clia dong Trichodema s6 32 (T.32) 60
ngay sau khi 1én men
c. Ch& phd&m dang 18ng ctia dong Trichodema s& 32 (T.41) 60 ngay

sau khi 1én men
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4.1.3.2 K&t qua nhan sinh khoi Trichodema dang rian

Thi nghiém dugc ti€n hanh dong thdi viéc 1én men dang 18ng v6i 2 dong
Trichodema T.41 va T.32 dudc chon. Duing céc gid thé rin, xdp nhu cdm, triu, vo
ci phé va com ngudi. Vdi ty 1& gid thé khac nhau t& hdp thanh 7 nghiém thitc.
Trong diéu kién thi nghiém nhu nhau. Thi nghiém dudc bo tri theo khdi ngiu
nhién da y&u t&, v6i 4 1an 1ip lai. Sau khi 1én men xong, d€m lugng bao tif bing
budng d€m hdng cau Thomas véi don vi tinh 13 bao t&r /ml ch&é phdm. Luu lai tt
cd cdc miu Ién men dé theo ddi khd ning ndy mam clia bao t trong thdi gian
Iuu trit (xem hinh 4.7).

K&t qud thu dugc sau khi 1én men, phan tich, dudc k&t qud qua bing 4.14.

Bang 4.14 So sinh sd lugng bao tf thu dugc & cdc nghiém thifc c6 co chat

khdc nhau trong thi nghiém nhan sinh khdi Trichodema dang rin

Nghiém thitc S6 luong bao tir / ml x 10°  So sdnh
30g com 1,12 = 0,03 X
10g cdm + 20g vd ca phé 2,604 X
15g cdm + 15g vo ca phé 4,9 +0,6 X
20g cdm + 10g vo ca phé 6,9 0,5 X
20g cdm + 10g trdu 18,5+0,7 X
15g cdm + 15g trdu 29,0 £ 5,0 X
10g cam + 20g trdu 33,5+5,8 X

* Trén ciing mot cot theo phuong thdng ditng thi su khdc biét & mitc o =
0,05 theo trdc nghiém Duncan.
Qua bang 4.14, ching ta thdy ring cdc loai gid thé diung d€ 1én men khéc
nhau 4nh hudng ri't 16n dén s6 lugng bao tir trén modt don vi khdi lugng. Nghiém
thitc 30g com (N.7) c6 gia tri nhd nhat. Pay 13 nghiém thifc ma gid thé 1én men 1a

com, bé mit thong thodng it, din d&n su phat trién cta ndm Trichodema kém,
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kh4 ning tao bao tif thap. Cdc nghiém thic gid thé 1&én men 1a hdn hdp cdm va v
ca phé (N.4, N.5 va N.6), cho lugng bao tir & mifc dd trung binh va gan nhu nhau
§ cédc ty e, khdng c6 su khdc biét vé phuong dién thdng ké. Cdc nghiém thic
cdm va triu cho k&t qud cao nhat (N.1, N.2 va N.3). Pong thdi c6 su khdc biét
ddng k€ giita cdc ty 1&. Nghiém thic 10g cam + 20g trau (N.2) c6 gid tri cao nha't
nhung khong khdc biét 1im so vdi nghiém thifc 15g cdm + 15g trau (N.1). Hai
nghiém thitc nay khdc biét c6 y nghia véi nghiém thitc 20g cdm + 10g trdu (N.3).
Chitng t6 cling trong thanh phan cdm trdu nhung trdu hoi nhich hon mot chit cho
k&t qua tot hon.

Bang 4.15 So sdnh s6 lugng bao tif thu dugc giita cdc dong T.32 va T.41

trong thi nghiém nhan sinh khéi Trichodema dang rin

Nghi€m thuc S6 lugng bao tir /ml x 10° So sanh
T.41 10,0 £ 1,6 X
T.32 17,6 + 1,6 X

* Trén ciing mot cot theo phwong thdng diing thi sy khdc biét & mitc o =

0,05 theo trdc nghiém Duncan.

Qua k&t qud & bdng 4.15, s lieu thong ké cho thdy c6 su khdc biét rit y
nghia vé s6 lugng bao tir thu dudce sau khi nhin sinh khdi gitta 2 dong Trichodema
T.32 va T.41. Pay la co s& cho viéc Iva chon dong Trichodema nhan sinh khoi sit
dung trong céc thi nghiém ti€p theo va ngoai dong rudng.

Bén canh so sdnh vé s6 lugng bao tif thu dugc trén mot don vi khdi lugng
sau khi 1én men, viéc xem xét thdi gian ton trit ch€ phdm rit quan trong. Lugng
bao tif 16n chua hin dd phdt huy t5t kha ning sinh trudng clia nAm ma cdi chinh
13 liéu bao tir @6 c6 khd ning ndy madm hay khong sau mot thdi gian luu trit. Va

thdi gian luu gilt ch€ phdm 1én men dudc bao 1au?
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Hinh 4.6: Nhan sinh khdi, sdn xud't ché phdm Trichoderma dang rin
a. Ch€ phdm Trichoderma dang rin sau 7 ngdy 1én men trén mdi
trudng cdm va triu.
b. Ch& pham Trichoderma dang rin sau 7 ngay 1én men trén moi

trudng com.
c. Ch& pham Trichoderma dang rin dudc luu trir 9 thang sau khi

1én men & cdc nghiém thic thi nghiém.
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Chiing toi ti€n hanh viéc tric nghiém kha ning ndy mam cda tit cd cdc
mau ch& phdm trong thi nghiém trén bing phudng phdp pha loing nhiéu 1an rdi
cho vio dia petri d€ x4dc dinh ching con c¢é khd ning ndy mam hay khong. Tric
nghiém thuc hién 1 1an / thing. Ky hiéu con ndy mam (+) khong ndy mam (-).
K&t qui dugc thé hién qua bing 4.16.

Bang 4.16 Tric nghiém sv ndy mam ciia cdc ch& pha&m ndm Trichodema

theo phuong phdp nhan sinh khoi dang rin

Thdi gian sau 1én men (Thang)

Nghi€ém thurc

1 2 3 4 5 6 7 8 9
15g cdm + 15¢g triu + 0+ + o+ o+ o+ o+ o+ -
10g cdm + 20g triu + 0+ o+ o+ o+ o+ o+ - -
20g cdm + 10g trau + 0+ o+ o+ o+ o+ o+ - -
15g cdm + 15g vo ca phé + + + o+ + o+ o+ - -
10g cdm + 20g vo ca phé + + + + + + - - -
20g cdm + 10g vo ca phé + + + + + + 4+ - -
30g com o+ o+ o+ o+ - - -

Qua cdc thi nghiém va tric nghiém lén men tao ch& phaim dang 1dng va
dang xdp, vé su khdc biét giita cdc nghiém thiic, chiing tdi chon dudc cdc phudng
phdp 1én men phu hgp, 1am vat liéu cho cdc thi nghiém ti€p theo. Tuy nhién, s6
luong bao ti hoic khdi lugng khuidn ty 16n chua dd ma cin phai c6 cdch xi ly
hdp 1y. Pdng thdi, su khdc biét giit 2 dong Trichodema kha rd & thi nghiém nhan
sinh khoi dang rin nhung khong ro 1dm & thi nghiém dang 16ng. Vi vay, chiing t0i
ti€p tuc khdo sit ti€p 2 dong ndy & nhitng thi nghiém ti€p theo trong nha ludi

ciing nhu ngoai dong rudng.
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4.1.4 Khao sat hiéu luc ctia ch& phadm Trichodema trit bénh do nim
Phytophthora gAy hai trén cay tiéu trong diéu kién nha luéi

Trong thi nghiém nay, ngoai viéc khdo sit hiéu Iuc ciia 2 dong ché pham
Trichodema thu dudc tr viéc nhin sinh khdi & dang 16ng va dang rdn, chiing toi
khdo sit thém hiéu qué clia cdc cdch x& 1y khdc nhau. Thi nghiém dudc ti€n hanh
trong diéu kién nha Iuéi véi nhitng nghiém thitc x 1y Trichodema dudc ching
ndm Phytophthora gdy bénh (xem hinh 4.7b va 4.7¢c), ddi chitng 12 nghiém thic
c6 ching Phytophthora khdong xt 1y Trichodema va d6i chitng khong ching
Phytophthora khong xt 1y Trichodema (xem hinh 4.8). Nhu vy, t8 hdp cic yé&u
t6 thi nghiém ta c6 2 ki€u bd tri thi nghiém. So sdnh giita cdc nghiém thic v6i doi
ching 1a thi nghiém don y&u t0, ddnh gid két qud bing phan tich ANOVA. So
sdnh gitta cdc cdch x& 1§ bon, phun va bén két hdp phun ciing nhu so sdnh hiéu
qua ch& pham ctia 2 dong Trichodema 1 thi nghiém da y&u t8, ddnh gid két qua
bing phan tich ANOCOVA. Sau khi ti€n hanh thi nghiém, nhin t8ng thé toan bd
thi nghiém, ching tdi nhin thdy cé su khic biét rit dang ké giita cdc 10 thi
nghiém (xem hinh 4.9) va trén ting cay ti€u cla ting nghi€ém thic (xem hinh
4.10.1 va 4.10.2). K&t qua cta tirng chi tiéu theo ddi nhu sau:

+ T¥ 1¢ ld bénh: Sau khi chiing Phytophthora, ching t6i theo doi, d€m s& 14
bénh va s6 14 diéu tra. Quan sit rudng thi nghiém, ching t6i nhan thdy 1 ngay
sau khi ching di c6 triéu ching 14 bi nhiém bénh. Bénh trén 14 ti€n trién rat
nhanh trong vong 1 tuan, sau d6 gan nhu dirng lai.

Quan sdt vé&t bénh trén 14 ching tOi thdy triéu chitng gdy hai do
Phytophthora trén ciy 14 tiéu rit da dang (xem hinh 4.11). C6 vét bénh § dau
ngon 14, 1am 14 rung hodc con modt phin trén cdy. C6 v&t bénh & cudng 14, 1am 14
rung khi con xanh. C6 v&t bénh gdy hai & mép 14, 14 hodc toan bo phién 4. Piéu

tra 6 2, 4, 6, 8 va 41 ngay sau khi chiing Phytophthora, k&t qua nhu sau:
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b C

Hinh 4.7: Hinh dang bao t& nAm Phytophthora dugc dung trong thi nghiém
a. Sporangia clia nAm Phytophthora palmivora trén mdi trudng PGA
sau 7 ngay nudi ciy (40X) diing nhiém bénh trén siu riéng.
b. Sporangia ctia nAim Phytophthora sp. trén moi trudng PGA sau 7
ngay nudi cay (40X) dung nhiém bénh trén ciy tiéu
c. Sporangia clia nAm Phytophthora sp. trén mdi trudng PGA sau 7

ngay nudi ciy (40X) diing nhiém bénh trén ciy tiéu phong 16n
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Hinh 4.8: Vudn tiéu chudn bi thi nghiém.
a. Toan céanh vudn ti€u lic mdi sang chau.
b. Phan 6 bo tri theo tirng nghiém thifc.

c. TruGe khi chling Phytophthora va x& 1y Trichoderma.
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Hinh 4.9: Cdc nghiém thic tiéu 60 ngay sau x{ 1y theo ting 6 thi nghiém
a. BC khong xt 1y c. T.32bon e. T.32 phun g. T.32 bon + phun
b. BC c6 Phytophthora d. T.41bon f. T.41 phun h. T.41 bén + phun
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C
Hinh 4.10.1: Hinh dang cdy tiéu 60 ngay sau x 1y theo tirng cdng thic cua
thi nghi€m phong trir bénh trén cay tiéu
a. Tdng thé cdc cdy clia 8 nghiém thifc bd tri thi nghiém
b. Cay tiéu clia nghiém thic d8i chitng khong chiing Phytophthora

c. Cay tiéu cua nghiém thic d6i chitng c6 chiing Phytophthora
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d f

e
Hinh 4.10.2: Hinh dang cdy tiéu 60 ngay sau xt Iy theo tirng cdng thiic cua

thi nghi€m phong trir bénh trén cay ti€u

a. Ciy tiéu clia nghiém thtic phun ch& phdm T.41

b. Cay tiéu clia nghiém thitc bén ch& phdm T.41

c. Ciy tiéu ctia nghiém thitc bon + phun ch& pham T.41

d. Cay tiéu ctia nghiém thitic phun ché& phim T.32

e. Ciy tiéu clia nghiém thitc bén ch& phim T.32

f. Cay tiéu ctia nghiém thiic bén + phun ch& phdm T.32
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Hinh 4.11: Triéu chitng bénh do nAim Phytophthora giy hai trén 14 tiéu

a. Cdc dang 14 bi bénh do nAim Phytophthora va 14 khdong bénh

b. Bénh § gitra 14 c. Bénh & phiénld  d. Bénh & cudng 14
e. Bénh § dau 14 f. bénh & 2 mép 14 g. 14 khong bi bénh
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- So sénh giita cdc nghiém thic v6i nhau va véi d6i chitng: K&t qud phan
tich thong ké cho thd'y & 2, 4 ngdy sau chiling sy khdc biét khong rd rang. Bit diu
tr ngdy thi 6 sau chung, c6 sy khiac biét ro giita cdc nghiém thic cé xi ly
Trichodema va cdc nghiém thitc d6i chiing c6 ching Phytophthora. Su khic biét
gifta cdc nghiém thitc ndy duy tri cho dé€n khi chiing toi diéu tra 14n cudi vao thdi
gian 41 ngay sau chiing Phytophthora (xem bang 4.17).

Bang 4.17 So sénh ty 1& 14 tiéu bi bénh gifta cdc nghiém thic qua mot s6

ky di€u tra clia thi nghiém phong trlir bénh trén cdy tiéu

2 NSC 6 NSC 41 NSC
Nghi€m thic Ty 1& So Ty 1& So Ty 1& So
14 bénh sanh 14 bénh sanh 14 bénh sanh
T.41 bon + phun 12,8 £ 1,3 x 179+2,3 x 18,3 +£2,6 x
T.41 bén 15,7+3,0 x x 18,8 +£2,6 x 21,0+ 2,8 x x

T.32b6n + phun 17,1 £3,1 x x 23,1 £3,5 x x 30,535 x x x

T.32 bén 21,2+ 1,6 xx 283+34 xx 32,6 25 X X
T.32 phun 240+ 1,4 x 30,5+44 X 33,3+ 6,0 X X
T.41 phun 21,0 £ 2,5 xx 30,5+£58 x 37,2+ 6,3 X
DC c6 ching P. 24,0 + 1,7 x 46,4 +31 X 89,2+53 X

* Trén cing mot cot theo phuong thdang ditng thi sy khdc biét & mic o =
0,05 theo trdc nghiém Duncan.

Truong hgp nghiém thic BO,, khdong chiing Phytophthora va khong xi 1y
Trichodema (T8), ching t6i khong duwa vao bang phan tich do d6 1a nghiém thic
doi chitng khdng ching Phytophthora, trong di€u kién nha Iudi Iic bo tri thi
nghiém khong thdy xui't hién bénh.

- So sanh giita cdc cdach xit 1y: § tit cd cdc giai doan diéu tra déu thdy c6

st khdc biét. Ty 1& bénh thap nhat § nghiém thifc vira bon vira phun, cao nhit §
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nghiém thifc phun. Tuy nhién, theo két qud xt 1y thong k&, véi 3 cach xit 1y va 8
1an 1ip lai, su khdc biét khong c6 ¥ nghia (xem bdng 4.18).
Bang 4.18 So sdnh ty 1€ 14 tiéu bi bénh giita cdc cdch xt Iy Trichodema

qua mot sd ky diéu tra clia thi nghiém phong trlir bénh trén cay tiéu

2 NSC 4 NSC 41 NSC
Neghiem thite “reme™ 50 Tyl So  Tyle  So
Ia bénh  Sdnh 14 bénh sinh 14 bénh sanh
B6n + phun 150+ 1,7 x 16,8 £2,4 x 244 +29 x
Bo6n 185+1,7 x x 21,1 +£24 x x 26,8 +29 x x
Phun 22,5+ 1,7 X 27,3+2.4 X 35,2+2,9 X

* Trén ciing mot cOt theo phuong thdng ditng thi su khdc biét & miic a = 0,05
theo trdc nghiém Duncan.

- So sdnh giita cdc dong ch& pham Trichodema: Theo doi & tit ca cdc giai
doan diéu tra déu thdy cé sy khdc biét. Ty 1& bénh & nhitng nghiém thic xi 1y
ch& phdm tir dong ndm T.41 cé ty 1& bénh thap hon nhitng nghiém thitc x{ 1y ché
pham tir dong nAm T.32. Tuy nhién, theo két qué x{r 1y thong k&, vé6i su khdc biét
chi c6 y nghia & 1an dicu tra cudi cung, titc 41 ngay sau khi 14y nhiém bénh (xem
bang 4.19).

Bang 4.19 So sdnh ty 1& 14 tiéu bi bénh gitta 2 dong T.32 va T.41 qua mot

s6 ky diéu tra clia thi nghiém phong trit bénh trén cay tiéu

2 NSC 8 NSC 41 NSC
Nghiém thirc TS I TS 16 TS 16 So
14 bénh 14 bénh Libénh  sdnh
T.41 175+ 1.6 2238 242 +27 x
T.32 19.8+ 1,6 27.30 3B4£27 X

* Trén ciing mot cot theo phuong thdng ditng thi su khdc biét & mitc o =

0,05 theo trdc nghiém Duncan.
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+ Su gia ting vé&t bénh trén 14: Sau khi ching Phytophthora, mdi 6 thi
nghiém chiing t6i dinh dau 3 14 bénh, quan sdt triéu chitng va do kich thudc vét
bénh. G cdc ngdy 2, 4, 6 v&t bénh & tAt cd cdc nghiém thitc déu gia ting sau d6
c6 triéu ching sip rung. D&n ngay thit 8 sau khi chiing Phytophthora c6 dén 9/21
14 quan sét bi rung. Kich thuéc vé€t bénh § cdc 14 chua rung ciing rat 16n, tr 3-4
cm, tic hon Y2 dién tich 14.

Mic di vét bénh ting rdt nhanh trong nhitng ngay diu sau khi ching
Phytophthora, nhung qua phin tich thong ké, su khdc biét giita cdc nghiém thitc
12 khong 16n (xem bang 4.20). Ciing nhu su khdc biét khong c6 y nghia thong ké
khi so sdnh giita 2 dong Trichodema dung thi nghiém va cdch x 1y ch€ phdm
nhu thé nao.

Bang 4.20 So sinh sy gia ting v&t bénh trén 14 tiéu giita cdc nghiém thic

qua mot sd ky di€u tra cla thi nghiém phong trlit bénh trén ciy tiéu (mm)

Nghi€m thuc 2 NSC 4 NSC 6 NSC
T.32-bon + phun 6,7+2,0 19,0 £ 1,7 27,3+2,0
T.41-bon 8,0+ 0,6 21,0+ 1,0 30,0 £ 0,6
T.32 bon 10,7 £ 2,3 22,7+2,0 29,7+ 1,5
PC c6 ching P. 11,7+ 0,9 243 +2,0 33,7+ 1,8
T.41-bén + phun 14,3 +2,8 273+24 343+25
T.41-phun 14,7 + 6,8 27,7+6,3 36,0 + 6,1
T.32-phun 15,3 +4,0 26,7 £ 3,0 36,0 £ 3,2

* Trén cing mot cot theo phuong thdng ditng thi su khdc biét & mic o =
0,05 theo trdc nghiém Duncan.
+ Ty 1& day chét: quan sdt rudng thi nghiém, ching t6i nhin thi'y 8 ngay
sau khi chiing Phytophthora hau hét cdc nghiém thiic ¢6 xuat hién day chét. Chi

c6 & nghiém thic T.41-bén + phun 12 chua c6 hién tugng chét. 0] nghiém thdc doi
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chitng c¢6 chling Phytophthora khdng xtt 1y Trichodema (T7) c6 gin 1/3 diy chét.

Qua 15 ngay, tit cd cdc nghiém thiic déu xudt hién diy chét, ty 1& ddy chét ting

1én so vdéi lic 8 ngay. C4 biét, PC ¢6 chiing Phytophthora c6 hon 50% day chét.
Tir 15 d&n 34 ngady sau chling Phytophthora, hiu hét cdc nghiém thitc ¢6 xir ly

Trichodema day khdng bi chét thém va sau d6 c6 bién dong nhe. Riéng T7, ty 1&

diy chét ting dian va dat hon 80% & 41 ngay sau xit Iy. So sdnh giita cdc nghiém

thitc, ching to6i thdy khong c6 sy khdc lim giita nhitng nghiém thic c6 xi 1y

Trichodema ma déu khdc biét rdt rd v6i nghiém thic chi ching Phytophthora.

Diéu d6 dugc thé hién rat rd qua k&t qua phan tich thong ké. K&t qua phan tich §

mot s6 thdi di€m c6 bién dong 16n dugc thé hién qua bang 4.21.

Bang 4.21 So sdnh ty 1& day tiéu chét giita cdc nghiém thifc qua mot so ky

diéu tra clia thi nghiém phong trir bénh trén cay tiéu

8 NSC 15 NSC 41 NSC
Nghiem thite =755, So Ty 16 So Ty 16 So

diy chét sdnh daychét sdnh diychét sdnh
T.41-bon + phun 0,0+0,0 x 13,3+4,77 x 15,8 £4,2 x
T.32-bon 33+2,0 x 11,7+3,2 x 183+ 1,7 x
T.41-b6n 33+2,0 x 5017 x 16,7+ 5,8 X
T.41-phun 33£2,0 x 13,3+4,77 x 13,3+4,77 x
T.32-phun 50x1,7 x 10,0+ 3,3 x 31,7+ 12,0 x
T.32-bon + phun 8,3+5,0 x 10,043 x 150+£7,4 x
DC c6 ching P. 35,0+9,2 X 51,7+10,3 X 83,2+7,0

* Trén ciing mot cot theo phuong thdng ditng thi su khdc biét & mitc a = 0,05

theo trdc nghiém Duncan.

So sanh giita cdc cach xi 1y, chiing toi nhan thay tir thdi gian ddu sau khi

ching Phytophthora nghiém thiic bén c6 ty 1€ day chét thip nhat. Sau 29 ngay
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chling Phytophthora nghiém thic vira bén vira phun ¢ ty 1& diay chét thip hon.
Tuy nhién qua phan tich thong ké, su khdc biét nay khong c6 ¥ nghia.

So sdnh giita cdc dong Trichodema, qua két qua phan tich thong ké, su
khdc biét vé ty 1& day chét gifta 2 dong khong c6 ¥ nghia.

V& triéu chiing ddy chét & cd tir ngon, goc va giifa than (hinh 4.12, 4.13)

+ SO chdi non mdi moc: Quan sdt trong sudt qué trinh theo doi, chiing toi
thdy cdc nghiém thic T.32-b6n, T.32-phun, T.32-bén + phun c6 sy phdt trién
chdi non nhiéu hon so véi cdc nghiém thitc con lai. G thoi gian 8 ngay sau khi
ching Phytophthora, cdc nghiém thic T.41-bén, T.41-phun, T.41-bén + phun
chua c6 su khdc biét vdi d6i chitng. Nhitng ngay sau quan st bit diu thdy bit
dau c6 khdc biét nhung khong nhi¢u 1im (xem bang 4.22).

Bang 4.22 So sdnh s6 chdi mdi moc giita cdc nghiém thifc qua mdt s6 ky

dicu tra clia thi nghiém phong trit bénh trén cay tiu

8 NSC 15 NSC 41 NSC
Nghiém thuc
S& chdi  SS S& chdi SS  S6 chdi SS

bCc6 chingP. 13,8+ 1,5 x 17,5+1,3 x 23,5+1,6 x
T.41-b6n 17,3+ 1,3 «x 20,5+0,9 x 2800+25 xx
T.41-phun 17,8 £0,8 x 25014 xx 29513 xx
T.41-b6n + phun 18,3 +2,4 x 240+24 xx 33,850 xx X

T.32-bon 30,3 5,2 X 338x44 x x395+52 xxXx
T.32-b6n + phun 32,0 £ 6,5 X 36,073 x43,3+5,8 X X
T.32-phun 323+ 1,7 X 423+29 x 50,3 +4,3 X

* Trén ciing mot cOt theo phuong thdng ditng thi su khdc biét & miic a = 0,05
theo trdc nghiém Duncan.
So sdnh s& chdi non mdi moc gitta cdc cdch xit Iy khdc nhau, phun, bén va

vira phun vira bén, trong sudt qud trinh theo ddi ching tdi nhian thiy khdng cé
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Hinh 4.12: Triéu chitng bénh do nAim Phytophthora gy hai trén ngon tiéu
a. Cdc dang triéu chiing chét ngon sau khi chiing nim
Phytophthora va ngon cdy tiéu khde
b. Ngon cay tiéu tru6c khi chiing Phytophthora
c. Ngon cdy ti€u bi bénh & 4 ngay sau khi chiing Phytophthora
d. Ngon cdy tiéu bi bénh & 30 ngay sau khi chung Phytophthora

69



DOWNLOAD» AGRIVIET.COM

C d

Hinh 4.13: Triéu ching bénh do ndm Phytophthora giy hai trén diy tiéu
a. DAy tiéu chét & phan goc khi chiing nAm Phytophthora
b. Day tiéu ché&t § phan giita khi chliing ndm Phytophthora
c. Day tiéu chét & phan ngon khi chiing nAm Phytophthora
d. Day tiéu khde khdng bi nhiém bénh
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khdc biét 16n. Qua phan tich thdng ké, sy khdc biét hoan toan khong c6 y nghia
gitta cdc cach x& Iy ché€ phadm Trichodema.

So sdnh giita cdc dong ch& phdm Trichodema, qua bing 4.23, ching toi
nhin thdy c6 su khdc biét khd 16n giita cdc nghiém thic.

Bang 4.23 So sanh s6 chdi méi moc giita 2 dong T.32 va T.41 qua mot s&

ky diéu tra ctia thi nghiém phong trlit bénh trén cay tiéu

Nghiém 8 NSC 15 NSC 22 NSC 41 NSC
thirc S6 chdi  SS S6chdi SS  S6 chdi SS S6 chdi  SS
T.41 17,8 +2,0 X 23,16+2,1 X 29.1+23X 30,4 +2,5 X

T.32 31,5+£2,0 x 37,33+ 2,1 X 41,8+23 x 443+25 X

* Trén cing mot cot theo phuong thdng ditng thi sy khdc biét & mitc o = 0,05
theo trdc nghiém Duncan.

+ Ty 1& chdi non chét: Quan sdt sy sinh trudng ctia chdi non ciing véi su
1ay nhiém bénh clia chiing, ching tdi thd'y da s& cdc chdi non & nghiém thirc doi
chitng c¢é chling Phytophthora d&u bi nhiém va ché&t gin hét vao cudi dgt diéu tra
(xem hinh 4.14). Trong khi d6 G cdc nghiém thdc c6 xt 1y Trichodema chi ding
lai & miic khodng 15% s6 chdi non bi nhiém bénh. Theo k&t qu phan tich thong
ké, su khdc biét gitta cac nghiém thic c6 va khdng x& 1y Trichodema chi thuc sy
c6 ¥ nghia § 29 ngay sau chling Phytophthora. Ty 1& chdi ch&t & mot s& giai doan
diéu tra th€ hién qua bang 4.24.

So sanh gifft cdc cdch x& Iy Trichodema, ching tdi thid'y c6 khic biét trong
thdi gian ddu, sau d6 su khac biét nay it bi€u hién hon. Qua xi Iy thong ké&, bang
k&t qud cho thdy hau hét sy khdc biét nay déu khdng c6 y nghia.

Theo doi gitra cdc nghiém thitc x& 1y nhitng dongTrichodema khdc nhau,
ddng thdi v6i viéc gia ting chdi mdi khdc nhau, ty 1& cdc chdi chét cling khdc

nhau rit rd trong gin cd qud trinh diéu tra. Chi 1an di€u tra cudi cling sy khdc
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Hinh 4.14:

Triéu chitng bénh do nAm Phytophthora giy hai chdi tiéu mdi

a. Choi tieu non bi nAm Phytophthora gy hai trén 14
b. Chdi tiéu mdi hinh thanh bi nAm Phytophthora hai chét
c. Chdi tiéu non bi nAim Phytophthora gy hai trén ngon

d. Choi tiéu non khoé khdng bi nhiém bénh
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biét nay khong dugc 16 vé phuong dién thong ké. K&t qua phan tich so liéu thong
ké thé hién qua bang 4.25.
Bang 4.24 So sinh ty 1& chdi tiéu mGi moc bi chét gifta cdc nghiém thitc

qua mot sd ky diéu tra clia thi nghiém phong trlir bénh trén cay tiéu

15 NSC 22 NSC 34 NSC
Nghiém thiic Ty 1é Ty 1& Ty 1&
. ’ SS . ’ SS . ~SS
choi chét choi1 chét cho1 chét

T.32-b6n + phun 23+23 x 43+33 X 72377 X
T.32-b6n 0,0+0,0 x 9,3+£2,4 x 11,9+2,6 x
T.41-bén 14+14 x 93+2,6 x 11,9 +3,77 x
T.41-b6n + phun 6,0£4,8 x 12,7+4,4 x 13,0+4,5 x
T.32-phun 3.8+£1,6 x 12,0+3,2 x 14,1 £3,0 x
T.41-phun 160+3,1 x x 20,7+34 x x 144+39 x
DC c6 ching P. 29,0 £ 15,2 x 40,7 £ 16,2 x 90,4 +£4,38 X

* Trén ciing mot cot theo phuong thdng ditng thi su khdc biét & mitc a = 0,05
theo trdc nghiém Duncan.
Bang 4.25 So sdnh ty 1& chdi tieu m&i moc bi chét giita 2 dong T.32 va

T.41 cta thi nghiém phong trlr bénh trén cay tiéu

8 NSC 15 NSC 22 NSC 41 NSC
Nghi€ém
, T§ 16 T§ 18 T§ 18 T§ 18
thie : ss o ss 7 ss 77 ss
chdi chét chdi chét chdi chét chdi chét
T.32 20+1,9 x 8,5+2,1 x 9,3+34X 11,0+ 49 x
T.41 9,6 +1,9 X 16,6 +2,1 x 17,0+x34 x 20,7+4,9 X

* Trén cung mot cot theo phuong ngang thi su khdc biét & miic a = 0,05 theo trdc

nghiém Duncan.
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+ Anh hudng dén r& cdy: Sau khi k&t thic qué trinh diéu tra theo ddi cdc
chi tiéu 14, ddy, chdi, ching t6i ti€n hanh nhd cdy d€ khdo sit thém dnh hudng
ctia Trichodema va Phytophthora dén viéc sinh trudng cta ré cdy (xem hinh
4.15). K&t qua thu dugc thé hién qua bang 4.26.

Bang 4.26 So sdnh khdoi lugng bo ré sau thi nghiém phong trir bénh trén

cay tiéu
Nghiém thitc Khoi lugng ré (g/chau) So sdnh

DC c6 ching P. 21.8 = 1,1 x
T.41-b6n 31.0+0,8 X
T.41-phun 32.2+0,7 X
T.32-b6n 32.7+0,8 X
T.32-phun 33.7+0,8 X X
T.32-bon + phun 343 +2,0 X X
T.41-b6n + phun 379 + 1,8 X
DC khong ching P. 46.7 £ 3,2 X

* Trén ciing mot cot theo phuong thdng ditng thi su khdc biét & mitc a =

0,05 theo trdc nghiém Duncan.

Qua bing 4.26, xit 1y thong ké& vé so sdnh, c6 su khac biét rd't c6 y nghia
gilta nghiém thitc ddi chitng c¢6 chling Phytophthora (BO1) véi tt cd cdc nghiém
thitc khdc. Trong khi sy khdc biét gifta nhitng nghiém thifc c6 x& 1y ché phdm
Trichodema v6i nghiém thitic d6i ching khong chiing Phytophthora (B02) khong
khdc biét 1im. Trong d6 nhitng nghiém thitc vira bén k&t hdp phun gin tudng
duong vdi nghiém thic d6i chitng khong ching Phytophthora. Piéu nay ciing thé
hién ro khi phin tich thdng ké so sdnh khdi lugng ré giita cdc cdch xit Iy khic
nhau qua bang 4.27, nghiém thic vira bén k&t hop phun ch& phdm Trichodema bd

ré tiéu dudc bio vé tot hon.
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g h
Hinh 4.15: Hinh dang c4y va bo ré tiéu & cdc nghiém thic sau thi nghiém
a,b. BC khong chung Phytophthora e f. Xt 1y Trichodema T.32

¢,d. BC c6 ching Phytophthora g,h. X@ 1y Trichodema T.41
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Bang 4.27 So sdnh khdi luong bd ré & cdc nghiém thic cé cdch xb ly

Trichodema khac nhau sau thi nghi€ém phong trtr bénh trén cay ti€u

Nghiém thifc Khoi lugng ré (g/chdu)  So sdnh
Bon 31.8+£0,9 x

Phun 32.9+0,9 x

Bo6n + phun 36.1 0,9 X

* Trén ciing mot cot theo phuong thdng ditng thi su khdc biét & mitc o =

0,05 theo trdc nghiém Duncan.

Tuy nhién, khi so sdnh khdi lugng ré giffa cdc nghiém thic x& 1y cdc dong
Trichodema khic nhau (T.41 va T.32) hau nhu sy khdc biét vé khoi lugng ré
khong c6 y nghia (xem bang 4.28)

Bang 4.28 So sdnh khoi luong bd ré & cdc nghiém thifc xit 1y cdc dong

Trichodema khac nhau sau thi nghiém phong trir bénh trén cay

ti€u
Nghiém thifc Trong lugng ré (g/chiu)  So sdnh
T.32 33.6 £0,8
T.41 33.7+0,8

* Trén cing mot cot theo phuong thdng ditng thi su khdc biét & mic o =
0,05 theo trdc nghiém Duncan.
Qua thi nghiém x@ 1y 2 dong ch& phim Trichodema khic nhau T.41 va
T.32, v6i 3 cdch xir ly khac nhau 1a diung dang rin dé bén, dung dang 16ng dé
phun va dung két hdp vira bon vira phun trén rudng thi nghiém da 14y nhiém
nhin tao ndm giy bénh Phytophthora so véi doi chitng c6 va khdng 1dy nhiém
Phytophthora. Vi mot s§ chi tiéu di theo doi, ddnh gid sau phan tich ching i

thdy ring:
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Hau hét déu c6 su khdc biét rdt c6 y nghia giita cdc nghiém thic cé xi 1y
Trichodema so véi cdc nghiém thitc ddi chitng ¢6 14y nhiém Phytophthora, chi cé
chi tiéu sy gia ting v&t bénh 1a khong c6 y nghia, di€u nay cho thd'y Trichodema
c6 tdc dung cham hon so véi su tAn cdng clia Phytophthora. Pong thdi mot s6 14
v&t bénh giy hai khong 16n nhung da rung sau khi theo ddi, day c6 thé 12 mot cd
ch& tw bdo vé clia cay trong trudc sy tin cdng clia cdc tdc nhan gay hai.

So sdnh giita cdc cdch xt 1y Trichodema, bén, phun va bon két hgp phun,
hiu hét & cdc chi tiéu theo ddi, su khdc biét khdng 16n. Qua dé, khi dua ra sk
dung dai tra trén dong rudng ta nén chon phuong phdp nio vira tién dung vira c6
hiéu qud kinh t& cho tirng loai cdy trong cu thé nhu tudi ch€ phadm cho céc loai
rau, bon dang rdn cho cdc cdy lau nam.

So sdnh giita hai dong Trichodema dung thi nghiém, da s& su khdc biét
khong 16n. Trong mot s chi tieu dong T.32 c¢6 nhinh hon c6 thé sit dung dong
nay cho cdc thi nghiém ti€p theo dé kh:flng dinh lai hiéu luc ctia n6 khi dua ra
ddng rudng.

4.1.5 Khao sat hiéu lyc cia ch& pham Trichodema trit bénh do nim
Phytophthora sp. gay hai trén cay sau riéng.

Qua viéc chon loc, thit d6i khdng cdc dong Trichodema véi céc loai nAm
giy hai. Qua thi nghiém nhan sinh khoi Trichodema dang 1dng va dang rin. Pic
biét, qua thi nghiém khio sdt hiéu lyc ctia ch€ phdm Trichodema trong nha 1uéi,
chiing t6i quyét dinh chon ch& phd&m dang rin ctia dong T.32 ti€p tuc thit nghiém
ngoai dong rudng. VSi muc dich kiém tra hiéu luc cla ché& phffm, xdc dinh lieu
lugng thich hgp va cdch x{t Iy hgp 1y, chiing t6i bd tri ¢6 nhi€u nghiém thic ¢é xi
1y ch&€ phdm Trichodema véi liéu lugng khdc nhau va cé hay khong két hop vdi
phan chudng so vdi 2 nghiém thic ddi chiing 13 c¢6 bon phan chudng va khong

bén phan chudng.
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Cay trong dung thi nghiém 1a siu riéng, khdc trong nha 1u6i (cay tieu), dé
kiém tra thém phd tdc dong ctia ch€ pham. Chiing tdi ti€n hanh déng thdi trén
cdy sdu riéng vudn uom va ddng rudng d€ xem xét thém viéc dp dung ch& phdm
Trichodema trong thyc tién phong trir dich hai sau nay.

4.1.5.1 Khao sit trong giai doan cay siu riéng chuin bi xuit vudn

- Ty 1& cay chét canh, héo dot: sau khi chiing ndm 1 tudn hdu hét cdc cay
sau riéng con déu cé bidu hién bi vang, rung 14 chan, khd va chét cdc canh bén
du6i, modt s& khd va chét dot (xem hinh 4.16a va 4.16b). K&t qua diéu tra cho
tha'y, & 15 ngay sau khi chliing nhiém dugc xi&t 1y hdn hop phan chudng va ché
phdm Trichodema, ty 1& ciy bi khd canh bén dudi va chét dot & nghiém thic 2,
nghiém thiic khong xt 1y ch&€ pham Trichodema cao nhi't (93,33%). Nghiém thic
chi xi Iy 25 gram ch& phdm Trichodema | ciy (T4) c6 ty 1& cay bi kho canh va
chét dot thdp nhat va khdc biét c6 y nghia so v6i cdc nghiém thic khdc. Cdc
nghiém thic x& 1y ch& phadm Trichodema va phan chudng c6 bi€u hién gin giong
nhau va ty 1& c4y bi kho canh va chét dot tudng duong nhau (bdng 4.29).

- Ty 1& cay hdi phuc: Cay bit diu thé hién su hdi phuc & 30 ngay sau khi
xtt 1y, ching ra nhiéu dot non méi, nhung cho dén 45 ngay sau khi xtt 1y cdc cay
th€ hién sy hdi phuc khd ro rét, dic biét ddi véi cdc nghiém thitc c6 xir 1y ché
phd&m Trichodema. Nghiém thiic chi x&¥ 1y phdn chudng (T5) ciing hdi phuc tuy
nhién mic hdi phuc thip hon so vdi cdc nghiém thic cé6 x& 1y ch& phdm
Trichodema.

O 60 ngay sau khi x& Iy cay gan nhu hdi phuc hoan toan d6i véi céc
nghiém thiic ¢6 x& 1y ché phdm Trichodema. Qua xi 1y thong ké, khong c6 su

khédc bi€t c6 y nghia gitra nhitng nghi€ém thirc nay (xem hinh 4.17, va 4.18).
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Hinh 4.16: Triéu chitng bénh do ndm Phytophthora giy hai trén sau riéng
a,b. Triéu chtng 14 sdu riéng bi bénh & 15 ngay sau khi chiing nAm
Phytophthora palmovora
c. Triéu chitng 14 sau riéng bi bénh & ngoai ddng rudng

d. R& siu riéng vudn wom nam Phytophthora palmovora gy hai
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Hinh 4.17: Siu riéng giai doan cdy vudn wom 2 thing sau ching nhiém
Phytophthora palmovora va xt Iy ch& phdm Trichodema
a. Toan céanh rudng thi nghiém
b. Nghiém thitc xtt Iy 10g Trichodema + 800g phan chudng / bau

c. Nghiém thitc ddi chitng khong xit 1y Trichodema va phan chudng
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Hinh 4.18: Cay siu riéng giai doan cdy vudn uom 2 thing sau chling nhiém

Phytophthora palmovora va xit Iy ch€ phdm Trichodema & cdc nghiém thic

a. 10g CP Tr. + 800g PCh. b. 20g CP Tr. + 800g PCh.
c. 40g CP Tr. + 800g PCh. d. 25¢ CP Tr. + Og PCh.
e. Og CP Tr. + 800g PCh. f. 0g CP Tr. + Og PCh.

81



DOWNLOAD» AGRIVIET.COM

Bang 4.29 So sénh ty 1& cAy bi chét canh, héo dot gifta cdc nghiém thic &

thi nghiém phong trit bénh trén cdy siu riéng vudn uom

Nghi€ém thic Ty 1€ bénh 15 ngay SXL So sdnh
20g Tr. 33,333 x

10g Tr. + P.Ch 53,3+3,3

40g Tr. + P.Ch 60,0 = 5,8

20g Tr. + P.Ch 73,3 +3,3

bC c6 P.Ch 93,3+3,3 X
bC khong P.Ch 93,3+3,3 X

* Trén cung mot cdt theo phuong thdng ditng thi su khdc biét & mitc a = 0,05 theo
trdc nghiém Duncan.
Bang 4.30 So sanh ty 1& cay hdi phuc gifta cdc nghiém thitc § thi nghiém

phong trlir bénh trén ciy siu riéng vudn wom

45 NSXL 60 NSXL
Nghi€ém thic
Ty 1& hdiphuc  SS Ty 1é hdi phuc  SS

bC khong P.Ch 13,3+3,3 X 13,3+3,3 X

bC c6 P.Ch 33,3+33 33,3+6,7

20g Tr. 46,7 + 3,3 x 833+373 X
10g Tr. + P.Ch 50,0 £5,8 X 76,7+33 X
20g Tr. + P.Ch 53,3+3,3 x 76,7+33 X
40g Tr. + P.Ch 56,7 + 6,7 X 86,7+ 3,3 X

* Trén ciing mot cot theo phuong thdng ditng thi su khdc biét & mitc a =
0,05 theo trdc nghiém Duncan.
- Ty 1& cAy chét hin: Sau 45 ngay ching nhiém ndm bénh va x{ 1y hdn

hdp phan chudng va ch& phdm Trichodema, & hau hét cac nghiém thic déu cé
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ciy bi chét, ty 1& cdy chét § cac nghiém thitc c6 xtt 1y Trichodema déu rat thip so
vdi nghiém thitc chi bon phan chudng va nghiém thitfc khong phan chudng. Quan
sdt ré cay chét c6 triéu chitng thdi (xem hinh 4.16d)

J 60 ngay sau chiing nhiém ndm xi Iy hdn hop phan chudng va ch& phim
Trichodema ty 1& cdy bi chét & cdc nghiém thidc c¢6 xt Iy Trichodema va ké ca
nghiém thitc chi c6 phan chudng déu khong gia ting. Nghiém thitc ddi ching
khong phin chudng ty 1& chét 1a 96,66%.

Bang 4.31 So sdnh ty 1& cdy chét hin gifta cdc nghiém thifc & thi nghiém

phong trit bénh trén ciy sau riéng vudn uom

45 NSXL 60 NSXL
Nghi€m thic
Ty 1& cay chét SS Ty lé cay chét SS
10g Tr. + P.Ch 10,0+ 0,0 x 10,0+ 0,0 x
20g Tr. + P.Ch 10,0+ 0,0 x 10,0+ 0,0 x
40g Tr.+P.Ch  10,0+00 x 10,0+ 0,0 X
20g Tr. 10,0+ 0,0 x 10,0+ 0,0 x

bC c6 P.Ch 20,0 £ 0,0 X 20,0 = 0,0 X

PCkhong P.Ch 467 + 3.3 X 73,3 + 26,7 X

* Trén cing mot cot theo phuong thdng diing thi sy khdc biét & mitc o =

0,05 theo trdc nghiém Duncan.

Qua phin tich thong ké, su khdc biét gifta cdc nghiém thic c¢6 xit Iy ché
phd&m Trichodema v&i nghiém thic khong x Iy ché phdm Trichodema va giita
nghiém thifc c6 bén phan chudng vdi nghiém thitc khong bon phan chudng 14 rat
y nghia. Nhung su khdc biét giita cdc nghiém thifc c6 bén phan chudng két hop
ch& phdm Trichodema & cic liéu lugng khdc nhau khong 16n, khong c6 y nghia

v€ phuong dién thdng ké.
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- Dién tich 14: vé kich thuéc 14 & cdc nghiém thitc ciling c6 su khdc biét. 0
30 ngay sau x&f Iy nghiém thic x& Iy 25 gram ch& phdm Trichodema / ciy (T4)
kich thu6c 14 to nhat. Tuy nhién d€n 60 ngay sau khi x& Iy thi nghiém thic 40g
Trichodema + 800g phin chudng c6 dién tich 14 to, cAy xanh t&t va dep nhat
(xem bdng 4.32).

K&t qud phin tich thong k& & 60 ngdy sau xit 1y cho thdy c¢6 su khdc biét
c6 y nghia giita cdc nghiém thifc ¢c6 bon phan két hgp ché pham Trichodema véi
cdc nghiém thiic khong bén phan chudng hoic khong xt 1y Trichodema. Nhitng
su khdc biét khac thuc sy khong c6 y nghia.

Bang 4.32 So sdnh dién tich 14 gitta cdc nghiém thdc & thi nghiém phong

trir bénh trén ciy sdu riéng vudn uom (sz)

30 NSXL 60 NSXL
Nghi€ém thic
Diéntichld Sosidnh  Diéntichld  Sosdnh

DC khong P.Ch 45,7 +33 X 03+03 X
20g Tr. 772+ 2,7 X 67,7+59 X
bC ¢6 P.Ch 58,0+£6,2 x Xx 68,3 +4,1 X
10g Tr. + P.Ch 63,3 2,4 X X 81,7+2.8 X
20g Tr. + P.Ch 63,4 +42 X X 85,3 +2.8 X X
40g Tr. + P.Ch 66,6 + 7,1 X X 94,0 £ 0,6 X

* Trén cung mot cOt theo phuong thdng ditng thi su khdc biét & mitc a =
0,05 theo trdc nghiém Duncan.

4.1.5.2 Khao sat trén cay sau riéng ngoai dong rudng

O 15 ngay sau khi x& 1y, cay bit ddu ra dot non & hiu hét cdc nghiém
thic, khdo sdt viing ré trong dit cling thd'y ¢ su ra ré méi & hiu hét tat cd cdc

cdy sau khi dugc xt 1y. Po chi s6 SPAD, cho dén 1 thang sau khi xit 1y, giita cdc
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nghiém thic chua thé hién sy khic biét vé ham lugng diép luc td trong 14 nhung
G thang thd 2 sau khi x&¢ 1y thi da c¢6 su khdc biét ro rét gitta cac nghiém thiic c6
xtt 1y ch& phd&m Trichodema va céc nghiém thic khong xir 1y ché phim
Trichodema (xem bang 4.33). Rudng thi nghiém va cdch x Iy ch€ phim xem
hinh 4.19 va 4.20.

Bang 4.33 So sdnh chi s6 diép luc td trén 14 giita cdc nghiém thic § thi

nghiém phong trit bénh trén cdy sau riéng ngoai rudng

30 NSXL 60 NSXL
Nghiém thic
Chi s6 SPAD Chi s6 SPAD  Sosdnh

125g Tr. + P.Ch 239+1,1 26,8 = 1,3 X
250g Tr. + P.Ch 25,7+ 1,2 32,1 1,5 X X
500g Tr. + P.Ch 249 + 1,1 324 +1,6 X X
200g Tr. 23,7+ 1,0 31,3+ 1,5 X X
bC c6 P.Ch 234+ 1,3 21,5+ 1,0 x
DbC nhu Nd 21,9 £ 1,1 20,3 +£1,0 x

* Trén ciing mot cot theo phuwong thdng diing thi sy khdc biét & mitc o =

0,05 theo trdc nghiém Duncan.

Khéo sdt kich thuGc 14 qua 2 thdng x@ 1y, ching t6i cling ghi nhdn cé sy
khdc biét vé kich thudc 14 gifta cdc nghiém thitc. Nghiém thic ¢é kich thudc 14
cao nhit vin 1a cdc nghiém thic cé x& 1y phan chudng két hop véi Trichodema
lieu lugng cao. Tuy nhién, qua phan tich thong ké, su khac biét nay khong thuc
su ¢6 ¥ nghia (xem bang 4.34).
- TAn sud't xud't hién cia ndm Phytophthora palmivora sau khi xit 1y: K&t qud cho
thdy sau khi x& ly hdn hgp ché phdm phan chudng va Trichodema, tin sui't xuit
hién ctia nAm qua cdc 1an phan 1ap déu gidm, dic biét 1a nghiém thic x& 1y phan

chudng va Trichodema liéu lugng 500g, c6 tan sudt xuat hién clia ndm Ia thap
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nhi't va khdc biét ¢c6 ¥ nghia so vdi tit cd cdc nghiém thic con lai. So sdnh giira
cidc nghiém thitc c¢6 xit 1y két hop ché pham Trichodema va phan chudng déu
khac bi€t c6 ¥ nghia v6i cdc nghi€ém thitc khac. Pdc biét c6 sy khac biét I6n giita
c6 bon phan chudng véi cdch xit Iy nhu ndng din dang thyc hién (xem bang 4.35;
béng 4.36).

Bang 4.34 So sdnh dién tich 14 giita cdc nghiém thiic & thi nghiém phong

N A A A A A PN A 2
trt bénh trén cdy sau ri€ng ngoai rudng (cm”)

30 NSXL 60 NSXL
Nghiém thic
Diéntichld Sosdnh  Diéntichld  Sosdnh

DbC nhu Nd 32,7+2,5 «x 60,6 +5,4 X
bC ¢6 P.Ch 348+2,6 x x 65,9 +56 x X
250g Tr. + P.Ch 37,725 x x x 82,7+5,4 x X
125g Tr. + P.Ch 38,0+2,5 x xx 722 +53 X X
200g Tr. 40,7 + 2,5 X X 66,4 + 5.4 X
500g Tr. + P.Ch 44,1 =+ 2,5 X 80,0 + 5,4 X

* Trén ciing mot cot theo phuong thdng ditng thi su khdc biét & mitc o =

0,05 theo trdc nghiém Duncan.

Qua thi nghiém trén ciy siu riéng giai doan vudn uom, & hau hét cdc chi
tiéu lién quan d&€n hiéu luc ctia ch& phdm Trichodema, déu c6 su khac biét rit c6
y nghia giita nhitng nghiém thifc c6 xi¥ Iy va khong xit Iy ch€ pham nay. nhung su
khdc biét giita cdc nghiém thitc c¢6 li€u lugng st dung khdc nhau va cdch xt ly
khdc nhau khong c6 ¥ nghia 1im. Pong nghia vé6i viéc lya chon nhitng nghiém
thitc liéu lugng st dung thap d€ ting hiéu qua kinh t&, hay ti€p tuc thi nghiém &

nhitng liéu lugng thap hon nita dé x4c dinh liéu lugng t&i wu.
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Hinh 4.19: Vudn siu riéng 5 nim tudi trong thi nghiém dinh gid hiéu qua
phong trir bénh clia ch& pham Trichoderma ngoai ddng rudng
a. Vudn ciy sau riéng trude thi nghiém
b. Vudn cdy sdu riéng dang 1am vé sinh chudn bi bd tri thi nghiém
c. Vudn cdy siu riéng dang xt 1y Trichoderma va phin chudng

d. Vudn cdy sdu riéng 15 ngay sau xt 1y Trichoderma va phin chudng
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Hinh 4.20: Cich xt 1y ché phdm Trichoderma va phian chudng trong thi
nghiém phong trir bénh trén cdy sdu riéng ngoai dong rudng
a. Panh rdnh quanh goc ciy siu riéng
b. B6n hdn hgp ché phdm Trichoderma va phan chudng
c. Ric ch& phadm Trichoderma & nghiém thiic khdng cé phan chudng

d. 14 @4 lai sau khi x@ Iy ch& phd&m Trichoderma va phan chudng
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Bang 4.35 So sdnh tin suit xud't hién Phytophthora giita cdc nghiém thiic

§ 15 va 30 ngay sau x{ ly cta thi nghi€ém phong trir bénh trén cdy

sau riéng ngoai rudng (%)

15 NSXL 30 NSXL

Nghiém thirc . . \ ;

Tan sult SS Tan suat SS
500g Tr. + P.Ch 45,5+ 4,7 x 17,1 £3,6 x
250g Tr. + P.Ch 58,4+46 x x 27,6 £3,5 x X
125g Tr. + P.Ch 58,4+46 x x 29,7+35 x X
bC c6 P.Ch 644+46 x 38,7+3,5 X X
200g Tr. 62,4 +4,5 X 43,6 + 3,5 X
bC nhu Nd 83,5+ 4,6 x 84,6 3,6 X

* Trén cing mot cot theo phuong thdang ditng thi su khdc biét & miic a =

0,05 theo trdc nghiém Duncan.

Bang 4.36 So sdnh tin suit xud't hién Phytophthora giita cdc nghiém thiic

§ 45 va 60 ngay sau xu 1y cua thi nghi€m phong trir bénh trén

cdy sau riéng ngoai rudng (%)

45 NSXL 60 NSXL
Nghiém thuc

% SS % SS
500g Tr. + P.Ch 14,7+2,7 x 13,6 £1,7 x
250g Tr. + P.Ch 21,5+2,6 x x 21,1 £ 1,7 X
125g Tr. + P.Ch 23,626 X 254 £ 1,7 X
bC c6 P.Ch 36,4 + 2,6 41,1 = 1,7 X
200g Tr. 39,3 +2,6 41,5+ 1,7 X
PC nhu Nd 87,0 + 2,6 x 86,1 1,7 X

* Trén cing mot cot theo phuong thdang ditng thi su khdc biét & miic a =

0,05 theo trdc nghiém Duncan.

89



DOWNLOAD» AGRIVIET.COM

O ¢4 thi nghiém cdy vudn uom va thi nghiém cdy ngoai dong rudng, cic
nghiém thitc c6 bon k&t hop phan chudng va ch& phdm Trichodema khic biét rat
c6 y nghia v6i nhitng nghiém thic khong k€t hgp trong nhitng chi tiéu theo doi
dén sinh trudng clia cdy trong va sy tdn luu cda mam bénh, nhung su khdc biét
nay lai khong cé ¥ nghia d6i vé6i viéc ting trudng clia dién tich 14. Piéu nay ciing
kh4 d& hiéu bdi day 1a y&u t6 quyét dinh do yéu td giong hon 13 tic dong bdi yéu
t0 bén ngoai.

4.2 Thao luan

Qua két qud cédc thi nghiém ching t6i da thyc hién, tir viéc ddnh gid khi
ning ddi khdng cia nim Trichodema v&i bon loai ndm giy hai cdy trong phd
bi€n & trong da't, d€n cdc thi nghiém ddnh gid khd ning phong trit bénh cla ché&
phd&m nim Trichodema trén ciy trong trong nha 1udi, trong vudn wom va ngoai
dong rudng, Trichodema c6 khd ning khdng mot s6 loai nAim giy bénh trén cay
trong thi da rd. Pi€u d6 cling di dugc chitng minh bing nhiéu cong trinh nghién
ctu clia nhiéu tdc gid trén thé& gidi (Bliss, 1959 ; Baker, 1974 ; Barnett, 1974 ;
Ohr, 1975 ; Lumsden, 1977 va Cook, 1980), § trong nudc (Luu H6ng Man, 1977 ;
Nguyén Ngoc Td, 1977 ; Tran Thi Thuan, 1995 ; Tran Thi Ngoc Mai, 1999). Tuy
nhién, thi nghiém ddnh gid tinh d6i khdng ctia chiing tdi chi dirng lai & 14 dong
ndm Trichodema v6i 4 loai ndm gy hai cdy trong Phytophthora, Rhizoctonia,
Fusarium va Sclerotium, tit y&u sé& con nhiéu han ché trong viéc tim dudc mot
dong ndm Trichodema cé hiéu qui doi khdng tot nhat d€ dwa vao sdn xuit tao
ch& pham st dung dai tra cho cdc loai cdy trong.

Qua két qud nhan sinh khdi, v6i phuong phdp 1én men chim va Ién men
x0p, chiing tdi di tao dugc nhitng ché phdm & cdc dang khdc nhau (dang 1dng va
dang rin), v6i nhitng dong Trichodema khac nhau (T.32 va T.41), khing dinh lai

viéc sdn xudt ra ch& pham ch& pham Trichodema khong phai 1a khé. Ch& phdm

90



DOWNLOAD» AGRIVIET.COM

Trichodema ciing di dudc ¢ng dung tir 1au trén thé gidi (Dunin 1979 ; Filippa
1987 ; Badai 1986). Nhung viéc st dung ching nhu mot bién phdp sinh hoc trong
phong trir dich hai hién nay & nudc ta con rat han ch€. Phai chiing con nhitng bat
cip trong qud trinh sdn xuit, ton trit, hiéu qua kinh t& ciing nhu cdng tdc khuyén
nong d€ thay d6i dudc tip quan sit dung thudc héa hoc clia ngudi dan.

Trong qud trinh thi nghiém, ching t6i nhin thdy viéc Ién men dang 16ng st
dung mdy lic, lugng ch€ phaAm mot 1an sidn xua't ra con thap. Ching tdi dang ti€p
tuc thr nghiém mot phuong phdp 1én men mdi, don gidn hon tr nhitng vat liéu rat
dé ki€m trén thi trudng. D6 1a phuong phdp 1én men bing cdch sut khi. V§i thiét
bi dugc ding 14 mdy sut khi cho nhitng b€ nudi c4 va vé binh nudc tinh khiét loai
16n sau khi st dung (xem hinh 4.21).

Viéc 1én men xdp, tao ch€ pham Trichodema dang rin, bing nhitng hop
x0p, phuong phap nay khd don gidn, d& 1am. Nhung ngugc lai, khong thé sdn xui't
dai trd bing phuong phdp d6 dugc, lugng ché pham thu dugc thap. Tuy nhién,
day 13 cd s& d€ chon dudc loai moi trudng ding cho viéc nhin sinh khdi dang
rin. Trau va cdm 13 nhitng phu pham trong ch& bién luong thuc rat phd bién
nuGce ta. VGi 2 loai mdi trudng nay, cung vGi phuong phdp 1én men khd don gidn,
c6 thé sidn xudt ch& phdm Trichodema dang rin rit d& dang & cdc nha mdy nong
dugc, trén nhitng ddy chuyén sdn xudt thudc trir siu bénh dang hat. Khi tring
moi trudng bing nhitng ndi hip bing hoi nudc cé cong suit 16n. Cu thé phuong
phdp nay c6 thé sin xuit dai trad trén ddy chuyén cong nghé cia Cong Ty Lién
Doanh Sdn Xudt Nong Dudc Vi Sinh Viguato & Tp. H6 Chi Minh.

Thi nghiém ddnh gid kha ning phong trit bénh do nAim Phytophthora giy
hai trén cdy tiéu ctia ch& phdm nim Trichodema, ching tdi thuc hién dugc tir
khau chiing nAm Phytophthora gy bénh dén viéc bd tri thi nghiém don va da yéu

t6. So sanh dudc nhiéu y&u t6 nhu cdc dong Trichodema, cic cdch xt 1y
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Hinh 4.21: Thi nghiém sut khi trong phuong phdp 1én men chim tao ch&
phdm Trichodema dang 16ng

a,b,c 1a cdc binh 1én men nhin & cdc géc do6 khdc nhau
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Thi nghiém ddnh gid khd ning phong trir bénh do nim Phytophthora giy
hai trén cdy sdu riéng cia ch& phaAm nim Trichodema, ching tdi ciling thuc hién
dugc tir khau ching ndm Phytophthora gy bénh dén viéc bo tri thi nghiém so
sanh dugc nhiéu y&u t& nhu liéu lugng ché phdm Trichodema, cich x{ 1y c6 hay
khong ké&t hop v6i phan chudng, theo ddi nhiéu chi tiéu phong trir bénh va 4nh
huéng d&n sinh trudng cdy trong cd trong vudn uom va ngoai dong rudng. Tuy
nhién, thi nghiém trén cdy siu riéng ngoai déng rudng chiing tdi ciing chi thuc
hién dudc trong thdi gian ngdn, nén chi dinh gid dugc mot s6 chi tiéu lién quan
dén sinh trudng cAy trong va han ch€ mam mong nAm giy hai ton luu trong di't
khi stt dung ch& phadm nd'm Trichodema.

Xuyén sudt lai cdc thi nghiém trong toan bd dé tai, ching td6i mudn dua ra
mot cdch nhin don gidn hon vé st dung Trichodema trong phong trir sinh hoc. P6
la: Phdi ddm bdo sdn xud't va st dung ching mot cdch don gidn, gon nhe, hiéu
qud kinh t€ cao va thuin I¢i trong viéc &ng dung vao thuc tién. Vi vay, nhitng thi
nghiém ctlia chiing t0i tip trung vao viéc tng dung vao thuc tién. Phan 1ap, chon
dong nim khdng tir nhitng tAm di€m viing bénh, nhan sinh khi, dua ch& phim vé
ding cdy trong va modi trudng sdng ctia nd. Thi nghiém danh gid tinh khang cia
Trichodema v&i mdt sd loai nAm trén dia petri chi dirng & két qua ddnh gid cdm
quan. Phuong phdp sdn xui't ch& pham Trichodema ciing hét stic tho sd, c6 thé dp
dung né trong nhitng diéu kién cd s vt chat & cdc dia phuong con thi€u thon.
Thi nghiém khdo st hiéu lyc ctia ch€ phd&m, mic du trong mot thdi gian ngin,
chiing tdi khdo sit dugc hiéu qua ctia né ddi vdi dich bénh trén 2 loai ciy trong
phd bi€n hién nay, xem xét li€u lugng st dung, cdch x{r Iy va dnh hudng dén sinh
trudng cdy trong, ton luu mam bénh trong dit. V4i hy vong riit ngdn hon nita mot
qui trinh khép kin sdn xuat ch€ phd&m Trichodema chuyén biét cho tirng loai ciy

trong, tifng viung sinh th4i.
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Tém tit cac bude cd ban trong chon loc, nhan sinh khdi va sit dung

ch& pham Trichodema

1.
2.

Phan 1ap ndm Trichodema tir nhitng viing dang bi dich bénh.

Khdo sdt tinh d6i khdng trén dia petri, chon dong nim Trichodema d6i
khéng cao véi nAm dang giy dich.

Nhan sinh khdi bing phuong phdp 1én men 16ng hay 1én men rin tiy diéu
kién st dung cho tirng loai cdy trong va tdp qudn cla dia phuong.

DP4nh gid hiéu lyc, chon li€u lugng sit dung va cdch sit dung bing thi

nghiém ti€n hanh trén chinh ciy trdng va ving phan lip nim.
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Chuong 5
KET LUAN VA PR NGHI

5.1 K&t luan

Dé tai chon dugc dong Trichodema c6 khd ning d6i khang cao, nhan dugc
cdc dang sinh khdi c6 him lugng bao tr hoic sgi ndm trong ché pham 16n, dua
dugc vao nghién citu va thuc tién sdn xuit ché phdm. Pdnh gid hiéu lyc ché
phdm, cach st dung, 4p dung trong phong trir bénh cdy trong bing phudng phap
phong trir sinh hoc. Cu thé nhu sau:

1. Thu thap va phan lap dugc 14 dong Trichodema & céc dia diém khdc
nhau.

2. Chon ra dugc hai dong Trichodema (T.31 va T.41) c¢6 kha ning khdang
v6i ndm bénh cao nhi't trong 14 dong Trichodema néi trén trong dia petri.

3. Khéi lugng khudn ty cia nhém Trichodema thu dudc trong phuong phdp
nhan sinh khdi 10ng, sau 72 gid nudi cdy, & nghiém thitc 30g dudng, 100g gid diu
xanh, 1g uré, 1g KH,Po4, 0,5g MgSO4 va 1000ml nudc cdt (P4) cao nhdt dat
2,48¢g khudn ty. Tuy nhién, & nghiém thifc st dung 20g dudng (P3) ma khdi lugng
khudn ty dat 2,32g. Khdi lugng khuin ty ctia ndm Trichodema thu dudc trong thi
nghiém khdo sdt lugng gid & nghiém thic st dung 200g gid didu xanh (G5) dat
1,55g va trong nghiém thiic chi st dung 100g gid song (G3) lugng khudn ty thu
dudc 1,43g sau 72 gid nudi cdy. Qua do, ching t6i chon cdng thic moi trudng
gdm 20g dudng, 100g gid diu xanh, 1g uré, 1g KH,Po,, 0,5g MgSO4 va 1000ml
nu6c cAt 12 moi trudng thich hgp nhat dé nhan sinh khi Trichodema dang 1dng.

4. O thi nghiém so sdnh khdi lugng khudn ty ctia 2 dong ndm Trichodema
T.41 va T.32 thi lugng khudn ty ctia dong T.32 cao hon T.41 (2,04g so vdi 1,65g)

sau 72 gid nudi cay.
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5. Nhan sinh kh&i dang rin & 7 nghiém thifc khdc nhau va dat mot sd bao
t / ml cao nhit & nghiém thic 15g cdm + 15g trdu (N.1) dat 33,46 x 10° bao i /
ml, thdp nha't & nghiém thic 30g com (N.7) dugc 1,12 x 10° bao ti / ml sau 6 ngay
nudi cdy. S& lugng bao t& thu duge & dong T.32 cao hon T.41 12 7,9 x 10° bao ti /
ml. Nghiém thifc 15g cdm + 15g trdu dudc chon cho viéc nhan sinh khdoi
Trichodema dang rin.

6. Thi nghiém khdo st hiéu luc ch€ phdm 2 dong nAim Trichodema T.41 va
T.32 trong viéc phong trit bénh trén ciy tiéu cho thd'y & hau hét cdc chi tieu theo
doi déu c6 su khdc biét rd't c6 ¥ nghia giita cdc nghiém thic ¢6 xi Iy Trichodema
so v6i cdc nghiém thifc d6i chiing c6 1y nhiém Phytophthora. Giita hai dong
Trichodema dung thi nghiém (T.41 va T.32), c6 khdc bi€t nhung khong 16n. Trong
mot s6 chi tieu dong T.32 ¢6 nhinh hon. Giita cdc cdch xt 1y Trichodema: Bon,
phun va bén k&t hdp phun, & cdc chi tiéu theo doi, s khac biét khong 16n.

7. St dung ché& pham Trichodema dang rin dong T.32 trong viéc phong trir
bénh do nAm Phytophthora giy ra trén ciy sau riéng vudn uom, cdc chi tiéu: Ty
1é cay sdu riéng chét canh, héo dot, ty 1& cdy hdi phuc sau khi x&t 1y va ty 1& cay
ché&t hian sau khi xtt 1y & cdc nghiém thiic ¢6 xit 1y ché phdm Trichodema déu cho
két qui ot hon hin so véi cdc nghiém thitc ddi chitng khdng x& 1y ch& phim
Trichodema

8. St dung ch& pham Trichodema dang rin dong T.32 trong viéc phong trir
bénh do ndm Phytophthora giy ra trén ciy siu riéng ngoai dong rudng, cic
nghiém thic c6 bén két hop phan chudng va ché& phadm Trichodema khic biét rat
c6 ¥ nghia v6i nhitng nghiém thitc khong k&t hdp trong nhitng chi tiéu theo doi
dén sinh trudng clia cdy trong va sy ton luu cia mam bénh Phytophthora.

5.2 Pé nghi
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Ti€p tuc nghién ctu vé khd ning phong trir bénh clia cdc dong nim
Trichodema d6i v6i cdc loai nAm gdy nhitng loai bénh kho tri trén nhitng cay
trong khdc.

Nghién citu ti€p nhitng phuong phip tao ché phdm Trichodema don gidn
hon, cé thé d4p dung sidn xuit & tiing dia phudng, titng trang trai cho tirng loai cay
trong cu thé.

Trén cdy dai ngdy, can cé nhitng nghién ctu vdi thdi gian dai hon dé cé
dudc nhitng k&€t qui toan dién hon, bdi nhitng bién phdap phong trir sinh hoc

thudng c6 tdc dung chAm nhung kéo dai va bén vitng hon.
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PHU LUC
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Phu luc 7.1 Khéi lugng khudn ty thu dude & cac nghiém thifc moi trudng c6 lugng
dudng khdc nhau trong thi nghiém nhan sinh khdi Trichoderma dang

16ng (g)

Nghi€ém thtc Dong T.32 Dong T.41

Lip lai 1 2 3 4 1 2 3 4

0 g dudng + 100 g gid 02 09 03 02 05 05 05 04
10 gduong+100ggid 19 19 21 16 13 16 19 14
40 gduwong +100ggid 25 25 28 20 23 23 18 23
20gduong+100ggid 26 26 28 31 22 21 21 21

30gduong +100ggid 28 28 24 27 20 20 15 20

Analysis of Variance for LUGNG KHUAN TY THU PUGC TRONG THI NGHIEM LEN
MEN LONG CO LUGNG PUONG THAY POI

Source of variation Sum of Squares d.f. Mean square F-ratio Sig. level

COVARIATES

DUONG.DG 1.5484225 1 1.5484225 20.851 .0001
MAIN EFFECTS

AzDUONG.NT 22.274265 4 5.5685663 74.986 .0000
RESIDUAL 2.5248900 34 0742615
TOTAL (CORRECTED)  26.347578 39

0 missing values have been excluded.
All F-ratios are based on the residual mean square error.

Phu luc 7.2 Khéi lugng khudn ty thu dudc & cdc nghiém thiic moi trudng c6 lugng

gid khdc nhau trong thi nghiém nhin sinh khoi Trichoderma dang

16ng ()
Nghi€ém thac Dong T.32 Dong T.41
Lip lai 1 2 3 4 1 2 3 4
0 g gid +20 g dudng 02 04 06 04 02 04 06 04
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50 g gid + 20 g dudng 5 12 1,1 1,1 15 12 11 11
150ggid +20gduong 15 13 15 15 1,5 13 1,5 L5
100 g gid +20gdudng 16 13 14 14 16 13 14 14
200 g gid +20gdwong 14 17 16 17 14 17 16 17

Analysis of Variance for LUGNG KHUAN TY THU PUGC TRONG THI NGHIEM LEN
MEN LONG CO LUGNG GIA THAY POI

Source of variation Sum of Squares d.f. Mean square F-ratio Sig. level

COVARIATES

GIA.DG _.00000E0000 1  .00000E0000 000 1.0000
MAIN EFFECTS

A:GIA_NT 6.9352400 4 1.7338100 81.829 .0000
RESIDUAL 7204000 34 0211882
TOTAL (CORRECTED)  7.6556400 39

0 missing values have been excluded.
All F-ratios are based on the residual mean square error.

Analysis of Variance for — LUGNG KHUAN TY CUA 2 DONG TRICHODERMA T.32 VA
T.41TRONG THI NGHIEM LEN MEN LONG

Source of variation Sum of Squares d.f. Mean square F-ratio Sig. level

COVARIATES

DUONG.NT 15.797531 1 15.797531 64.934 .0000
MAIN EFFECTS

A-DUONG.DG 1.5484225 1 1.5484225 6.365 .0161
RESIDUAL 9.0016238 37 .2432871
TOTAL (CORRECTED) 26.347578 39

0 missing values have been excluded.
All F-ratios are based on the residual mean square error.

Phu luc 7.3 SO lugng bao t thu dude & cdc nghiém thitc cé cd chat khac nhau

trong thi nghiém nhan sinh khéi Trichoderma dang rin (10° bao tir /ml)

Nghi€m thtrc Dong T.32 Dong T.41
Lip lai 1 2 3 4 1 2 3 4
30 g com 2 12 13 12 1,1 1,0 1,0 1,1

10gcdim+20gvécaphé 15 15 43 29 32 33 21 17
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15gcdim+ 15gvécaphé 580 610 620 730 27 36 38 42

20gcdm+10gvécaphé 570 560 470 670 63 82 89 82

20 gcam + 10 g trau 2,0 190 250 260 170 150 17,0 17,0
15 gcdm + 15 g trdu 50,0 43,0 51,0 47,0 250 140 170 17,0
10 g cam + 20 g trau 21,0 520 430 380 270 150 160 16,0

Analysis of Variance for LUQGNG BAO TU THU PUQC CUA CAC NGHIEM THUC TRONG
THI NGHIEM LEN MEN DANG RAN

COVARIATES

NSKR.DG 809.21010 1 809.21010 15.475 -0003
MAIN EFFECTS

AZNSKR.NT 8411.1077 6 1401.8513 26.809 -0000
RESIDUAL 2509.9209 48 52.290020
TOTAL (CORRECTED) 11730.239 55

0 missing values have been excluded.
All F-ratios are based on the residual mean square error.

Analysis of Variance for LUONG BAO TU THU PUGC CUA 2 DONG TRICHODERMA T.32
VA T.41 TRONG THI NGHIEM LEN MEN DANG RAN

Source of variation Sum of Squares d.f. Mean square F-ratio Sig. level

COVARIATES

NSKR.NT 7052.2120 1 7052.2120 96.610 -0000
MAIN EFFECTS

A:ZNSKR.DG 809.21010 1 809.21010 11.086 .0016
RESIDUAL 3868.8166 53 72.996541
TOTAL (CORRECTED) 11730.239 55

0 missing values have been excluded.
All F-ratios are based on the residual mean square error.

Phu luc 7.4 Ty 1€ 14 tiéu bi bénh ctia cdc nghiém thic & 2, 4 va 6 ngay sau khi

chung Phytophthora G thi nghi€ém phong trir bénh trén cay tiéu (%)

Nghiém thirc 2 NSC 4 NSC 6 NSC
Lip la i 1 I m 1v 1 II u  Iv 1 I m 1v
T.32 bon 200 238 238 17,1 200 248 362 21,0 248 27,6 38,1 229
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T.32 phun 200 257 143 238 238 324 152 343 267 362 162 42,9
T.32bon + phun 338 200 95 152 238 21,0 114 171 295 286 162 18,1
T.41 bon 190 133 86 21,9 200 133 105 229 200 143 152 257
T.41 phun 248 20,0 267 248 248 21,0 267 40,0 28,6 219 286 429
T.41bon + phun 114 162 133 104 123 21,0 152 124 152 238 191 133
bCcéching P. 191 248 267 257 252 343 28,6 343 467 533 381 47,6

bC khong P. o o0 o0 0 ©0 0 ©0 0 0 0 0 0

Phu luc 7.5 Ty 1€ 14 tiéu bi bénh cta cdc nghiém thitc & 8 va 41 ngay sau khi

ching Phytophthora & thi nghiém phong trir bénh trén cay ti€u (%)

Nghiém thitc 8 NSC 41 NSC

Lap lai I I 11 v I 10 11 v
T.32 bon 295 29,5 40,0 314 295 295 40,0 314
T.32 phun 38,1 448 19,1 46,7 38,1 448 191 46,7

T.32bon+phun 343 371 295 210 343 37,1 295 210
T.41 bon 257 17,1 152 257 257 171 152 257
T.41 phun 248 229 371 486 248 229 37,1 486
T.41bon+phun 152 248 200 133 152 248 200 133
bCco6chingP, 743 591 533 762 100, 952 857 760
bC khong P, 0 0 0 0 0 0 0 0

One-Way Analysis of Variance for TY LE LA TIEU BI BENH CUA CAC NGHIEM THUC
& 41 NGAY SAU KHI CHUNG NAM GAY BENH

Means plot: LSD Confidence level: 95 Range test: LSD
Analysis of variance

Source of variation Sum of Squares d,f, Mean square F-ratio Sig. level

Between groups 13634.433 6 2272 .4054 29.038 -0000
Within groups 1643.395 21 78.2569
Total (corrected) 15277,828 27



DOWNLOAD» AGRIVIET.COM

0 missing value(s) have been excluded,

Analysis of Variance for TY LE LA TIEU BI BENH CUA CAC CACH XU LY G 41 NGAY
SAU KHI CHUNG NAM GAY BENH

Source of variation Sum of Squares d,f, Mean square F-ratio Sig, level

COVARIATES

TB5B,DG 508,94460 1 508,94460 7,314 ,0136
MAIN EFFECTS

A-TB5B.CXL 518.83691 2 259.41845 3.728 .0421
RESIDUAL 1391.6058 20 69.580291
TOTAL (CORRECTED) 2419.3873 23

0 missing values have been excluded.
All F-ratios are based on the residual mean square error.

Analysis of Variance for TY LE LA TIEU BI BENH O NT XU LY 2 DONG TRICHODERMA
T.32 VA T.41 SAU KHI CHUNG NAM GAY BENH 41 NGAY

Source of variation Sum of Squares d.f. Mean square F-ratio Sig. level

COVARIATES

TB5B.DG 508.94460 1 508.94460 7.314 -0136
MAIN EFFECTS

A:TB5B.CXL 518.83691 2 259.41845 3.728 .0421
RESIDUAL 1391.6058 20 69.580291
TOTAL (CORRECTED) 2419.3873 23

0 missing values have been excluded.
All F-ratios are based on the residual mean square error.

Phu luc 7.6 Sy gia ting v€t bénh trén 14 tiéu cta cdc nghiém thitc qua cdc ky

diéu tra & thi nghiém phong trlr bénh trén ciy tiéu (mm)

Nghiém thirc 2 NSC 4 NSC 6 NSC 8 NSC
Lip lai I o m 1 o m 1 o m 1 1 1
T.32 bon 10 7 15 23 19 26 30 27 32 R R R
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T.32 phun 10 23 13 22 32 26 29 40 34 34 37 R
T32bon+phun 3 19 7 16 22 19 24 31 27 30 37 33
T.41 bon 7 8 9 20 20 23 29 30 31 36 36 38
T.41 phun 6 28 10 19 40 24 28 48 32 34 R 39
T.4lbon+phun 15 20 11 26 32 24 34 41 33 R R 40

bCc6échingP. 13 12 10 28 24 21 37 33 31 R R 39
DbC khong P.

One-Way Analysis of Variance for SU GIA TANG VET BENH TREN LA TIEU CUA CAC
NGHIEM THUC G 8 NGAY SAU KHI CHUNG NAM GAY BENH

Means plot: LSD Confidence level: 95 Range test: LSD
Analysis of variance

Source of variation Sum of Squares d.f. Mean square F-ratio Sig. level

Between groups 48_.583333 5 9.7166667 1.315 -3696
Within groups 44 333333 6 7.3888889
Total (corrected) 92.916667 11

9 missing value(s) have been excluded.

Analysis of Variance for SU GIA TA7NG VET BENH TREN LA TIEU  CAC CACH XU
LY TRICHODERMA SAU KHI CHUNG NAM GAY BENH 8 NGAY

Source of variation Sum of Squares d.f. Mean square F-ratio Sig. level

COVARIATES

TB3B.CXL 6627451 1 6627451 090 .7750
MAIN EFFECTS

A:TB3B.DG 19.766254 1 19.766254 2.682 .1402
RESIDUAL 58.970588 8 7.3713235
TOTAL (CORRECTED)  83.636364 10

7 missing values have been excluded.
All F-ratios are based on the residual mean square error.

Analysis of Variance for SU GIA TANG VET BENH TREN LA TIEU G NT XU LY 2
DONGTRICHODERMA T.32 VA T.41 SAU KHI CHUNG NAM GAY BENH 8 NGAY

Source of variation Sum of Squares d.f. Mean square F-ratio Sig. level
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COVARIATES

TB3B.CXL .6627451 1 .6627451 -090 .7750
MAIN EFFECTS

A-TB3B.DG 19.766254 1 19.766254 2.682 -1402
RESIDUAL 58.970588 8 7.3713235
TOTAL (CORRECTED) 83.636364 10

7 missing values have been excluded.
All F-ratios are based on the residual mean square error.

Phu luc 7.7 Ty 1é day tiéu chét clia cdc nghiém thic & 8, 15 va 22 ngay sau khi

chung Phytophthora & thi nghi€ém phong trir bénh trén cay tiéu (%)

Nghiém thitc 8 NSC 15 NSC 22 NSC

Lip lai I o m v I o om v I 1m om I
T.32 bon - - 67 67 133 200 67 67 133 200 67 67
T.32 phun - 67 67 67 - 133 133 133 - 133 133 133
T.32b6n+phun . 29 133 - 67 200 133 - 67 200 133 -
T.41 b6én 67 67 - - 67 67 67 - 67 67 67 -
T.41 phun - - 67 67 67 267 67 133 67 267 67 133

T.41b6n+phun . . . . 67 67 133 267 67 67 133 267

bCcochung P, 467 133 26,7 533 800 533 40,0 333 800 533 40,0 333

bCkhongP, 9 o o 0o o o o o0 0o o0 0 0

Phu luc 7.8 Ty 1é diy tiéu chét cta cdc nghiém thitc & 29, 34 va 41 ngay sau khi

chung Phytophthora G thi nghiém phong trir bénh trén cay tiéu (%)

Nghiém thirc 29 NSC 34 NSC 41 NSC
Lap lai I o m Iv 1 I I Iv I 1o I IV
T.32 bon 133 200 67 67 200 20,0 133 20,0 200 200 133 20,0
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T.32 phun - 133 133 133 - 267 533 46,7 - 26,7 533 46,7

T.32bon +phun 67 200 133 - 67 333 200 - 67 333 200 -
T.41 bon 67 67 67 - 67 133 133 333 67 133 133 333
T.41 phun 67 267 67 133 67 267 67 133 67 267 67 133
T.41bon+phun 67 67 133 267 167 67 133 267 167 67 133 267
bCc6ching P, g9 533 400 333 867 60,0 533 333 100, 860 800 66,6

bC khong P, 0o 0 o0 ©0 ©0 0 0 0 0 0 0 0

One-Way Analysis of Variance for TY LE DAY TIEU BI CHET CUA CAC NGHIEM
THUC & 41 NGAY SAU KHI CHUNG NAM GAY BENH

Means plot: LSD Confidence level: 95 Range test: LSD
Analysis of variance

Source of variation Sum of Squares d.f. Mean square F-ratio Sig. level

Between groups 15235.433 6 2539.2389 13.808 -0000
Within groups 3861.776 21 183.8941
Total (corrected) 19097.209 27

0 missing value(s) have been excluded.

Analysis of Variance for TY LE DAY TIEU BI CHE:T G NT XU LY 2 DONG
TRICHODERMA T.32 VA T.41 SAU KHI CHUNG NAM GAY BENH 34 NGAY

COVARIATES

TB4B.CXL 17.388900 1 17.388900 -093 . 7663
MAIN EFFECTS

A:TB4B.DG 245.12042 1 245.12042 1.315 .2644
RESIDUAL 3914 .6538 21 186.41209
TOTAL (CORRECTED) 4177.1631 23

0 missing values have been excluded.
All F-ratios are based on the residual mean square error.

Analysis of Variance for TY LE DAY TIEU BI CHET & CAC CACH XU LY
TRICHODERMA SAU KHI CHUNG NAM GAY BENH 34 NGAY
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COVARIATES

TB4B.DG 245.12042 1 245.12042 1.318 .2645
MAIN EFFECTS

A:TB4B.CXL 211.95743 2 105.97872 .570 .5746
RESIDUAL 3720.0853 20 186.00426
TOTAL (CORRECTED) 4177.1631 23

0 missing values have been excluded.

Phu luc 7.9 S& chdi mdi moc ciia cdc nghiém thic thic & 8, 15 va 22 ngay sau

khi chiing Phytophthora G thi nghiém phong trit bénh trén cdy tiéu

Nghiém thitc 8 NSC 15 NSC 22 NSC

Lip lai I o m v I o om v I 1m om I
T.32 bon 22 21 42 36 25 29 45 36 25 36 47 22
T.32 phun 34 29 30 36 50 39 37 43 59 49 40 34

T32bon+phun 29 49 35 24 20 55 38 31 29 50 43 20
T.41 bon 16 21 15 17 21 22 18 21 25 31 21 16
T.41 phun 16 19 19 17 21 27 25 27 27 27 28 16
T.41bon+phun 25 17 14 17 26 30 20 20 37 42 29 25

DBC c6 ching P. 17 10 15 13 19 14 17 20 21 21 21 17

Phu luc 7.10 S6 chdi méi moc clia cdc nghiém thic thifc & 29 va 41 ngay sau khi

ching Phytophthora § thi nghiém phong trir bénh trén cay tiéu

Nghiém thirc 29 NSC 41 NSC
Lap lai I | 11 1Y% I Il 11 v
T.32 bon 42 26 36 50 42 27 36 51
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T.32 phun 48 61 49 40 48 62 49 41
T.32bon + phun 34 31 59 44 35 34 59 45
T.41 bon 27 28 32 21 28 30 33 21
T.41 phun 33 30 27 28 33 30 27 28
T.41bon +phun 25 39 43 29 22 40 44 29

bC c6 ching P. 28 21 22 21 28 21 23 22

One-Way Analysis of Variance for SO CHOI TIEU NON MGI MOC CIiJA CAC NGHIEM
THUC & 41 NGAY SAU KHI CHUNG NAM GAY BENH

Means plot: LSD Confidence level: 95 Range test: LSD
Analysis of variance

Source of variation Sum of Squares d.f. Mean square F-ratio Sig. level

Between groups 2131.4286 6 355.23810 5.385 .0017
Within groups 1385.2500 21 65.96429
Total (corrected) 3516.6786 27

0 missing value(s) have been excluded.

Analysis of Variance for SO CHOI TIEU NON MGI MOC 3 CAC CACH XU LY
TRICHODERMA SAU KHI CHUNG NAM GAY BENH 41 NGAY

Source of variation Sum of Squares d.f. Mean square F-ratio Sig. level

COVARIATES

TB1B.DG 1162.0417 1 1162.0417 15.490 .0008
MAIN EFFECTS

A:TB1B.CXL 165 .25000 2 82.625000 1.101 .3517
RESIDUAL 1500.3333 20 75.016667
TOTAL (CORRECTED)  2827.6250 23

0 missing values have been excluded.
All F-ratios are based on the residual mean square error.

Analysis of Variance for SO CHOI TIEU NON MGI MOC G NT XU LY 2
DONGTRICHODERMA T.32 VA T.41 SAU KHI CHUNG NAM GAY BENH 41 NGAY

Source of variation Sum of Squares d.f. Mean square F-ratio Sig. level

COVARIATES

TB1B.CXL 90.250000 1 90.250000 1.203 .2851
MAIN EFFECTS

A:TB1B.DG 1162.0417 1 1162.0417 15.491 -0008
RESIDUAL 1575.3333 21 75.015873
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0 missing values have been excluded.
All F-ratios are based on the residual mean square error.

Phu luc 7.11 Ty 1& chdi tiéu mSi moc bi chét clia cdc nghiém thic § 8, 15 va 22

ngay sau khi chiing Phytophthora thi nghi€m phong trit bénh trén cay tiéu

Nghi€m thic 8 NSC 15 NSC 22 NSC

Lap lai I oI m v I o m v I I oI IV
T.32 bén . . . . - - - - 120 11,1 2,1 11,9
T.32 phun - - 28 - 77 27 47 51 204 100 125
T.32bon + phun . 195 . . - 91 - - 34 138 - .
T.41 bon - - 67 - - - 56 - 80 161 95 37
T.41 phun - 211 - 59 190 148 80 222 148 148 271 261
T.41 bon + phun - - 235 38 - - 200 189 - 138 182
bCc6ching P, 353 . . 154 737 214 59 150 857 286 92 393

One-Way Analysis of Variance SO CHOI TIEU NON MGI MOC BI préT CUA CAC
NGHIEM THUC & 34 NGAY SAU KHI CHUNG NAM GAY BENH

Means plot: LSD Confidence level: 95 Range test: LSD
Analysis of variance

Source of variation Sum of Squares d.f. Mean square F-ratio Sig. level

Between groups 21153.991 6 3525.6651 60.810 .0000
Within groups 1217.555 21 57.9788
Total (corrected) 22371.546 27

Phu luc 7.12 Ty 1é& chdi tiéu mdi moc bi chét cla cdc nghiém thifc & 29 va 34

ngay sau khi chiing Phytophthora nghiém phong trit bénh trén ciy tiéu

Nghiém thitc 29 NSC 34 NSC

Lép lai I | I v I i I v
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T.32 bon 153 11,1 20 11,9 185 11,1 59 120
T.32 phun 66 204 100 125 97 224 100 143
T.32 bén + phun 32 15,3 - 2.9 8.8 16,9 - 2.9
T.41 bon 10,7 156 95 36 133 212 95 3,6
T.41 phun 131 148 53 182 13,1 148 53 242
T.41 bon + phun 179 - 13,8 182 20,0 - 13,8 182

bPCcoéching P, 1000 636 476 667 1000 913 773 929

Analysis of Variance for SO CHOI TIEU NON MGI MOC BI CHET G CAC CACH XU LY
TRICHODERMA SAU KHI CHUNG NAM GAY BENH 34 NGAY

COVARIATES
TB2B.DG 559.50727 1 559.50727 1.894 .1840
MAIN EFFECTS
A:TB2B.CXL 400.73726 2 200.36863 .678 .5189
RESIDUAL 5909.5294 20 205.47647
TOTAL (CORRECTED)  6869.7739 23

0 missing values have been excluded.
All F-ratios are based on the residual mean square error.

Analysis of Variance for SO CHOITIEU NON MGIMOC Bl CHET & NT XU LY 2 DONG
TRICHODERMA T.32 VA T.41 SAU KHI CHUNG NAM GAY BENH 34 NGAY

Source of variation Sum of Squares d.f. Mean square F-ratio Sig. level

COVARIATES
TB2B.CXL 368.54401 1 368.54401 1.303 .2666
MAIN EFFECTS
A:TB2B.DG 559.50727 1 559.50727 1.977 .1743
RESIDUAL 5941.7227 21 282.93917
TOTAL (CORRECTED)  6869.7739 23

0 missing values have been excluded.
Phu luc 7.13 Khéi lugng bd ré sau thi nghiém phong trit bénh trén ciy tiéu

Nghiém thic Khéi lugng ré trung binh (g) / chiu
Lép lai I 11 111 v
T.32 bon 34,3 32,7 30,7 33,3

115



DOWNLOAD» AGRIVIET.COM

T.32 phun 36,0 32,7 33,7 32,3
T.32 bon + phun 29,3 39,3 34,7 34,0
T.41 bén 30,0 32,7 29,3 32,0
T.41 phun 32,7 32,7 30,3 33,3
T.41 bon + phun 38,7 41,3 39,0 32,7
bC c6 ching P, 19,5 24.8 22,5 20,8
bC khong chiing P, 42,4 52,0 52,4 40,0

One-Way Analysis of Variance KHOILUGNG RE & CAC NGHIEM THUC SAU KHI KET
THUC THI NGHIEM (60 NSC CHUNG NAM GAY BENH )

Means plot: LSD Confidence level: 95 Range test: LSD
Analysis of variance

Source of variation Sum of Squares d.f. Mean square F-ratio Sig. level

Between groups 1349.0967 7 192.72810 17.845 .0000
Within groups 259.2083 24 10.80034
Total (corrected) 1608.3050 31

0 missing value(s) have been excluded.

Analysis of Variance for KHOILUGNG RE G CAC CACH XU LY TRICHODERMA SAU
KHI KET THUC THI NGHIEM (60 NSC CHUNG NAM GAY BENH )

Source of variation Sum of Squares d.f. Mean square F-ratio Sig. level

COVARIATES

KLRB.DG -1044560 1 .1044560 .013 .9101
MAIN EFFECTS

A-KLRB.CXL 78.153356 2 39.076678 5.025 0171
RESIDUAL 155.51968 20 7.7759838
TOTAL (CORRECTED) 233.77749 23

0 missing values have been excluded.

All F-ratios are based on the residual mean square error.

Analysis of Variance for KHOILUGNG RE G NT XU LY 2 DONG TRICHODERMA T.32 VA
T.41 SAU KHI KET THUC THI NGHIEM (60 NSC CHUNG NAM GAY BENH )

Source of variation Sum of Squares d.f. Mean square F-ratio Sig. level

COVARIATES

KLRB.CXL 72.250000 1 72.250000 9.399 -0059
MAIN EFFECTS

A-KLRB.DG -1044560 1 -1044560 .014 -9095
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RESIDUAL 161.42303 21 7.6868111

0 missing values have been excluded.
All F-ratios are based on the residual mean square error.

Phu luc 7.14 Ty 1& ciy bi chét canh, héo dot ctia cdc nghiém thic & thi nghiém

phong trit bénh trén cay siu riéng vudn uom (%)

Nghiém thirc Ty 1€ bénh G 15 ngay SXL

Lip lai I 11 11
10 g Tr. + P.Ch 50 60 50
20 g Tr. + P.Ch 70 80 70
40 g Tr. + P.Ch 50 60 70
20 g Tr. 30 30 40
bC ¢6 P.Ch 90 90 100
bC kh@ng P.Ch 90 90 100

One-Way Analysis of Variance TY LE CAY CHET CUA CAC NGHIEM THUC TRONG THI
NGHIEM SAU RIENG VUGN UOM SAU CHUNG NAM BENH 60 NGAY

Means plot: LSD Confidence level: 95 Range test: LSD
Analysis of variance

Source of variation Sum of Squares d.f. Mean square F-ratio Sig. level

Between groups 9643.4223 5 1928.6845 5.424 0077
Within groups 4266.6670 12 355.5556
Total (corrected) 13910.089 17

0 missing value(s) have been excluded.

Phu luc 7.15 Ty 1é& cay hdi phuc clia cdc nghiém thifc & thi nghiém phong trir

bénh trén ciy siu riéng vudn uom (%)

Nghiém thitc Ty 1€ cay hdi phuc & 45 ngay SXL

Lap lai 50 40 60
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10 g Tr. + P.Ch 50 50 60
20 g Tr. + P.Ch 50 50 70
40 g Tr. + P.Ch 50 50 40
20 g Tr. 30 30 40
bC c6 P.Ch 10 20 10
bC khong P.Ch 50 40 60

Phu luc 7.16 Ty 1& cAy chét hian giita cdc nghiém thic & thi nghiém phong trir

bénh trén ciy siu riéng vudn uom (%)

Nghiém thiic 45 ngay SXL 60 ngay SXL

Lip lai I 1 11 I 1l 111
10 g Tr. + P.Ch 10 10,.01 10 10,01 10 10
20 g Tr. + P.Ch 10 10 10,01 10,01 10 10
40 g Tr. + P.Ch 10,01 10 10 10 10,01 10
20 g Tr. 10,01 10 10 10 10,01 10
bCco P.Ch 20,01 20 20 20 20,01 20
bC khong P.Ch 50 40 50 90 100 100

One-Way Analysis of Variance DIEN TICHLA CUA CAC NGHIEM THUC TRONG THI
NGHIEM SAU RIENG VUGN UOM SAU CHUNG NAM BENH 30 NGAY

Means plot: LSD Confidence level: 95 Range test: LSD
Analysis of variance

Between groups 1613.2360 5 322.64720 4.964 -0108
Within groups 779.9587 12 64.99656
Total (corrected) 2393.1946 17

0 missing value(s) have been excluded.
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Phu luc 4.17 Dién tich 14 cta cdc nghiém thic G thi nghiém phong trir bénh trén

ciy sau riéng vudn uom (cm2)

Nghi€ém thic 45 ngay SXL 60 ngay SXL

Lap lai I | 11 I Il 11
10 g Tr. + P.Ch 66 58 66 85 76 84
20 g Tr. + P.Ch 72 58 61 83 82 91
40 g Tr. + P.Ch 79 66 55 95 94 93
20 g Tr. 82 76 74 75 56 72
bC ¢6 P.Ch 68 47 59 69 75 61
bC khong P.Ch 48 39 50 0 1 0

Phu luc 4.18 Chi sd diép luc t6 trén 14 clia cdc nghiém thic & thi nghiém phong

trt bénh trén cay siu ri€ng ngoai rudong

Nghiém thtc 45 ngay SXL 60 ngay SXL
Lip lai I I i I 1 11
10 g Tr. + P.Ch 23,7 22,4 25,5 24,2 31,1 252
20 g Tr. + P.Ch 28,8 22,9 25,5 30,9 328 325
40 g Tr. + P.Ch 23,4 24,6 26,6 29,0 334 350
20 g Tr. 24,6 23,8 22,6 26,9 325 344
bCco6 P.Ch 21,1 263 227 200 233 211
bC khong P.Ch 21,7 230 211 214 20,7 187

Phu luc 7.19 Dién tich 14 cta cdc nghiém thitc & thi nghiém phong trit bénh trén

cdy siu riéng ngoai rudng (cm?2)

Nghiém thitc Trudc XL 45 ngay SXL 60 ngay SXL
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Lép lai I I II 111 II 111 I II III

10 g Tr. + P.Ch 24 28 30 36 36 42 70 75 71

20 g Tr. + P.Ch 26 28 30 35 36 42 90 70 888
40 g Tr. + P.Ch 3 30 21 385 42 51,6 795 832 784
20 g Tr. 32 30 24 42 435 366 852 56 588
bCc6 P.Ch 30 21 24 368 32 36 645 65 653
DBC khong P.Ch 30 32 24 36 32 30 504 645 675

Analysis of Variance for DIEN TICHLA CUA CAC NGHIEM THUC TRONG THI NGHIEM
SAU RIENG NGOAI PONG SAU XU LY CHE PHAM 30 NGAY

Source of variation Sum of Squares d.f. Mean square F-ratio Sig. level

COVARIATES

DTLSRR.TRUOCXL .8840045 1 .8840045 .048 -8327
MAIN EFFECTS

A:ZDTLSRR.T 243.61928 5 48.723856 2.653 .0824
RESIDUAL 202.02266 11 18.365697
TOTAL (CORRECTED) 447 .86000 17

0 missing values have been excluded.
All F-ratios are based on the residual mean square error.

Analysis of Variance for DIEN TICHLA cUA CAC NGHIEM THUC TRONG THI NGHIEM
SAU RIENG NGOAI PONG SAU XU LY CHE PHAM 60 NGAY

Source of variation Sum of Squares d.f. Mean square F-ratio Sig. level

COVARIATES

SB260N. TRXL 25.237338 1 25.237338 .296 .6032
MAIN EFFECTS

AZSB260ON.T 1110.8501 5 222.17002 2.602 -0865
RESIDUAL 939.24933 11 85.386303
TOTAL (CORRECTED) 2135.3250 17

0 missing values have been excluded.
All F-ratios are based on the residual mean square error.

Phu luc 7.20 Tan suat xui't hién Phytophthora clia c4dc nghiém thitc & 15 va 30
ngay sau xit 1y cla thi nghiém phong trit bénh trén ciy siu riéng

ngoai rudng (%)
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Nghiém thitc Trudc XL 15 ngay SXL 30 ngay SXL

Lép lai I I I 111 11 11 I Il I

10 g Tr. + P.Ch 87.5 75 75 625 62,5 50 31,3 25 313
20 g Tr. + P.Ch 875 75 75 50 625 625 313 25 25

40 g Tr. + P.Ch 75 100 812 375 50 50 1255 25 187
20 g Tr. 75 812 875 625 624 625 50 375 43,7
bC c6 P.Ch 875 812 812 625 625 687 50 313 375

bC khong P.Ch 875 75 687 875 687 938 875 75 875

Phu luc 7.21 Tan suat xuit hién Phytophthora clia cidc nghiém thifc & 45 va 60
ngdy sau xif 1y ctia thi nghiém phong trir bénh trén ciy sau riéng

ngoai rudng (%)

Nghiém thitc Trudc XL 45 ngay SXL 60 ngay SXL

Lap lai I I oI m o I I I I

10 g Tr. + P.Ch 24 28 30 25 25 187 25 25 254
20 g Tr. + P.Ch 28 28 30 25 18,7 187 25 187 187
40 g Tr. + P.Ch 36 30 21 125 25 125 125 187 125
20 g Tr. 32 30 24 437 312 437 437 375 437
bCc6 P.Ch 30 21 24 437 375 312 437 437 375

bC khong P.Ch 30 32 24 875 875 812 875 813 875

Analysis of Variance for TAN SUAT XUAT HIEN NAM PHYTOPHTHORA & CAC
NGHIEM THUC TRONG THI NGHIEM SAU RIENG NGOAI PONG 60 NSXL

Source of variation Sum of Squares d.f. Mean square F-ratio Sig. level

COVARIATES
SB3.TRXL 33.557251 1 33.557251 3.865 .0751
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MAIN EFFECTS

A:ZSB3.T 9628.5217 5 1925.7043 221.772 -0000
RESIDUAL 95.516083 11 8.6832802
TOTAL (CORRECTED) 9988.8600 17

0 missing values have been excluded.
All F-ratios are based on the residual mean square error.
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GIGI THIEU VE TAI LIEU

Tai liéu ban dang xem dwgc download tir website

WWW.AGRIVIET.COM -

WWW.MAUTHOIGIAN.ORG U o9

»Agriviet.com la website chuyén dé vé nong nghiép noi lién két moi thanh
vién hoat dong trong linh vuc ndng nghiép, chung toi thudng xuyén tong hop tai
lidu vé tat ca cac linh vuc 6 lién quan dén noéng nghiép dé chia s& ciing tat ca moi
nguoi. Néu tai liéu ban can khong tim thdy trong website xin vui long giri yéu cau
vé ban bién tap website dé chung t6i cd ging bo sung trong thoi gian sém nhat.

»Chung t0i xin chan thanh cam on cac ban thanh vién di gui tai lidu vé cho
chting t6i. Thay 101 cdm on dén tac gia bang cach chia sé lai nhitng tai liéu ma ban
dang c6 cung moi nguoi. Ban c6 thé truc tiép gui tai liéu ctia ban 1én website hodc
giri vé cho chung toi theo dia chi email Webmaster@Agriviet. Com

Luu y: Moi tai liéu, hinh anh ban download tir website déu thudc ban quyén cua
tac gia, do d6 chung t6i khong chiu trach nhiém vé& bat ky khia canh ndo c6 lién
quan dén ndi dung cua tip tai liéu ndy. Xin wui long ghi ré ngudn gbc
“Agriviet.Com” néu ban phat hanh lai thong tin tir website dé tranh nhiing rac rbi
vé sau.

Mot sb tai liéu do thanh vién giri vé cho chung t6i khéng ghi 16 ngudn gbc
tac gid, mot s tai liéu c6 thé c6 nodi dung khong chinh xac so v6i ban tai lidu gdc,
vi vy néu ban 13 tac gia cua tap tai liéu nay hdy lién hé ngay voi chiing t6i néu c6
mot trong cac yéu ciu sau :

e Xba bo tat ca tai liéu ctia ban tai website Agriviet.com.
e Thém thong tin vé tic gia vao tai liéu
e (Cap nhat mdi ndi dung tai licu

WL

% www.agriviet.com ®
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