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LOI CAM ON

Pé hoan thanh dé tai nghién ciru khoa hoc nay:

Chung t6i xin chan thanh cam on thdy Lé Ba Lé d3 tan tinh huéng dan, theo ddi

va giup d& ching toi trong sudt qua trinh thyc hién dé tai nghién ctru nay.

Xin chan thanh cdm on c¢6 Tran Thi Minh Loan da ludn theo ddi, gop y kién, gitp
d& va tao diéu kién thuan loi chung t6i trong sudt thoi gian thuc hién dé tai aé chung t6i

c6 mot két qua nghién ctru tét nhat.

Xin chén thanh cdm on Ban gidm hi¢u Truong Pai hoc Da Lat va cac phong ban
d3 tao diéu kién cho ching t6i duoc phat huy y tudong va su sang tao ctia ban thin trong

linh vuc nghién ctru.

Xin gui 10 tri 4n dén cac thay c6 Khoa Nong Lam da day dd, truyén dat va tao

diéu kién thuan lgi cho chung t61 trong sudt thoi gian thyc hién va hoan thanh dé tai.

Xin chan thanh cdm on gia dinh, ban be va nhiing ngudi da luén ¢ bén canh chung

t61 dong vién, gop ¥ kién dé chiing t6i c6 mot két qua nghién ctru tot nhat.

Cudi cung cam on nhitng nd luc, cd ging trong toan bd qua trinh thyc hién va

hoan thanh dé tai nghién ctru cua tat ca thanh vién trong nhom.

Chung t61 xin chan thanh cdm on!



LOI CAM DOAN

Nghién ctru khoa hoc véi dé tai “Phdn Idp va tuyén chon mét s6 ching vi sinh vit
¢6 loi trong phan trim qué droc nudi trong vo ca phé da qua xir Iy 1 coéng trinh nghién

ctru ciia ching toi dudi sy huéng dan cua ThS. Lé B4 Lé.

Céc két qua nghién ctru hoan toan trung thuc, khong sao chép hodc man tra va
chua dugc cong bo dudi bat cir hinh thirc nao. Néu c6 chling t61 xin chiu hoan toan trach

nhi¢m trude phap luat va cac quy dinh hién hanh.

ba Lat, ngay ... thang ... ndm ...

Nguoi cam két

Nguyén Thi Nhu Quynh
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THONG TIN KET QUA NGHIEN CUU CUA PE TAI

1. Thong tin chung:
- Tén dé tai: Phan 1ap va tuyén chon mét s6 chung vi sinh vat c6 loi trong phan tran qué
dugc nubi trong vo ca phé da qua xur ly.
- Sinh vién thyc hién: Nguyén Thi Nhu Quynh MSSV: 1710684
Lé Thi Tuyét Mai MSSV: 1710663

- Lop: NHKA41 Khoa: Nong ldam  Nam tha: 3 S6 nam dao tao: 4
- Nguoi huéng dan: Th.S Lé Ba Lé
2. Muc tiéu dé tai:

Phan 1ap va tuyén chon mét sé chung vi sinh vat ¢6 kha nang ¢6 dinh ¢am, phan
giai 1an, phan giai cellulose trong phan trin qué nham muc dich tang hiéu qua sir dung
phan bon héa hoc, giam lwong phan bon héa hoc trong dit dé tang ning suat cay trong,

cai tao dat va bao vé mai trudng.
3. Tinh méi va séng tao:

N6i dén hé vi sinh dat thi tir lau nguoi ta da tim duoc rat nhiéu chung vi sinh vat
c6 lgi va kha nang tng dung cua ching trong nhiéu linh vue, dic biét 1a trong viéc giai
quyét nhirng van dé lién quan dén méi trudng. Phan trin 13 mot trong nhiing loai phan
chtra hé vi sinh vat rat da dang. Tuy nhién, tinh dén thoi diém hién nay van khong c6
nhiéu nghién ciru tap trung vao hé vi sinh vat c6 trong phan trin qué mac di kha niang
hitu dung cua ching rat cao. Trudc ddy, chi 6 mot sé it ndng dan nudi trin qué 1y phan
bon cho cay. Vé sau nay, khi c6 nhiéu nghién ciu cho thay kha nang xu ly chat thai hitu
co cua trin qué thi viéc st dung trin qué da pho bién hon nhung ngudi ta lai bo qua viéc
tan dung hé vi sinh vat co trong phan trin dé tao nén cac ché pham vi sinh hay phan bon

hitu co vi sinh mang lai loi ich cho nén néng nghiép.



Vi vy, chiing tdi thuc hién dé tai “Phan Idp va tuyén chen mét sé chsng vi sinh
vét c6 lgi trong phan trin qué dwec nudi trong Vé ca phé da qua xi 1y” nham muc tiéu
tuyén chon cé&c chung vi sinh vat c6 kha ning c6 dinh dam, phan giai 1an va phan giai

cellulose c6 hoat tinh sinh hoc cao.
4. Két qua nghién ciu:

D3 tuyén chon duoc 4 chang vi sinh vat tir phan tran qué duoc nudi trén moi

trrong vo ca phé 1a Azotobacter, Bacillus, Aspergillus va Lactobacillus.

Chuang Azotobacter c6 khuan lac mau trang duc, thugc nhém gram am, c6 hinh
dang nhu nhitng chiéc que véi hai dau thudn tron va ding riéng ré voi mat do 1a 2,8.10%2
CFU/ml khi 1én men trén méi trudng Beijerinsk va co kha ning c6 dinh dam, 1am ting

luong dam trong maéi trudong nudi cay Getchinson tir 0,332mg/I 1&n 0,578mg/.

Chuang Bacillus ¢6 khuan lac mau hoi nga vang, vi khuan thugc nhém gram
duong, c6 dang hinh que, c4c té bao vi khuan lién két véi nhau tao thanh chudi véi mat
dd 1a 2.5.10% CFU/ml khi 1én men trén méi trudng Pikovskaya va c6 kha ning phan giai
lan, 1am tang luong 1an dé tiéu trong moi trudng nudi cay Getchinson tir 12,764mg/1 1&n
29,310mg/I.

Chung Aspergillus c6 khuan lac mau xanh luc, bong cé hinh gan cau, toa tia
cling véi chudi bao tur rat dai khi gia, bao tir hinh cau va bé mit nhan véi mat do vi sinh
vat 1a 2.106 CFU/mI ¢6 kha ning phan giai lan, 1am ting luong lan dé tiéu trong moi

truong nudi cay Getchinson tir 12,768mg/I 1én 36,832mg/I.

Chuang Lactobacillus c6 khuan lac mau trang sita, vi sinh vat nay thudc nhom
gram duong, c¢6 dang hinh que véi hai dau thuén tron va dang riéng ré véi mat do 1a
3,1.10'? CFU/ml khi 1én men trén mdi truong Asparagine — Mannitol — agar va cé kha

nang phan giai cellulose.
gp g

5. Péng gép vé mit kinh té - xa hai, gido duc va dao tao, an ninh, quéc phong va kha

niing ap dung cia dé tai:

Tir két qua nay c6 thé 1am tién dé dé nghién ctu, phat trién va san xuat ché pham

sinh hoc dé cung cap cho cay trong.



B6 sung céac chang vi sinh vat phan lap duoc vao phé phu pham néng nghiép c6
thé tai ché chiing 1am phan bon hay cac ché pham sinh hoc thi nguoi ndng dan sé thu lai

mét khoan lgi nhuan khong hé nho dong thoi tranh dugc tinh trang & nhiém méi trudng.

6. Cong bd khoa hoc ciia sinh vién tir két qua nghién ciru cia dé tai

Ngay thang nam
Sinh vién chiu trach nhiém chinh
thuc hién deé tai

(ky, ho va tén)

Nhan xét ciia ngwoi hwéng dian vé nhirng déng gép khoa hoc ciia sinh vién thuc

hién dé tai:

Ngay thang nam
X&c nhan caa trwong dai hoc Nguwoi hwéng dan

(ky tén va dong ddu) (ky, ho va tén)



MO DAU

1. bat van deé

Song song v&i su phat trién ctia nén san xuat cong nghiép, dich vu va khoa hoc
k¥ thuat thi nén kinh té nong nghiép ciing dang cé nhiing budc dot pha méi. Nhu cau
lwong thyc, thye pham cia con ngudi ting 1én kéo theo san xuit néng nghiép ting din
dén chét thai va rac thai ting. Theo thong ké ctia B6 Tai nguyén va Mbi truong (2018),
nudc ta co tong dién tich dat nong nghiép 1 27 289 454 km?, véi dién tich nay hang nim
s& c6 mot luong 16n phé phy pham ndng nghiép duogc thai ra. Tuy nhién, ngudn nguyén
liu nay dang bj lang phi. Luong chat thai ra nay thudng bi ngudi nong dan vit bira bii,
diéu nay vira khién cho chiing ta lang phi mét loai nguyén liéu cé thé gitp ting ning
sudt cdy trong vira gdy ra 6 nhiém moéi truong. Hién nay, phan 16n noéng dan, doanh
nghiép va hop tac xa chua biét tan dung va ting dung céc thanh tyu khoa hoc dé ché bién
phé phu pham nong nghiép. Dat ¢ truong hop néu lugng phé thai nay duoc tan dung va
tai ché 1am phan bon hay cac ché pham sinh hoc thi ngudi ndng dan sé& thu lai mot khoan

loi nhuan khong hé nho dong thoi tranh dugce tinh trang 6 nhiém méi trudng.

No6i dén hé vi sinh dat thi tir [du nguoi ta da tim duoc rat nhiéu chung vi sinh vt
c6 loi va kha ning tng dung ctia chung trong nhiéu linh vue, dic biét 1a trong viée giai
quyét nhitng van dé lién quan dén méi trudng. Phan trun 13 mot trong nhitng loai phan
chira hé vi sinh vat rat da dang. Tuy nhién, tinh dén thoi diém hién nay van khong co
nhiéu nghién ctru tp trung vao hé vi sinh vét c6 trong phan trin qué mic du kha ning
hitu dung ctia chiing rat cao. Trudc day, chi cé mot sé it ndng dan nudi trun qué 1ay phan
bon cho ciy. V& sau nay, khi c6 nhidu nghién ctru cho thdy kha nang xir Iy chét thai hiru
co cua trun qué thi viéc sir dung trin qué da pho bién hon nhung ngudi ta lai bo qua viéc
tan dung hé vi sinh vat c6 trong phan trun dé tao nén cac ché phém vi sinh hay phan bon

hiru co vi sinh mang lai lgi ich cho nén ndng nghiép.

Céc nguyén té nhu N, P hay c4c khoang, mun déu 1a nhitng chat dinh dudng can
thiét ctia cdy trong. Tuy nhién, khong phai hop chat nio cay trong ciing c6 thé dong hoa
truc tiép duoc. Véi mot sd hop chit kho tiéu, can phai nho hoat dong cua cac vi sinh vat
phan gidi thi cay trong méi co thé hap thy dugc. Dbi voi cac hop chat nhu NO, hay N2

trong khi quyén thi can phai c6 su tdc dong ctia cac vi sinh vat c6 kha nang c6 dinh nito



thi cdy trong méi c6 thé dong hoa duoc. Va hién nay, luong nito trong dit ma cay c6 thé
stt dung dugc ngdy cang giam din dén ning suat cdy trong giam. Mot trong nhimng
nguyén to thiét yéu dbi voi cay trong 1a phospho. Cay trong chi co thé hip thu dugc 1an
dé tiéu, con d6i véi 1an khoé tidu phai nhd dén cac chung vi sinh vat c6 kha nang phan
giai 1an chuyén hoa thanh l4an dé tiéu, khi d6 cy trong maéi c6 thé sir dung dugc.

Hoat dong dao bdi cta trin tao cho dat thoang, ting kha ning gitt nudc cling nhur
thAm nudc mua. Nho thoang khi, cac vi sinh vt trong dat phat trién manh hon va tao
cho dét ¢ hoat dong sinh hoc. Tai nhitng vung co nhiéu giun, ching thai ra hang tram
tan phan mdi nam trong dién tich mot mau dat ma trong phan cua ching lai chira hé vi
sinh vat c6 lgi da dang. Nho cac ching vi sinh vat c6 kha nang ¢ dinh dam, phan giai
lan, phan giai cellulose ¢ trong phan trin gitp cai tao dat, chuyén hoa nhiing chéat kho

tiéu thanh chat dé tiéu dong thoi tang lugng dam cho dat.

Véi xu huéng nghién ctru tuyén chon cc ching vi sinh vét ¢6 loi dé bo sung vao
cac phu phdm ndéng nghiép tao ra phan bon hitu co hay cac ché pham vi sinh, chung toi
thuc hién dé tai “Phdn Idp va tuyén chon mét sé chiing vi sinh vit cé lpi trong phén
trion qué dwgc nuéi trong vé ca phé di qua xir 1y’ nham muc tiéu tuyén chon cac ching
vi sinh vat c¢6 kha nang ¢6 dinh dam, phan giai 1an va phan giai cellulose c6 hoat tinh
sinh hoc cao. Tir két qua ndy co thé 1am tién dé dé nghién ctru, phat trién va san xuét ché

pham sinh hoc dé cung cép cho cay trong.

2. Muc tiéu dé tai

Phan l1ap va tuyén chon mot sd chung vi sinh vat c6 kha nang ¢ dinh dam, phan
giai 1an, phan giai cellulose trong phan trun qué nham muc dich tang hiéu qua sir dung
phan bén hoa hoc, giam lwong phan bén hoa hoc trong dat dé ting niang suét cay trong,

cdi tao dat va bao vé moi truong.



CHUONG 1. TONG QUAN TAI LIEU
1.1 Vi sinh vét c6 dinh dam
1.1.1 Azotobacter
Nam 1901, Azotobacter dugc phan 1ap lan dau tién, d6 1a loai Azotobacter
chroococcum. Tir d6 dén nay, ngudi ta tim hiéu va phat hién ra nhiéu loai khac trong chi
Azotobacter va da hiéu biét day da hon vé hinh thai, cling nhu dic tinh sinh thai, sinh

hoa cua ching.

Azotobacter 13 vi khuan c¢é dinh nito sdng tu do trong dét, hiéu khi, khong sinh
bao tir, gram 4m. Khi con non té bao thuong c6 dang hinh que, kich thuéc khoang 2,0 -
7,0 x 10 - 2,5um, dimg riéng ré hay xép thanh ting doi chong chat, té bao nhudém mau
ddng déu, c6 kha ning di dong nhd tién mao moc khip co thé (chu mao). Khi gia té bao

Azotobacter mét kha niang di dong, kich thudc thu nho lai trong giéng nhu hinh cau.

Azotobacter co thé sir dung nhiéu loai hop chat hitu co lam ngudn thirc an carbon.
Khi sdng trong diéu kién khong co nito, Azotobacter s& dung nito ctia khong khi dé bién
thanh nito cta co thé séng. Khi séng trong méi trudng da thirc dn nito hitu co hodc vo
co thi tic dung ¢ dinh nito s& rat thap hoidc khong c6. Con khi sdng trong méi trudng
thach, khuan lac lic dau khong mau hodc mau tréng duc, sau bién thanh mau nau toi,
tham chi dén mau den nhung khong 1am nhudm mau maéi trudong. Ngoai ra, mot s6 loai
Azotobacter c6 khuan lac mau vang luc, mau hong. Khuan lac cua Azotobacter nhay, 10i

hoac tan, hoac cé dang nhan nheo.

DAt 12 moi truong thuan loi cho sinh trudng va phat trién cua Azotobacter. Trong
thanh phan sinh vat dét, vi sinh vét chiém t6i 90%. S6 lugng vi sinh vét trong mdi gam
dat c6 toi hang triéu, hang ty va téi vai chuc ty té bao. Vi khuan 12 nhom chiém sé lugng
16n nhat trong dat (10°— 10° té bao/gam dat) nhung vi kich thudc nho (khoang 1pum)
nén ching chi chiém khong qua 20% trong lugng cuia vi sinh vat trong d4t. Bén canh do,
nhiéu nghién ctru chi ra rang Azotobacter thudng xuyén cé mit & viing ré ciia cy trong.
Tuy thude vao loai cay tréng, dia hinh va diéu kién sinh thai ma sb lugng cia chiing thay
d6i. Nguoi ta cling chirng minh dwogc rang Azotobacter khong phat trién trén bé mit ré

ma phat trién trong dat xung quanh ré. V& kha ning c6 dinh nito cia Azotobacter, trung



binh khi tiéu thu hét 1g cc chat sinh ning luong, Azotobacter c6 kha ning doéng hoa

dugc khoang 10 — 15mg nito phan tir cung cap cho ciy trong.

Kha ning ¢ dinh ctia Azotobacter phy thudc vao timg noi vi khudn, méi trudng
nudi cdy, pH, nhiét d6 nudi ciy, tinh chét cua thirc dn carbon, su c6 mit clia cac nguyén
t6 vi luong, cac loai vi sinh vat cing c6 mit trong dat,... Khi phat trién véi mot s vi
sinh vat khac, Azotobacter c6 hoat tinh ¢ dinh nito cao hon khi cdy ching riéng 1& (Lé
Xuan Phuong 2009).

1.1.2 Rhizobium

Niam 1886, Hellriegel va Uynfac da kham pha ra ban chét cta qué trinh ¢b dinh
nito phan ti. Cac nha khoa hoc da ching minh dugc khéa nang cia cay ho dau léy duoc
nito khi quyén 12 nho vi khuan nét san song & ving ré cay ho dau va dit tén cho loai nay
la Bacterium radicicola. Cubi nim 1889, Frank d3 phan lap dugc va dit tén 1a

Rhizobium.

Rhizobium c6 trong dét, c6 thé xdm nhiém vao ré ciy ho dau tao thanh nét san
nén con goi 1a vi khuan nét san. Vi khuan Rhizobium thudc loai hiéu khi, 1a vi khuan
gram am c6 dang hinh que, kich thuéc 0,5 — 0,9 x 1,2 — 3 um. Khi dugc nudi cdy trong
méi trudng thach, khuén lac ¢6 mau duc, nhy, 16i. Rhizobium st dung nhiéu loai dudng,
mot vai axit hiru co, tham chi ca polisaccarit lam ngudn cung cip nang lugng. Ching
cling c6 thé phat trién trong méi truong nghéo dam, ngudn dam thuong 1a pepton, axit
amin,.. Mot s6 vi khuan Rhizobium con ¢6 thé tu san sinh duoc vitamin va chét kich

thich sinh trudng, mot s6 khac lay tir méi truong.

Rhizobium khi con non ¢6 kha nang di dong nho tién mao, khong sinh bao tir,
sinh san bang cach phan bao. Ching phat trién tét ¢ nhiét d6 28-30 do C, pH 6.5-7.0
(Ng6 Thé Dan va cs. 2014)

1.1.3 Beijerinckia

Beijerinckia duoc dat tén theo tén cia MW Beijerinck, nha vi trung hoc nguoi
Ha Lan (1851-1931). Beijerinckia 1a vi khuan di dudng, hiéu khi, gram am, khong sinh
bao tir, c6 hinh que hodc hinh cau, hinh bau duc. Khi duoc nudi céy trén moi trudng

agar, khuan lac Beijerinckia mau niu vang hodc nau sang, sic to khong khuéch tan vao
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moi trudng, nhan, mot s6 tao thanh chat nhon c6 tinh nhat quan hoac dang hat. La loai
dugc tim thdy trong dat, nudc, dic biét 1a ving nhiét déi va 4 nhiét d6i. Beijerinckia
dugc biét dén véi vai trod vi sinh vat cd dinh dam khong cong sinh. Vi khuan Beijerinckia
c6 kha ning dong hoa tot cac loai dudng don, dudng kép, ctr ton 1g dudng glucose nd
c6 kha ning cb dinh duge 5 — 10 mg N. Khéac vé6i vi khuan Azotobacter, vi khuan
Beijerinckia chiu chua cao hon nhiéu so véi Azotobacter, co thé phat trién ca trong moi
truong c6 pH = 3, nhung van phat trién trong méi trudng trung tinh va kiém yéu. Nhiét

d6 phat trién tir 25-28°C v6i d6 4am 70 — 80% (Anderson 1966).

1.1.4 Azospirillum

Azospirillum 1a vi khuan c¢é dinh nito, gram 4m, thudc ho Spirillaceae. Chi
Spirillum dugc bao cao dau tién boi Beijerinck (1925) va sau d6 duoc nghién ctru va
phan loai lai thanh Azospirillum, vi kha ning c¢6 dinh nito khi quyén, dugc phat hién va
bao cido boéi nhém cua Tién si Johanna Dobereiner ¢ Brazil, vao nhitng nim 1970

(Tarrand va cs. 1978).

Té bao Azospirillum c6 dang hinh cau, hinh que hay xoan tir nira vong dén vai
vong, kich thuée trung binh 0,9 — 1,2 pm. Khi nudi cdy trén méi trudng thach khuan lac
cd6 mau héng sang hoac h6ng dam, g6 cao, c6 ria. Kha ndng ¢ dinh dam cua
Azospirillum dugc biét dén 1a pho bién nhat, bén canh d6 nhiéu nghién ctru con chi ra
rang Azospirillum con c6 vai tro thic diy ting trudng, tong hop phytohormones, cai
thién tinh chéng chiu cua thuc vat d6i vé6i cac tre ché sinh hoc va phi sinh hoc (Fabricio
va cs. 2015)

1.2 Vi sinh vat phan giai lan
1.2.1 Vi khuén
1.2.1.1 Bacillus

Theo Garrity (1835) chung Bacillus dau tién dwoc phat hién boi Christian
Erenberg, d6 1a Bacillus subtilis. Ngay nay, nhiéu loai trong chung Bacillus duoc nghién
clru va tng dung trong mot sb linh vuc y té, nong nghiép...Vi du nhu trudng hop st
dung Bacillus subtilis & phong va tri cac bénh vé rdi loan dudng tiéu hoa, cac ching

viém rudt, viém dai trang, ti€u chay, .... Pa sb cac loai trong Bacillus 1a vo hai.



Bacillus 14 chung vi sinh vat c6 kich thuéc 0,5 pm dén 20 um, tryc khuan hinh
que, gram duong, c6 thé sinh bao tir, hiéu khi hodc ky khi (trong trudng hop khong co
oxy). Nhu d3 trinh bay, Bacillus 12 mét chi 16n cua vi khuan gram duong, v6i hon 200
loai, c6 kha nang sinh ndi bao tir dé chéng chiu cac diéu kién bat thuong ciia méi truong
song. Vi vdy trong cac hé sinh thai ty nhién, Bacillus phan bd rong rai: tir trén can dén
dudi nude, to nude ngot dén nuéc man. Trong diéu kién séng bat loi nhu dinh dudng
trong moi trudng can kiét, moi trudng tich lily cac san phim trao doi chat ¢ hai hodc
nhiét d cao chiing s& tao ra bao tir gan giéng hinh cau dé ton tai trong mot thoi gian dai.
Khi dugc nudi cdy trong méi truong agar, khuan lac nudi cdy thuong 16n, lan rong va
¢ hinh dang bat thudng. Dudi kinh hién vi, cac té bao Bacillus xuat hién dudi dang
hinh que va mot phan dang ké cia cac té bao thuong chira ndi bao tir hinh bau duc &

mot dau, khién chiing phinh ra (Gordon 1973).

1.2.1.2 Pseudomonas

Mot s6 vi sinh vét c¢6 kha nang tiét ra cac hop chat co kha ning hoa tan cac hop
chét photpho v6 co khoé tan trong dat (1an kho tiéu) thanh dang hoa tan (1an dé tiéu) cay
c6 thé str dung duoc. Trong d6, Pseudomonas 1a mét trong nhing chiing vi sinh vat duoc
stt dung phan giai 1an phd bién, gdm: Pseudomonas sp, Pseudomonas radiobacter,
P.gracilis...(Bergey D.G 1984).

Theo Nguyén Lan Diing va cs. (2002) Pseudomonas 1a tryc khuan gram am, té
bao hinh que, khong sinh bao tir. Co mdt tién mao (hodc mdt chim tién mao) & mot dau
gitip ching di chuyén. Chung thuong sinh ra sic td. Pseudomonas xuat hién & moi noi
trong moi truong nhu dat, nudce, trén cdy va trong co thé dong vat. Trong nong nghiép,

Pseudomonas duoc str dung dé u phan.

1.2.2 Nim
1.2.2.1 Aspergillus

Theo Samson (2014), Aspergillus 1 mot trong nhirg chiing ndm 16n nhat, ching
c6 mit & khip noi trén thé gisi, c6 khoang 250 loai, trong d6 c6 khoang 20-30 loai duoc
phat hién gay bénh cho ngudi, con lai hau hét cac loai Aspergillus it gay hai hon.

Aspergillus thuong duoc tim thay trong dat va cic méi truong khéc, dic biét co nhiéu



trén cac vat liéu hitu co. Hau hét cac loai Aspergillus sinh san v6 tinh bang cach hinh

thanh cac bao tir vo tinh. Mot s6 loai thi sir dung phuong phép sinh san hiru tinh.

Soi nam Aspergillus cé vach ngin, cudng bao tir dinh dang binh khong phan
nhanh. Bao tir c6 thé mau vang (Aspergillus flavus), mau den (Aspergillus niger) ... Ciing
viy, ty vao loai ma khuan lac ciia Aspergillus c6 nhidu mau sic: mbc vang, mbc do,

moc hoa cau...

Nhiéu loai Aspergillus duoc chimg minh c6 thé tong hop cac enzyme nhu glucose
oxidase, lysozyme, amylase, pectinase, protease va lactase, hiru ich trong cac nganh
cong nghiép san xuit enzyme ciing nhu axit hitu co & quy mé thuong mai. Bén canh do,
mot s6 loai Aspergillus duoc xem nhu mot chat hap phu sinh hoc dé khir doc va khir cac
mau nude thai. Khong chi vay, ma mot s6 loai Aspergillus con c6 thé 1am tang chat dinh

dudng trong dat, vi vdy chung dugc tmg dung trong phan bén sinh hoc.

1.2.2.2 Penicillium

Theo Kirk va cs. (2008) Penicillium 1a mot chi ndm c6 tim quan trong 16n trong
moi truong ty nhién ciing nhu san xuat thuc pham va thudc. Hién nay c6 khoang hon
300 loai dugc phat hién. Tuong tu nhu Aspergillus, Penicillium cling c6 mat & moi noi
trong moi trudng. Hau hét cac loai Penicillium c6 loi, mot s6 gdy bénh. Mot sb loai
Penicillium: Penicillium camemberti, Penicillium chrysogenum.... Bén canh do,
Penicillium ciing 13 mot trong nhom céc loai vi sinh vat ¢6 kha nang chuyén hoa hop

chét 1an kho tan thanh dang d& tiéu cho cdy trong st dung.

Khi dugc nudi cy trén moi truong thach, cac khuan lac thudng phat trién nhanh,
c6 mau xanh lyc, d6i khi mau tring. Khuan ty Penicillium phan nhanh, c6 vach ngin
giita hai té bao vi mot 16 nho dé cac phan tir trong té bao chat thong thuong; cong bao
tr phan nhanh thé binh cdp 1,2.3,..va tin cing bang cac dinh bao tir trin d& dang phat
tan trong khong khi.

1.3 Vi sinh vat phan giai cellulose
1.3.1 Lactobacillus

Theo Makarova va cs. (2006) Lactobacillus 1a vi khuan gram duong, thuong co

dang hinh que, vé&i kich thudc khoang 0,5-1,2 x 1-10 pm. Céc té bao vi khuan
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Lactobacillus thudng hinh dang chudi hodc ton tai don doc. Ching ton tai & nhiéu noi
trong ty nhién, trong dat, nudc, khong khi, da day, rudt nguoi... Pa ) ching an toan va
c6 loi dbi voi con ngudi.

Nhiét do phat trién t6i vu cta Lactobacillus 12 30-40°C. Nhung chiing c6 thé séng
va sinh trudng trong pham vi nhiét tir 5-54°C. Bén canh d6, Lactobacillus cling c6 kha

nang chiu dyng dugc trong moi truong axit.

Trong linh vuc y té, mot s loai Lactobacillus c6 kha ning lam giam bénh viém
rudt & ngudi, ngan chin réi loan tiéu hoa... Trong linh vuc thuc pham, cac ching vi
khuan Lactobacillus duoc tng dung tao ra cic san pham c6 loi cho strc khoe nhu sita
chua, cac san pham 1én men... Con trong linh vuc ndng nghiép, Lactobacillus dugc duoc
sit dung dé U phan chudng va cac chit hitu co gitp tao ra phan bén hitu co mot cach

nhanh chéng.

1.3.2 Sporocytophaga

Sporocytophaga thudc nhém vi khuan linh hoat, gram am, hiéu khi. Té bao c6
dang théng, xoan ¢ hodc que, cO dau tron, kich thuéc 0,3 — 0,5 x5 — 8 um. Khi duoc
nuoi céy trén moi truong thach, khuén lac c6 mau vang. Nhiét dj tang trudng tdi wu cla
Sporocytophaga l1a 30°C. Chung sir dung cellulose lam ngudn cacbon va ning luong, 13

mot chung phan gidi cellulose hi¢u qua (William B. Whitman va cs. 1989).

1.3.3 Cytophaga

Theo Kirchman (2002) Cytophaga 14 vi khuan gram am, di dudng, hinh que,
khong bao tir va ching c6 thé chuyén dong trugt dé di chuyén nhanh trén cac bé mat. Vi
khuin nay thuong duoc tim thdy trong méi truong dit, bién, nudc ngot. Hau hét
Cytophaga song tu do, mot s6 it thi gay bénh cho dong vat xwong song. Chiing sir dung
cellulose va phan giai cellulose hiéu qua. Khi & méi truong nudi cdy, vi khuin
Cytophaga c6 dang hinh que, sau d6 bién d6i thanh dang hinh cau va c6 nhiéu mau sic.
Mot sd loai trong Cytophaga nhu Cytophaga hutchinsonii, Cytophaga psychrophila...

Trong d6, Cytophaga hutchinsonii dugc biét dén 1a loai c6 kha nang phan giai cellulose.



1.3.4 Cellvibrio
Theo Blackall (1986) vi khuan Cellvibrio thuong 12 gram am va hiéu khi, nhiing

vi khuan nay duogc biét dén c6 kha ning phan giai cellulose, xylan, tinh bt va chitin.

Mot sb loai Cellvibrio nhu: Cellvibrio diazotrophicus, Cellvibrio Fibrivorans,
Cellvibrio fulvus, Cellvibrio Gandavensis, Cellvibrio japonicus, Cellvibrio mixtus...
Trong d6 phai ké dén Cellvibrio japonicus, chiing c6 kha ning tiét ra enzyme phan huy
thanh té bao thuc vat manh. Vi khuan Cellvibrio japonicus lan dau tién dwoc phan lap

ta1 Nhat Ban vao nam 1952.

1.3.5 Sorangium

Sorangium 1a mot vi khuan gram 4m ctia nhom myxobacteria. Té bao hinh que,
hai dau tron hodc thudn nhon, khong ¢ tién mao. Ching c6 nhan dang hat, c6 kha nang
hinh thanh bao tir nhung bao nang khong dinh hinh. Bao nang do nhiéu té bao két hop
v6i nhau tao thanh khéi nhdy khong dinh hinh. Sorangium cé kha ning phan giai

cellulose.

1.3.6 Xa khuin

Theo Jeffrey (2008) xa khuan (Actinomyces) 1a vi khuan Gram dwong, c6 dang
soi nhu nam. Chung la vi sinh vat hiéu khi c6 mat khép noi trong tu nhién. Xa khuan
con dugce biét dén nhiéu boi cac san phém chuyén hoéa, ndi bat 1a cac loai khang sinh
nhu streptomycin, gentamicin, rifampicin va erythromycin. Ngoai ra, xa khuan con c6
vai trd quan trong trong cong nghiép duoc phim ciing nhu trong néng nghiép.
Streptomyces la giong chu dao trong xa khuén, day ciing 14 vi sinh vat san sinh cellulase
c¢6 kha niang phan giai cellulose dugc quan tim nghién ciru. Mot s loai dang cha y thude
gidng ndy nhu Streptomyces reticuli, Streptomyces drozdowiczii, Streptomyces

lividans...

1.4 Sinh truwéng va phat trién vi sinh vat
Co ché pho bién cta sy nhan 1én cua té bao vi sinh vat 1 qua trinh phéan chia nhi
phan. Trudc khi phan chia, t& bao phat trién va ting s6 lugng thanh phan té bao, chuan

bi cho qua trinh phan chia.
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Hinh 1.1 Co ché nhén déi ciia té bao vi sinh vat (OpenStax, 2019)

Qua trinh sao chép DNA bat dau tur vi tri nhiém sic thé tron, nhiém sic thé duoc
gin vao mang té bao bén trong. Sau d6, qua trinh sao chép tiép tuc dién ra theo hudng
nguoc lai cho dén diém cudi, 2 té bao con duogc hinh thanh hoan chinh. Qua trinh phan

chia trén duoc diéu khién boi 1 protein FtsZ (OpenStax, 2019).

Trong ty nhién, vi sinh vat khong trai qua diéu kién méi truong hoan hao dé phat
trién. Tuy nhién, trong phong thi nghiém, cac diéu kién tbi wu nay co thé dugc dap tng
bang cach nudi cdy vi sinh vat trong moi truong nudi cdy khong lién tuc. Khi cac vi sinh
vat dugc nudi cy trong didu kién moi truong khong lién tuc tic 14 s& khong c6 chat
dinh dudng nao duoc bd sung tir ngoai vao ciing nhu khong duogc ldy di cac san pham
trao d6i chat tir trong moi trudng ra thi sinh truéng va phat trién ciia vi sinh vat s& tuén
theo mo hinh duong cong ting truong. Pudng cong trong mé hinh ting truéng biéu thi

mat d9 vi sinh vat trong quan thé & mot khoang thoi gian.
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Hinh 1.2 Puong cong ting truéng ciia quin thé vi sinh vat trong nudi ciy khong

lién tuc (Prescott va cs. 2002)

Trong méi truong nudi céy khong lién tuc nay, su sinh trudng cua vi sinh vat
trong nudi cay khong lién tuc bao gdm 4 pha co ban: pha tiém phat (pha Lag), pha liiy
thira (pha Log), pha can bang va pha suy vong (Prescott va cs. 2002).

Pha tiém phat (pha Lag): Tinh tir khi vi sinh vat dugc cdy vao méi truong cho
dén khi chung bt dau sinh truong. SO lwong vi sinh vat trong pha nay khong ting Ién.
Pay 1a giai doan thich nghi, chung tién hanh tong hop mach DNA va céc enzyme chuan
bi cho sy phan bao. Pha tiém phat dai hay ngan phu thudc vao ban than timg loai vi sinh
vat va tinh chit ctia moi trudng. Trong pha ndy, té bao chua phan chia ma tap trung phat

trién va tich liiy thanh phan té bao dé chuan bi cho qua trinh phén chia sau do.

Pha lily thira (pha Log): Sau pha Lag, té bao vi sinh vat budc vao pha Log. Trong
pha nay, vi sinh vat phan chia manh m&, s luong té bao ting theo lily thira va dat dén
cuc dai. Thot gian thé hé dat toi héng s, qua trinh trao d6i chét dién ra manh m& nhat
khi DNA, RNA, cac thanh phﬁn hinh thanh té bao va cac chat can thiét cho su tang
truong duoc tao ra dé phan chia.
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Pha cin bang: Tdc d6 sinh truéng va trao doi chat cua vi sinh vét giam dan. Do
chit dinh dudng bat dau can kiét, chat doc hai tang trong mai trrong nuodi céy. Trong
diéu kién it thuan loi hon, su canh tranh vé chit dinh dudng tang 1én va cac hoat dong
trao doi chat cta té bao ciing trd nén kém di. Sy phat trién cta té bao vi sinh vat dat dén
cuc dai va khong co sy thay di theo thoi gian do sb luong té bao phan chia bang sb

luong té bao chét.

Pha suy vong: O pha nay, cac chat dinh dudng can kiét, cac chit thai ting 1én. SO
luong té bao trong quan thé giam theo cip s6 nhan va ting truong. Cac té bao chét phan
huy tré thanh cac chat dinh dudng cho cac té bao vi sinh vat song khac. Diéu nay giup
cho cac té bao vi khuan khac hoat dong duogc trong diéu kién méi truong can kiét dinh

dudng cua giai doan suy vong va phat trién khi dugc cay sang moi truong maoi.

1.5 Trun qué, vai tro ciia phan trin
1.5.1 Trun qué

Trun qué co tén khoa hoc 13 Perionyx excavatus, chi Pheretima, ho Megascocidae
(ho cu din), nganh rudt khoang. La loai trun thuong dugc tim thiy & ving nhiét doi
Chau A, thich séng & moi trudng dat am wdt va cd nhiéu chét hiru co dang phan hay.
Chung c6 kich thudc twong doi nho, than hoi det va dai khoang 10-15cm, mau dé hoic

man chin tuy do tudi.

Trun qué thudc nhom trin dao dat, chung an chat hitu co va khoang chét trong
dat, nudt thic an bang moi ¢ 16 miéng, lwong thirc an mdi ngdy twong duong véi trong
lugng co thé cua chung, sau d6 thai phan trén khip duong chung di. Diéu dic biét 1a
trong hé tiéu hoa ctia chiing c6 chtra nhiu vi sinh vat cong sinh c6 ich. Nhitng vi sinh
vat nay theo phan ra khoi co thé triun qué nhung van hoat dong trong mot thoi gian dai.
Diéu nay 14 nguyén nhan lam cho phan triun c6 ham lwong dinh dudng cao. Vi thé chung
rat c6 ich cho viéc cai tao dat (Edwards va cs. 1997).

Trun qué c6 sire tiéu hoa 16n, theo nhiéu nghién ciru, tac dung phan giai chét hiru
co ctia trin qué chi ding sau vi sinh vat. Mot tan triun qué c6 thé tiéu hoa 50 tan phan
gia stc trong 3 thang. Vi vy, né duoc nhiu nude trén thé gidi sir dung dé xtr 1y chat

thai, 1am sach méi trudng. Ciing nho trin qué sau khi tidu héa thai phan, gép phan lam
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ting do phi nhiéu cho dat. Tir d6 ciy trong hap thu, sinh trudng va phat trién tot hon,

cling giam bdt dugce viée st dung thude bao v¢ thuc vat, bdo vé moi truong.

Ngoai ra, protein chi€ém 70% trong luong kho cua trun qué, ham lugng dam cling
nhu cac axit amin, vitamin can thi€t cho gia stic, gia cam va thuy san. Nén hi¢n nay, bot
trun qué dang dugc dua vao tron voi thure an chan nudi, dugec xem 1a mot trong nhiing

phuong an hang dau cung cap protein chit lugng ma gia thanh ré cho vat nudi.

1.5.2 Phan trun

Phén trun 1a san pham cudi cung ciia qua trinh phan giai chat hiru co cta trun.
Chtra 100% phan trin nguyén chat, trong phan con c¢6 mot s vi sinh vét ¢6 ich nhu vi
khuan c¢6 dinh dam, vi khuan phén giai 14n, phan giai cellulose va ca cic chat xdc tac
sinh hoc. Phan trin dang dat mun, c6 mau nau sdm, chira cac chat khoang can thiét cho
cay trong nhu dam, 1an, kali, canxi, dong, kém... & dang cay hap thu dugc ngay. Pong
thoi lam dat toi xdp, ting kha ning giit nudc cia dat va giit am lau (Lé Minh Vuong

2018).

Véi nhimng loi ich cta trin qué mang lai, ngdy nay trin qué dugc nudi v6i nhiéu
muc dich khac nhau nhu giup phan giai rac thai hitu co, gitp dat toi xop, thoang khi
déng thoi nguoi ta sir dung phan trun lam phan bon, mot mat dé han ché st dung phan
hoa hoc, giam luong t6n du phin bon trong dat, giup cdy cho ning suat tét hon, mit

khac phan trun cai tao dat, bdo v¢ moi truong.

1.6 Vai trd caia vi sinh vét trong dat

Moi trudng thich hop nhét ddi voi vi sinh vat chinh 1a dat. Hé vi sinh vat trong
dat rat da dang va phong pht, chung duogc chia thanh 5 nhém chinh 13 vi khuan, xa
khuan, ndm, tao va nguyén sinh dong vat. Tuy nhién s6 luong ciing nhu sy phong phu
cua cdc nhom vi sinh vat ndy & mdi loai dit 1a khac nhau bai ching phu thudc vao do
am, pH cua dat, do toi x6p, thoang khi, cac chat dinh dudng trong dat va cac loai du
lugng duoc thém vao dat. Piéu nay cling phan nao anh hudng dén su phan bé vi sinh

vat & cac ting dat khac nhau.
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Bang 1.1 Sw phin bd ciia vi sinh vt trong 1g dat kho theo chiéu siu cia dit

L . XA . . RONG
CHIEU SAU | VIKHUAN NAM MOC .
PAT (cm) (CFUI/q) KHUAN (CFU/g) A0
cm
: (CFU/qg) : (CFU/qg)
3-8 9.750.000 2.080.000 119.000 25.000
20 - 25 2.179.000 245.000 50.000 5.000
35 - 40 570.000 49.000 14.000 500
65 - 75 11.000 5.000 6.000 100
135- 145 1.400 - 3.000 -

(Nguon: Araragi va cs. 1971)

Theo s6 liéu théng ké & bang 1, cho thay vi khuan 1a nhém chiém nhiéu nhat vé
s6 lugng. Trung binh trong dat vi khuan chiém khoang 90 % tong sd, xa khuan chiém

khoang 8%, vi nAim 1% va 1% con lai 13 tdo va nguyén sinh dong vat.
g guy g

Sy phat trién cta vi sinh vat chinh 14 nhan t6 1am cho dat thém phi nhiéu, mau
mdg. Dé giip cho cay nhan thém dam, cac vi sinh vat ¢d dinh nito tir khong khi (N2)
thanh cac hop chat (NHs, NHs*) cung cip cho cdy. Hang nim s6 luong nito cay trong
thu duoc bang con duong nay nhiéu gip 3 1an so véi viée sit dung phan bén hoa hoc
(Nguyén Lan Diing, 2002). M6t s6 nhom vi sinh vat khac c¢6 kha ning tiét ra cac hop
chét c6 thé hoa tan dugc nhimg hop chat phospho vo co kho tan trong dét (1an kho tiéu)
thanh dang hoa tan (Ian d& tiéu) ma ca cdy trong va vi sinh vat déu co thé sir dung duoc.
Khi dua vao dat nhitng chét nhu cellulose va protein thi két cau ctia dat duoc cai thién
rd rét 1a nho vi sinh vat phan giai cellulose va protein phat trién manh mé, cac san pham
phan giai duoc két hop cling vai cac chat tiét ra trong qua trinh séng ciia chung da lién
két cac hat dat voi nhau tao nén ciu tric dat. Ngoai ra, cic vi sinh vat séng trong dat
tham gia tich cuc vao qua trinh phan giai chit hitu co bién chung thanh CO; va cac chét
v6 co dung lam thire an cho cay trong (P, C, S, Ca...). Khong nhitng vay, mot sb vi sinh

vat thudc Pseudomonas va Azospirillum con c6 kha ning tiét ra Indole Acetic Acid
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(IAA), 1a chét kich thich cho sy ra ré cua cdy trong (Chu Nguyén Thanh va cs. 2018;
Tran Van Chiéu va cs. 2010).

Tuy nhién khong phai vi sinh vat nao cling co6 lg1 do1 voi cay trong, ma con co
nhirng loai vi sinh vat gay bénh cho cay, lam anh huong dén nang suat va chat lugng

nong san.

1.6.1 C6 dinh nito khéng khi nho vi sinh vt
Vi khuan Azotobacter 1a vi khuan c6 kha niang c¢6 dinh nito theo kiéu khong cong
sinh. Pay 14 ching duoc quan tim ciing nhu ing dung nhiéu nhat trong san xut phan

bon sinh hoc chira vi sinh vat ¢6 dinh nito.

Cac vi khuan c6 kha nang cd dinh dam s& tiét ra mot loai enzyme tén la
nitrogenase. Enzyme niy bao gom 2 thanh phan khac nhau 1a thanh phan I va thanh phan
II. Thanh phan I 14 protein Fe va thanh phan II 13 protein FeMo. Nitrogenase s& pha dut
moi lién két 3 ctia phan tir nito (N=N) theo co ché sau (Seefeldt va cs. 2009):

N3
Feredoxin dang l
oxy hoa ADP
- —# a + |=
Electron ‘ ATP
Feredoxn T ATP
dang khiy WNH3

Hinh 1.3 Qua trinh ¢6 dinh nito phén tir
Electron ciia cac chat khir s& di vao thanh phan I (protein Fe) sau d6 di chuyén
sang thanh phan II (protein FeMo) khi hai thanh phan nay lién két v4i nhau, tir day
electron dugc hoat hoa ¢ thé phan g véi N2. Tuong ty, N ciing duoc hoat héa khi di
qua hai thanh phan ciia enzyme nitrogenase. Con hydro dugc hoat hoa béi cac enzyme
ctia hé thong hydrogenase. ATP 1a nang lwong ding trong qué trinh nay. Cudi cing NHs
duoc hinh thanh.

Qua trinh ¢6 dinh nito phan tir thyc chat 1a qua trinh khir N thanh NH3 nho

enzyme nitrogenase va nang lugng sinh hoc ATP.
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1.6.2 Chuyén héa l1an khé tiéu thanh l1an d@ tiéu nho vi sinh vat

Phan giai lan hitu co kho tan

Ngu@)n géc phan hitu co kho tan trong dét 1a xac dong vat, thuc vat, phan xanh,
phan chudng,...Thyuc chét co ché phan giai 1an kho tan 1 cac vi sinh vt ¢6 kha ning tiét
enzyme phosphatase, xuc tac cho qua trinh phéan giai 1an. Nhiing vi sinh vat phan giai
1an hitu co chu yéu thudc 2 chi: Bacillus va Pseudomonas. Cac loai ¢6 kha ning phan

giai manh la B. megatherium, B. mycoides va Pseudomonas sp.

Su chuyén hod cac hop chat phospho hitu co thainh HsPO4 dugc thuc hién nhu

Sau:
Nucleoprotein — Nuclein — axit nucleic — H3POg4

Nucleoprotein ¢6 trong thanh phan cta nhan té bao, nho su tac dong cua vi sinh
vat chung tach ra 1am 2 phan: protein va nuclein. Nuclein s& di vao vong chuyén hoa cac
hop chét 1an, cubi cung tao ra HsPOu.

Phan gidi lan vo co kho tan

Lan vo co kho tan ¢6 ngudn gdc tir cac quing thién nhién nhu apatit, phosphorit...
hodc la dugc tao ra do qua trinh khoang hoa lan hiru co. H3PO4 sau khi dugc vi sinh vat
phan giai tir nucleoprotein thuong két hop véi kim loai trong dét tao thanh cac mudi
phosphate kho tan nhu Caz(PO4)2, FePO4, AIPOs,... O cic dang ndy cdy khong thé sir
dung truc tiép. Theo nghién ctru, da sd cac vi sinh vat co kha ning phéan giai 1an vo co
déu sinh CO2 trong qua trinh séng, CO, s& phan tng v4i H20 c¢6 trong mdi truong tao
thanh H2COs. H2.COg3 s& phan ting v&i phosphate kho tan tao thanh phosphate dé tan theo

phuong trinh sau:
Caz(PO4)2 + 4H2CO3 + H20 > Ca(H2PO4)2 + H20 + 2 Ca(HCO:3):2

Mot s6 vi sinh vat c6 kha nang phan giai 1an vo co: Bacillus megaterium, B.

butyricus, B. mycoides, Pseudomonas radiobacter...
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1.6.3 Phin giii cellulose trong dat nhd vi sinh vat

Cellulose 14 hop chat kha bén viing nén co ché phan giai ciing rat phtc tap. Tuy
vAy, van c6 nhiéu loai vi sinh vat c6 kha ning phén giai cellulose dd dugc biét toi nhu
vi khuan, xa khuan va ndm... chung c6 kha ning tiét ra enzyme cellulase. Vi vy, phan
giai cellulose co ban 1a qua trinh sinh hoc dugc tao ra va kiém soat boi ciia enzyme
cellulase. Enzyme cellulase gdm 3 16p enzyme: endoglucanase, exoglucanase, f-
glucosidase. Endoglucanase s& cit cac cau ndi p-1,4-glycosid, sau d6 exoglucanase phan
tach cac soi co ban cua tinh thé tao thanh cellobiose, cudi ciing B-glucosidase thity phan

cellulose thanh glucose (Shewale 1982).

1.7 Tong quan tinh hinh nghién ctru ciia dé tai
1.7.1 Tinh hinh nghién ctru trong nuwéc

Tai Viét Nam, viéc nghién ctru va Gmg dung phén trin qué trong viéc cai tao moi
truong dat con kha it, hau nhu chi méi chu trong vao khoang 10 nam tré lai day. Trudc
day chul yéu nghién ctru tng dung cua phéan tran qué 1am thirc an cho chin nudi, nudi
trong thity san va xir Iy chat thai nhu theo Tran Hoang Diing (2001), sir dung trin qué
(Perionyx excavatus) dé xir Iy mat cua thai sau trong nim, nén cac nghién ctru vé vi sinh
vat ¢6 tac dung cai tao dat dang dugc chu trong nhiéu hon. Mot sd nghién ctru cé lién

quan nhu:

Theo Nguyén Thi Ngoc Dinh (2014), phan trun qué anh hudng dén ning suét cia
gidng lua DTL2 trong vu xuan san xuat theo hudng hiru co va ciing cho thiy phan trin
qué 1am ting céc chi tiéu sinh 1y nhu dién tich 14, kha nang tich lily chat kho 1am ting
nang suat lta DTL2. Ngoai ra, mot ) nghién ctru khac da cho théy xa khuan, nim, vi
khuén, con anh hudng dén viéc phong trir bénh nhu xa khuan Streptomyces toxytricini
c6 tiém nang trong xir Iy bénh bac 14 lta (Nguyén Dinh Hai 2012). Theo Chu Nguyén
Thanh (2018), Pseudomonas phan 1ap tir viing ré& cdy bip c6 kha ning kich thich sinh
trudng thuc vat. Tran Thi Xuan Phuong (2017) ciing cho rang vi khuan Azotobacter co
kha ning c6 dinh dam va sinh tong hop IAA trong dat trong laa & tinh Thira Thién Hué.
Bén canh d6, nghién ctru hoat tinh sinh hoc ctia Bacillus va Pseudomonas ciing cho thay

hiéu qua phong trir 1an kho tan trong dat ciing kha cao (Nguyén Thi Ngoc Swong 2016).
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Nhin chung cic nghién ctru v& phan trin qué ¢ Viét Nam trong viéc cai tao dat
con kha it, viéc nghién clru cac chung vi sinh vét cai tao dat thuong tap trung vao viéc
phan 14p va tuyén chon cac chung vi sinh vat ¢6 dinh dam, phan giai 14n, phan giai
cellulose, kich thich sinh trudng cé trong moi trudng dat. Tuy nhién, viéc nghién ctu
cac chung vi sinh vt c6 ich trong phan trin qué nhdm cai tao moi truong dat 1a mot
huéng di méi trong viéc tmg dung ché pham sinh hoc thay thé cac san pham hoa hoc,

tao diéu kién hudng t61 nén nong nghiép bén viing.

1.7.2 Tinh hinh nghién ctru ngoai nuéc

O nudc ngoai, hau hét cac nude déu tap trung nghién ciru vé kha nang xir 1y chat
thai caa trun qué. Vao nam 1978, tai New York c6 t6 chirc mot hoi nghi st dung trun
qué trong quan 1y chat thai va moi truong mang tén 13 “Tdn dung hé VSV dat trong qudn
Iy mude thai” (Hartenstein va cs. 1979). Bé cai thién dat ¢ cac dong co, mot s nudce nhu
Ptic, NewZealand dd phai nhap trun tir Chau Au vé. Pdi véi cac nude nhu My va An
Do thi tién hanh nudi trun dé xu 1y cac chét thai nhim bao vé méi truong. Vi du dién
hinh 14 trai nuéi trun qué ciia Cong ty Oregon Soil & tiéu bang Oregon ctia My v6i hon
1 triéu con c6 kha nang mdi ngay xtr Iy dugc 7,5 tan rac thai. Tuong tu, & An Do sir
dung 500 triéu con trun qué dé xtr Iy 2000 tin rac mdi ngdy, dong thdi co so ndy ciing
sir dung trin qué dé xtr 1y phan nguoi. Pay 1a trang trai thudc du an phat trién cta chinh
phu. Tai mot s6 nuéc nhu Anh, Phép, Ha Lan, DBuc, Tay Ban Nha, Italia, Australia, Bi...
viéc sir dung trun qué dé xtr 1y chét thai cling rat phat trién. Tai tram thuc nghiém
Rothamsted, Harpenden, Anh méi dau ciing chi tip trung vao nghién ciru str dung trin
dé xtr Iy cac chat thai gia stc va cay trong (Edwards 1988) nhung t6i thoi diém hién nay
thi d4 c6 sy thay d6i, ho d3 mé rong mé hinh nudi trin dé xu 1y cac loai rac hitu co khac.
Ngoai ra & Hoa Ky, tai truong Dai hoc tiéu bang NY ¢6 nghién ctru vé trun xtr 1y chat
thai. Ban dau nghién ciru chi tap trung vao viéc tan dung buin cong thai va phan chat kho
clia n6 dé san xuat ra phan trun (Neuhauser va cs. 1988), tuy nhién sau d6 da duoc mo
rong hon thanh san xuat vermicompost tir nhitng thtr nhu thirc in, gidy, ba bia va chat

thai dong vat.

Vi su quan trong cuia cac chung vi sinh vat nén da c6 bao tang chung vi sinh vat st dung

cho nong nghiép dé tang trir cac loai vi sinh hiru ich nay. Trén thé gidi c6 thé ké dén Bo
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thu thap vi sinh v4t nong nghiép Trung Qudc, Bo thu thap Rhizobium tai Uc, Colombia,
Malaysia, Thai Lan, Anh, B thu thap vi sinh vat moi truong tai Han Quéc, B0 thu thap
Cyanobacteria tai Braxin, B9 thu thap vi sinh vat nong nghi¢p Han Quéc, B6 thu thap
vi sinh vt méi trudng tai Han Qudc, Bo thu thap vi sinh vat nong nghiép tai Nga, ngudn

gen vi sinh vét tai My (NRRL)... (Vién khoa hoc ky thudt néng nghiép mién Nam 2013).
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CHUONG 2. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1 DPéi twong nghién ciru
Mot sd chung vi sinh vat c6 kha nang cd dinh dam, phan giai 1an va phan giai

cellulose trong phan trin qué.

2.2 Vat liéu nghién ciru
Vit liéu nghién ctru bao gdm phan tran qué, hoa chat va mot s6 dung cu va thiét

bi hd trg trong phong thi nghiém.

Hoa chat: Peptone, Mannitol, KoHPO4, KNO3, MgS04.7H.0, CaCl2.6H-0,
NaCl, FeCls.6H0, asparagine, CaCOs, glucoza, Caz(PO4)2, (NH4)2S04, KCI, cao nim
men, MnSQO4, FeS04.7H.0, KH2PO4, NaNOs, khoai tay, agar, bd test nitrate, by test
phosphate.

Thudc nhudm: Methylene Blue, tim Gentian, Lugol, Fuchsine.

Thiét bi hd trg: Can phan tich Adventurer, may do pH, box cdy, ti sdy, ti am,

may dém khuén lac, kinh hién vi, may do quang ph.

Dung cy: Binh tam giac, 6ng nghiém, dia petri, lamen, lam kinh, pipet, qua bop,

dng dong, que cy, que gat, dén con.
Mot sb vt liéu khac: Nude cit, cdn 96°, giéy loc, phan lan.

2.3 Phuong phap nghién ciru
2.3.1 Thu thap miu phén trin qué

St dung mau phan trin tai bé nudi trin qué ctia khoa Nong Lam - Trudng Dai
hoc Pa Lat. Tién hanh 1dy miu phan trin nhu sau: Ldy mau tai 6 diém bao gom 2 diém
& tang mat, 2 diém ¢ ting giira va 2 diém & tang day trong bé nudi trin tron lai sao cho

da 1kg.

2.3.2 Phwong phép pha loing dung dich dé nudi ciy

Can 10g phan trun qué pha loang véi 90ml nudc cat vo tring trong binh tam giac
300ml d4 tiét trung. Lac déu dung dich trong 10 phut sau d6 dé lang 1 phut. Sau d6 ciy
chuyén tiép vao tam giac thir 2 bang cach dung pipet 14y 1ml dung dich mau tir binh thir
nhat, cho vao binh tam giac thtr 2 r6i thém 9ml nude cat. Roi tir binh thir 2 cdy chuyén
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sang binh tam giac thir 3, tir binh tam giac tht 3 sang binh tam giac thir 4... Mbi lan ciy
tién hanh lac déu dung dich. Can ciy céc ty 1 pha loang nhu sau: 10, 102, 1073, 10,
10°,10%, 107, 108, 10°°, 109,

2.3.3 Phan lap céc chiing vi sinh vat c6 lgi trong phan trun qué

Trude khi str dung can hap khir tring du tuyp micropipette trong vong 30 phut.

Str dung micropipet 1y ra 0,1ml dung dich 1an lugt tir cac binh pha lodng thir 8
(10°%), binh thir 9 (10°) va binh thir 10 (1071 cdy vao cac dia petri ¢6 chira méi trudng

Asparagine — Mannitol — agar & mdi do pha loang lap lai 3 lan.

St dung micropipette 14y ra 0,1ml dung dich tir cac binh pha lodng thir 3 (1073),
binh thr 4 (10) va binh tht 5 (107®) 1an luot ciy vao dia petri c6 chira méi trudng PDA,
& mdi do pha lodng lap lai 3 lan.

Nubi cdy vi sinh vat trong ta 4m & 25°C.

2.3.4 Tuyén chon cac chiing vi sinh vt ¢é loi trong phén trin qué
2.3.4.1 Ciy chuyén tir cdc dia phén lip
Sau khi da x4c dinh dugc cac chiing vi sinh vat can tim thi s& tién hanh cdy chuyén

vi sinh vat tir cac dia phan lap.

Chuan bi moi truong tang sinh cho vi sinh vat 1a moéi truong tong hop c6 chira
cac y€u to chon loc can thiét cho su sinh trudng cia vi sinh vat d6. Méi truong dugce st

dung & day bao gdom:
Vi sinh vat ¢d dinh dam str dung mdi trudng Beijerinsk.
Vi sinh vat phan giai cellulose st dung moi truong Asparagine — Mannitol — agar.
Vi sinh vat phan giai lan st dung moi truong Pikovskaya.
Néam sir dung moi truong PDA.

2.3.4.2 Nhin nuéi va lam thudn mdu vi sinh vt

St dung que cdy dau tron 14y mau tir dia phan 1ap cdy vao dia moi trudng phu
hop v6i chung vi sinh vat d6. Déi véi cdy vi khuan thi nhe nhang va nhanh chéng ludt
que céy 1én mat thach theo mdt trong cac kiéu sau: Theo hinh chit chi trén toan bd mit
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thach, theo nhitng dudng song song, theo 4 hinh chit chi 4 goc. Con dbi véi nAm s& cham
nhe que cdy c6 chira mau vao giita dia méi trudng. Moi trudong duoc sir dung & day bao

gom:
Vi sinh vét ¢6 dinh dam - Chung Azotobacter st dung moi truong Beijerinsk.
Vi sinh vat phan giai lan - Chung Bacillus sit dung méi treong Pikovskaya.
Néam - Chung Aspergillus sir dung méi trudng PDA.

Vi sinh vat phan giai cellulose - Chung Lactobacillus sir dung moéi truong

Asparagine — Mannitol — agar.

Quan sat sy sinh truong va phat trién cia cac chung vi khuan trén moi truong

nudi ciy qua cac thoi gian nudi ciy: 24 gio, 48 gio, 72 gio, 96 gid va 120 gid.

Quan sat sy sinh trudng va phat trién cia chung nam trén moi trudng nudi cay

qua cac thoi gian nudi ciy: 1 ngay, 3 ngdy, 5 ngay, 7 ngdy, 10 ngay va 14 ngay.

2.3.5 Thir nghiém in vitro
Tién hanh nhén sinh khoi cac chiing vi sinh vat da phan 1ap dugc trong mdi trudng
10ng Getchinson. Mdi ching vi sinh vét 13 mot nghiém thirc voi 5 1an 1ip. Sau 5 ngay

nuoi cay s€ khao nghiém hiéu qua chirc ndng cua tirng ching vi sinh vat bang céch:

Déi v6i vi sinh vét ¢b dinh dam - Ching Azotobacter: Quan sat sy thay d6i mau
sdc ctia mdi truong Getchinson. Sau 10 ngdy tién hanh phan tich ndng do NO3 6 trong

dung dich bang phuong phap tric quang so mau. Tién hanh dong thoi voi ddi chimg.

Dbi véi vi sinh vat phan giai 1an - Ching Bacillus va chung Aspergillus: Cho
0,01g phan 1an vao dng nghiém chira méi truong nudi cay Getchinson ¢6 bo sung vi sinh
vat, sau 10 ngdy tién hanh phan tich P hoa tan trong méi trudng nudi cdy (tién hanh dong
thoi voi ddi chimg).

Déi voi vi sinh vat phan giai cellulose - Chung Lactobacillus: Cho mot miéng
nho gidy loc (Icm*1cm) vao 6ng nghiém nghiém chtra moi truong nudi cay Getchinson
¢6 bd sung vi sinh vat (tién hanh dong thoi véi dbi ching). Quan sat tac dong cua cac vi

sinh vat Ién gidy loc dé danh gia kha nang phan giai cua vi sinh vat,
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D61 chiing st dung moi truong nudi cay Getchinson khong bo sung vi sinh vat.

2.3.6 Phwong phap danh gia kha niing c6 dinh dam ciia chiing vi sinh vat dwgc
phéan lap (Phuong phép cai bién Poan Van Cung va cs, 1998)
X4y dung thang tiéu chuan.

Chuan bj cic cdc dong 50ml 1an luot cho vao cde dong sé6 ml dung dich tiéu

chuén 10ppm N theo bang 2 va sau d6 thém nudc cit cho di 10ml dung dich.

Bang 2.1 X4y dung thang chuian N

S6 thi tw (10ml) 0 1 2 3 4 51 6

S6 ml dung dich N tiéu chuin 0 | 0,005| 0,01/ 0,02| 0,03| 0,04 0,05
10ppm N

Nong d% (ppm) 0 | 0,005| 0,01 0,02 0,03| 0,04/ 0,05

Dung pipet 1ay 10ml cac dung dich diy tiéu chuan.

Dung pipet ldy 2ml mau trdng va mau can xac dinh vao lan lugt cac coc dong

50ml va thém vao mdi cdc 8ml nude cat.

Str dung bd test nito dé tao mau cho cac dung dich: Nhé 6 giot thude thir sd 1 vao
cdc dong chira dung dich, lic tron. Tiép theo nho 6 giot thude thir sé 2 vao cdc dong, lic
tron. Cho mot mudng ludng thude thir sd 3. Pay nip va lc tron trong vong 15 gidy.
Cudi cung cho 6 giot thudc thir s6 4 vao lo va lic déu dung dich. Poi 5 phit rdi tién

hanh do mau.

Do mau mau trang va cdc mau can xac dinh trén Spectrophotometer tai budc song

625nm.
Tinh két qua

Dung dudng chuan nitrat v6i ndng d6 ppm N trong céc binh tiéu chuan. Dua vao
s6 do trén may va so 1an pha loang cua dung dich miu suy ra nong d6 ppm N trong dung

dich mau.
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2.3.7 Phuong phap danh gia kha nang phan giai lan (P) khé tan cta ching vi sinh
vat dwgc phan lap (Phuong phap cai bién Poan Van Cung va cs, 1998)
X4y dung thang tiéu chuan.

Chuén bi c4c binh dinh mirc 50ml 1an lugt cho véao binh dinh méc sé ml dung
dich tiéu chuin 50ppm P nhu sau: Oml; 1,1ml; 1,2ml; 1,3ml; 1,4ml; 1,5ml; 1,6ml; 2,1ml;
2,2ml; 2,3ml; 2,4ml; 2,5ml; 2,6ml; 3,1ml; 3,2ml; 3,3ml; 3,4ml; 3,5ml; 3,6ml va sau d6

thém nudce cét cho dén vach dinh mtre
Dung pipet 1ay 10ml cac dung dich diy tiéu chuan.

Dung pipet ldy 2ml mau trdng va mau can xac dinh vao lan lugt cac coc dong

50ml va thém vao moi coc 8ml nudc cat.

Str dung bo test Phosphate dé tao mau cho céc dung dich: Nho 6 giot thudc thu
s6 1 vao coc dong chtra dung dich, lac tron. Tiép theo nhé 6 giot thude thir s6 2 vao coc
dong, lic tron. Cubi cung thém mot mudng ludng thude thir s6 3. Pay nip va lic tron.

Sau d6 mo ndp ra d€ yén 5 pht roi tién hanh do mau.

Do mau mau tring va cac mau can x4c dinh trén Spectrophotometer tai budc song

780nm.
Tinh két qua

Duyng dudng chuan Phosphate véi nong do ppm P trong cac binh tiéu chuan. Dua
vao s do trén may va s6 1an pha loang ctia dung dich mau suy ra nong do ppm P trong

dung dich mau.

2.3.8 Phuong phap danh gia kha nang phan giai cellulose ciia chiing vi sinh vat
duwgc phan lap

Quan sat sy phan hiy ctia mau thir (gidy loc) duoc bd sung vao moi truong nudi
cdy c6 chua vi sinh vat c6 kha ning phan giai cellulose qua cic mdc thoi gian: 1 ngay,

3 ngay, 5 ngay, 7 ngay, 10 ngay, 15 ngay va 20 ngay.

2.3.9 Quan sat vi sinh vat
Sau 72 gio nudi cﬁy, tién hanh lam tiéu ban, sau d6 nhudém mau tiéu ban dé quan
sat hinh thai ctia vi sinh vat dudi kinh hién vi.
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Céach lam tiéu ban duogc tién hanh nhu sau: Chon lam kinh khong bi xudc, st
dung cbn 70° vé sinh lam kinh va ho lam kinh qua ngon lira dén con trudc khi sir dung
dé tranh bi 1an céac vi sinh vat khac. Nho mot giot nudc cit 1én lam kinh. Léy mau vi
sinh vat va dan déu miu trong giot nudc trén lam kinh. Tiép d6 cd dinh tiéu ban bang

cach ho trén ngon Itra dén con va tién hanh nhudm ti€u ban.

Nhudm tiéu ban: Di véi miu nam thi 4p dung phuong phap nhuém Methylene

Blue, con dbi voi mau vi khuan s& 4p dung phwong phap nhudém Gram.

Nhuom Gram dya vao nguyén tic: Vi khuan bat mau Gram am hay Gram duong
do sy khac nhau vé thanh phan, cdu trac vach té bao cua vi khuan. Vi khuan Gram duong
¢6 16p peptidoglycan day, nhiéu acid teichoic, chiing khong bi anh hudng boi sy tdy mau
bang con, van gitt nguyén duoc mau tim ban dau. Vi khuan Gram am c6 mot 16p
peptidoglycan gin vé6i 16p phospholipid kép, xen k& cac protein & mang ngoai, 16p mang
nay dé bi pha hay boi c¢on khi tdy mau, do d6 phitc hop tinh thé tim gentian - iot khong
bén, bi tiy mau va mau duoc thay bai cac thuéc nhudém khac. Cach tién hanh nhuém
Gram nhu sau: Nhuom tiéu ban da chuéan bj trén bang thudc nhudém tim trong 1 phut.
Sau d6 rira nudc, nhudém lugol trong 1 phut. Rira bang con trong 30 gidy, nho tir tir giot
con cho dén khi tan hét mau, dé nghiéng tiéu ban. Rira nudc, nhuém Fuchsin trong 30

giay. Rura nude, lam kho.

Con dbi v6i nhuom Methylene Blue dwa vao nguyén tic: Thuéc nhuém xanh
Methylen 1a thudc nhudm cation, mang té bao mang dién tich am nén khi cho thudc
nhudm gay ra hién tuong bat mau do su két hop cua hai loai dién tich trai dau. Cach tién
hanh nhuém Methylene Blue nhu sau: Nho thuéc nhudm xanh methylen 1&€n vét boi
khoang 30 giay — 1 phut. Sau d6 rira nudc, day lamen 1én.

Cudi cung, st dung ti€éu ban da dugc nhudém di quan sat dudi kinh hién vi véi vat
kinh 100X dé xac dinh cac ching vi sinh vat c6 trong mau.

2.3.10 Pinh lwgng vi sinh vat

St dung phuong phap dém khuan lac: dém sb lugng vi sinh vét cin cir vao hinh
thai cac khuan lac phat trién trén méi trudng dic trung trong dia petri, tmg voi mot thé
tich huyén phu x4c dinh can nghién ciru.
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Co cac moi truong Asparagine — Mannitol — agar, méi truong Beijerinsk, moi
truong Pikovskaya, moi trudng PDA, mdi mdi truong duoc phan vao 9 dia petri (tit ca
déu di duoc khir trang), cdy vao dich huyén phu vi sinh vat & do pha lodng khac nhau,
mdi do pha lodng 13p lai 3 1an va nudi trong ti 4m & nhiét do 25°C. Sau thoi gian nudi

ciy 3 ngay thi dem ra xac dinh sé luong vi sinh vit.

Két qua thu dugc 1a s6 khuén lac trung binh cua 3 dia petri & mdi d6 pha lodng
v6i ciing diéu kién nudi ciy. Vi c6 nhiéu té bao hinh thanh chung mét khuan lac do d6

két qua s& dugc trinh bay dudi dang CFU (Colony Forming Unit).

So lugng té bao vi sinh vat c6 duoc trong 1ml dung dich mau ban dau duoc tinh

theo cong thuc:

A X DF
o _ (AXDF)
4

B: S6 luong CFU/ml dung dich mAu ban dau.
A: S6 khuan lac trung binh & d6 pha lodng twong tng.
DF: B¢ pha loang.

V: S6 ml dung dich huyén phu dua vao dia.
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CHUONG 3. KET QUA VA THAO LUAN
3.1 Phén lap, tuyén chon chiing vi sinh vt c6 lgi trong phén trin qué
Sau khi duoc cdy mau phan trin qué trén méi trudng Asparagine — Mannitol —
agar va PDA xuit hién rat nhidu ching vi sinh vat c6 thé bao gdm Azotobacter,

Rhizobium, Bacillus, Pseudomonas, Aspergillus...

3 ngay sau khi nudi cdy mau phéan trin qué vao méi trudng Asparagine —
Mannitol — agar bat dau c6 xuét hién mot sé khuan lac, tuy nhién hinh dang va mau sic
chua rd rang. Tai thoi diém 5 ngay sau khi nudi cdy, xuat hién 4 khuan lac, c6 kich ¢&

dao dong tir 0,.8mm dén 15mm, tuy bién dong vé dudng kinh khuén lac 16n nhung cac

khuan lac c6 sy khac nhau r0 rang v€ mau sac va hinh dang khuan lac.

(A) (B)

Hinh 3.1 Mét s6 khuén lac xuit hién trén méi truong Asparagine — Mannitol —
agar (A) va méi treong PDA (B) sau 5 ngay nudi cAdy miu phan trun

(1) Khuén lac 1 (2) Khuin lac 2 (3) Khuan lac 3 (4) Khuan lac 4

4 khuan lac thu dugc ¢ thoi diém 5 ngay c6 cac dac diém hinh thai rat khac biét
v€ mau sac va kich thudc. Cac mau sac ghi nhan dugc bao gom khuan lac mau trang
duc, khuan lac c6 mau hoi nga vang, khuan lac mau xanh lyc va khuan lac con lai c6

mau trang sira. Cac khuan lac dugc miéu ta chi tiét nhu sau:
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* Khuén lac 1: Khuan lac 16i c6 mau trrfmg duc, xuit hién chat nhﬁy, kich thudc
khuan lac khoang 0,8mm. Dya vao khoa phan loai cia Egorov N.X (1983) du doan day

la chuing Azotobacter.

* Khuan lac 2: Khuan lac 161 mau hoi nga vang, c6 vién, duong kinh khuan lac

khoang 15mm. Chan doan déy 1a ching Bacillus dua vao khoa phan loai Bergey (1989).

* Khuén lac 3: Khuén lac c6 hé sgi mau xanh luc va mau tre"mg O phia trén, phia
dudi c6 mau vang. Dya vao khoa phan loai cia Robert A. samson (1984) du doan day

la chung Aspergillus.

* Khuan lac 4: Khuan lac 161 mau trang stra, tron va kich thuéc khoang 8mm.

Theo Huynh Ngoc Thanh Tam va cs. (2019), chan doan day 1a ching Lactobacillus.

Tién hanh chuan bi cdc moi trudng thich hop cho sy phaét trién ciia nhitng chung
vi sinh vat ¢ dinh dam, phan giai 1an, phan giai cellulose can phan lap. Tiép dén cay
chuyén miu ra cdc méi truong di chuin bi, gdbm méi truong PDA, moi trudng
Beijerinsk, moi truong Pikovskaya, moi trudng Asparagine — Mannitol — agar. Cay
chuyén 4 ching vi sinh vat da duoc du doan vao cac méi truong phi hop voi su sinh
truong va phat trién cua ching nhu sau: Khuan lac 1 duoc cdy vao méi truong
Beijerinsk, khuan lac 2 dugc cdy vao moi trudong Pikovskaya, khuan lac 3 cdy vao moi

truong PDA va khuan lac 4 duoc cdy vao moi truong Asparagine — Mannitol — agar.

3.2 Pic diém hinh thai va khuén lac ciia cac chiing vi sinh vét phén lap dwoc
trong phan trun qué
3.2.1 Chiing Azotobacter

Sau khi phan lap, tién hanh quan sat hinh thai, dac diém khuan lac cua chung
duoc chan doan 1a chung Azotobacter c¢6 kha nang ¢6 dinh dam duoc nuéi céy trén moi
truong Beijerinsk trong khoang thoi gian 24 gid, 48 gio, 72 gio, 96 gio va 120 gio. Két

qua theo doi s€ dugc thé hién & bang 3.1.
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Bang 3.1 Su thay déi ciia khuén lac theo thoi gian
THOI GIAN CAM QUAN MOI PAC PIEM KHUAN LAC
NUOI CAY (gio) TRUONG NUOI CAY

24 Puc Chua phat trién trong méi trudng

48 Puc Bit dau xuat hién cac ddm khuén lac

nho li ti mau tring trong

72 Puc Khuan lac nhé dan chuyén sang mau
trang duc

96 Puc Khuan lac nho mau tréng duc

120 Hoi trong Khuan lac nhé mau trang duc

Qua qua trinh quan sat truc tiép dudi anh sang cho thiy cac dia petri sau khi xuét
hién vi sinh vat ¢d dinh dam thi mau sic méi trudng nudi ciy c6 su thay ddi sau 5 ngay
nudi cy.

Vao thoi diém nudi cay duoc 24 gid, moi trudng nudi cdy khong co sy khac biét
so vGi ban dau, khong c6 su xuét hién ctia khuan lac. Nguyén nhan 1a vi nhiing vi sinh
vét nay dugc nudi cay trong moi trudng méi nén can cé thoi gian thich nghi, sau d6 méi
c6 kha ning sinh truéng va phat trién binh thuong. Pay chinh 1a giai doan Tiém phat
(pha Lag) trong biéu d6 duong cong sinh truéng cia vi sinh vat (Prescott va cs. 2002).

Sau 48 gid nudi cdy, tuy moi trudong nudi ciy van c6 mau tring nhu ban dau
nhung & cac dia da bt dau xuét hién cac dém khuan lac li ti mau tréng trong, hinh tron,

nhin. Chimg to vao thoi gian nay, vi sinh vat chua phat trién manh.

Sau 3 ngay nudi cay (72 gid), nhitng ddm khuan lac tring trong li ti 3 phat trién
1én thanh khuén lac nhé mau tréng duc, déng thoi s6 lugng khuén lac c6 trén bé mat dia
cling xuat hién nhiéu hon.

96 gio sau nudi cdy, moi trudong nudi cay khong co su thay doi, tuy nhién sb

luong khuan lac nhiéu hon, dong thoi duong kinh khuén lac ciing 16n hon. Pay 1a giai

29



doan céc vi sinh vat sinh trudong va phat trién manh theo ham s6 mii ¢ pha Log (Giai
doan Logarit). Bé mat moi truong nudi cdy c6 chat nhay.

Dién bién nay tiép tuc dén thoi diém 120 gio sau nudi cdy. Tai thoi diém nay moi
truong trd nén trong hon lac dau. Nguyén nhén 1a vi twong tng véi sd luong khuan lac
tang 1én thi cac chat dinh dudng trong méi truong nudi cdy giam din dén mau sic cua

moi trudng ciing sé& thay doi.

Sau 3 ngdy nudi cdy vi sinh vat ¢ nhiét do 25°C, xuét hién cac ddm khuan lac trén
mat dia petri c6 chira moi truong Beijerinsk, tién hanh lam tiéu ban quan sat dudi kinh

hién vi & vat kinh 100X.

(a) Khuén lac (b) Té bao

Hinh 3.2 Pic diém hinh thai ciia chiing vi khuan khi quan sat dw6i kinh hién vi
Khi nhuém Gram va quan sat dudi vat kinh 100X thay rang vi khuan nay thudc
nhoém gram 4m, c6 hinh dang nhu nhirng chiéc que v6i hai dau thuén tron va ding riéng
r&. Dua vao dic diém hinh thai trén so voi khoa phan loai cia Egorov N.X (1983) va

nhiéu tai liéu phan loai khac chung t6i nhan dinh dy la ching Azotobacter.

3.2.2 Ching Bacillus
Sau khi phén lap, tién hanh quan sat hinh thai, dic diém khuén lac cta ching

dugc chan doan 14 ching Bacillus ¢ kha ning phan giai 1an duogc nudi cy trén moi
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truong Pikovskaya trong khoang thoi gian 24 gidy, 48 gid, 72 gid, 96 gio va 120 gid. Két

qua theo doi1 s€ dugc thé hién & bang 3.2.

Biang 3.2 Su thay @i ciia khuan lac theo thoi gian

THOI GIAN CAM QUAN MOI PAC PIEM KHUAN LAC
NUOI CAY (gio) | TRUONG NUOI CAY

24 Puc Chua phat trién trong méi trudng

48 Puc Bit dau xuat hién cac ddm khuén lac

nho li ti mau trang

72 Duc Khuén lac nhé mau trang dan nga
vang

96 Duc Khuén lac nhé nga vang

120 Hoi trong Khuén lac 16n nga vang

Qua qua trinh quan sat, cho théy nhirng dia petri sau khi xudt hién vi sinh vat thi
moi trudng nudi cdy ciing dan trong hon, mirc d6 chuyén mau phu thudc vao thdi gian

nudi cay cua vi sinh vat.

Vao thoi diém nudi cdy duoc 24 gid, moi truong nudi cay khong cé su thay doi,
vi sinh vat chua phat trién nén trén bé mit moi truong khong co su xuét hién ctia khuan
lac.

Sau 48 gio nudi cdy, ¢ bé mit méi truong nudi cdy da bat dau xuat hién cac dom
khuan lac 1i ti mau tring duc, hinh tron khéng déu. Vi sinh vat dang bat dau phat trién.

Sau 72 gid nudi cdy, xuat hién nhiéu ddm khuan lac 1i ti hon trén bé mit moi
truong, nhitng khuén lac mau tréng da dan nga vang, khuan lac 16, c6 vién, déng thoti
duong kinh khuan lac ciing 16n hon. Méi trudng nudi cay khong c6 dau hiéu thay doi.

96 gio sau nudi cdy, day 1a giai doan cac vi sinh vat sinh truong va phat trién
manh theo ham sé mii & pha Log (Giai doan Logarit). S6 lugng khuén lac trong moi

truong nudi cay tiép tuc ting. Mau khuan lac ngi vang.
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Vao thoi diém 120 gio sau nudi cdy, mau sic cia moi trudng da co sy thay doi,
tir mau trang duc (do Cas(PO4)2) dan trong hon, do céc vi sinh vét di sir dung chat dinh

dudng trong moi trudng dé sinh trudng va phat trién.

Sau 3 ngay nuoi céy vi sinh vat & nhiét d6 25°C, xuét hién cac ddm khuén lac trén
mat dia petri ¢6 chira moi truong Pikovskaya, tién hanh lam tiéu ban quan sat dudi kinh

hién vi & vét kinh 100X.

(a) Khuén lac (b) Té bao

Hinh 3.3 Pic diém hinh thai ciia ching vi khuin khi quan sat dwéi kinh hién vi
Khi nhuém Gram va quan sat dudi vat kinh 100X thay rang vi khuan thudc nhom
gram duong, c6 dang hinh que. Céc té bao vi khuan lién két v6i nhau tao thanh chudi.

So sanh véi khoa phéan loai Bergey (1989), nhan thiy déy la ching Bacillus.

3.2.3 Ching Aspergillus

Sau khi phén lap, tién hanh quan sat hinh thai, dic diém khuén lac cta ching
duoc chan doan 1a chung Aspergillus c6 kha ning phan giai 1an dwoc nudi ciy trén moi
trrong PDA trong khoang thoi gian 1 ngay, 3 ngay, 5 ngay, 7 ngay, 10 ngay va 14 ngay.
Két qua theo doi sé duoc thé hién & bang 3.3.
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Bang 3.3 Su thay déi ciia khuén lac theo thoi gian

THOI GIAN CAM QUAN MOI PAC PIEM KHUAN LAC
SAUNUOI | TRUONG NUOI CAY
CAY (ngay)
1 Duc Chua phat trién trong mi truong
3 Duc Xuét hién khuén lac mau tra"lng
5 Duc, xung quanh khuan | Khuén lac ¢6 mau tring va mau
lac xuat hién vong tron | xanh, mau vang phia dudi, duong
mau vang kinh khuan lac 16n hon
7 Puyc, mau vang xung | Khuan lac chuyén dan tir mau trang
quanh khuan lac lan rong | sang mau xanh luc, phia dudi van
theo sy phat trién ctia mau vang, khuan lac phat trién rd
khuan lac rét
10 Puc, vong mau vang Khuan lac mau xanh luc, duodng
xung quanh khuan lac kinh khuén lac tiép tuc ting
14 Vang do khuan lac Khuan lac tir mau xanh luc d3 dan
ngd mau xanh vang

Vao thoi diém nudi cay dugc 24 gid (1 ngay), moi truong nudi cay khong co su
thay doi, bé mdt moi truong nudi cay chua co6 dau hi€éu xuat hién khuan lac.

Sau 3 ngay nuoi cay, bé mat dia petri da xuat hién nhirng dom khuan lac nho i ti
mau trang. Tuy nhién chua rd vi chua xuat hién soi nam.

Sau 5 ngay nuodi cay, khuan lac da phat trién hon, c6 mau trang, hé so1 phat trién,
o tam khuan lac c6 mau xanh luc. Mat dudi cua khuan lac c6 mau vang. Mau sac moi
truong nudi cay khong co su thay doéi. Tuy nhién xung quanh khuan lac c6 xuat hi¢n

vong tron mau vang.
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Tai thoi diém 7 ngay sau nudi cdy, khuan lac dang dan chuyén sang mau xanh
luc. Khuén lac bit dau lan rong khép bé mit dia. Déng thoi mau vang xung quanh khuan

lac cling lan rong theo.

10 ngay sau nudi cdy, khuan lac da hoan toan chuyén sang mau xanh luc, hé sgi

it hon, thay vao d6 1a bao tir xuat hién nhiéu.

Tai thoi diém 14 ngay sau nudi cay, khuan lac tr mau xanh luc dan nga thanh
mau xanh vang, lan rong khap dia. Thoi diém nay, quan sat dia petri ta thay bao tir xuat
hién nhiéu va rat kh6 dé quan sat dugc soi nam. Mau ctia mdi trudng nudi cay ¢ giai
doan nay la mau vang cua khuan lac tao nén.

Sau 3 ngay nuodi cay vi sinh vat ¢ nhi¢t d¢ 25°C, xuat hi¢n cac dom khuan lac trén

mit dia petri c6 chira méi trudng PDA, tién hanh lam tiéu ban quan sat duéi kinh hién

vi 0 vat kinh 100X.

(a) Khuén lac (b) Té bao

Hinh 3.4 Pic diém hinh théi cia ching nim khi quan sit dwéi kinh hién vi
Khi nhuém Methylene Blue va quan sat du6i vat kinh 100X thay rang bong ¢
hinh gan cau, ta tia cing v&i chudi bao tir rat dai khi gia. Bao tir hinh ciu, bé mat nhin.
So sanh véi khoa phan loai ciia Robert A. Samson (1984) nhan thay day 1a dic diém cua

chung Aspergillus.
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3.2.4 Chiung Lactobacillus

Sau khi phén lap, tién hanh quan sat hinh thai, dic diém khuén lac cta ching
dugc chan doan 1a ching Lactobacillus c6 kha ning phan giai cellulose dugc nudi cdy
trén moi trudng Asparagine — Mannitol — agar trong khoang thoi gian 24 gio, 48 gio, 72

gid, 96 gid va 120 gid. Két qua theo ddi s& duogc thé hién ¢ bang 3.4.

Bang 3.4 Su thay d6i ciia khuan lac theo thoi gian
THOI GIAN CAM QUAN MOI PAC PIEM KHUAN LAC
NUOI CAY (gio) [TRUONG NUOI CAY

24 Hoi duc Chua phat trién trong méi trudng

48 Hoi duc Bit dau xut hién cac d6m khuén lac

nho li ti mau tring duc

72 Hoi duc Khuan lac nhé mau tring sira
96 Hoi duc Khuan lac nhé mau tring sira
120 Hoi duc Khuéan lac 16n mau tréng stra

Vao thoi diém nudi cdy dugc 24 gid, méi truong nudi cdy khong co su khac biét
v6i ban dau, dong thoi trén bé mit moi truong cling chwa xuat hién khuan lac. Ciing nhu
vi khuén ¢ dinh dam, nhiing vi sinh vat nay dugc nudi céy trong moi trudng maéi nén
can c6 thoi gian thich nghi, sau d6 mé&i c6 kha nang sinh truéng va phét trién binh

thuong.

Sau 48 gio nuodi cdy, bat dau xuat hién cac dom khuan lac nhé li ti mau trang duc.

Mau sac moi trudong khong co6 su thay doi.

Sau 3 ngay nudi ciy (72 gio), nhitng ddm khuan lac li ti dd phat trién 1én thanh
khuan lac nhé mau trang sita, dong thoi sé lwong khuan lac trén bé mit dia ciing ting

lén. Khuan lac cua vi sinh vat c6 hinh tron, 161, bé mat nhan.

96 gid sau nudi cay, tai thoi diém nay chi c6 so lugng khuan lac xuat hién trén bé
mat moi truong nudi cay thay doi, khuan lac xuat hi€n nhi€u hon va ¢ mau trang sira.
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Dién bién nay tiép tuc dén thoi diém 120 gid sau nudi cay va khong co su thay

Sau 3 ngay nuoi céy vi sinh vét & nhiét d6 25°C, xuat hién cac ddm khuén lac trén
mat dia petri co chira moi truong Asparagine — Mannitol — agar, tién hanh 1am tiéu ban

quan sat dudi kinh hién vi & vat kinh 100X.

(a) Khuén lac (b) Té bao

Hinh 3.5 Pic diém hinh thai ciia chiing vi khuan khi quan sat dwéi kinh hién vi
Khi nhuém Gram va quan sat dudi vat kinh 100X thdy rang chung vi sinh vat nay
thudc nhom gram duong, c6 dang hinh que voi hai dau thudn tron va dtng riéng ré. Can
clr vao dic diém phan loai cua nhiéu tai liéu khac nhau, ta nhan théy chung vi sinh vét

nay la ching Lactobacillus.

3.3 Mt d¢ vi sinh vat
3.3.1 Ching Azotobacter

Viéc dinh lugng vi sinh vat dugc thuc hién voi 3 lan lip & cac do pha loang 108,
10° va 10%°. Thong qua phuong phap dém khuan lac, sé lugng chang vi sinh vét ¢d dinh
dam Azotobacter c6 trong phan trun qué duoc thé hién & bang 3.5. Mat d0 CFU/ml dugc
yéu cau trude khi xuat xudng cé trong ché pham sinh hoc khong thap hon 1.108 (Quy

chudn ky thudt quéc gia vé chat lirong phdn bén 2019).
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Bang 3.5 S6 lwgng vi sinh vt ¢6 dinh dam Azotobacter trong 1ml dung dich huyén

phui chira phén trun qué

PO PHA | SO LUQONG KHUAN| SO LUQNG VI SINH VAT TRONG
LOANG | LAC TRUNG BINH DUNG DICH MAU (CFU/ml)
108 112,7 1,1.10%
10° 64,3 6,4.101
1010 27,5 2,8.10%2

Mat dg trung binh vi sinh vat ¢d dinh dam trong cac mau phan tich dat khoang
1,1.10" CFU/ml dén 2,8.10*2 CFU/ml dich huyén phu.. Nhin chung sb luong vi khuan

Azotobacter trong phan trun qué kha cao. Mat do vi khuan Azotobacter dat 2,8.10%2

CFU/ml dung dich mau. Néu so sanh v&i cac ché pham sinh hoc khac thi s6 luong vi

sinh vat c6 dinh dam Azotobacter trong phan trin qué da dat tiéu chuan.

3.3.2 Ching Bacillus

Viéc dinh lugng vi sinh vat dugc thuc hién voi 3 lan lip & cac do pha lodng 108,

10° va 10%°. Thong qua phuong phap dém khuan lac, s6 lugng ching vi sinh vat phan

giai 1an Bacillus ¢6 trong phan trin qué duoc thé hién & bang 3.6.

Bang 3.6 Mat dé vi sinh vét phén giai 1an Bacillus trong 1ml dung dich huyén phu

chira phén trun queé

PO PHA | SO LUQNG KHUAN | SO LUQNG VI SINH VAT TRONG
LOANG | LAC TRUNG BINH DUNG DICH MAU (CFU/ml)
108 32,7 3,3.10%0
10° 29,5 3.101
1010 25 2,5.10%2

Mat do trung binh vi sinh vat phan giai 1an trong cac mau phan tich dat khoang

3,3.10%° CFU/ml dén 2,5.10'2 CFU/ml dich huyén phu. Nhin chung s6 lwong vi khuan
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Bacillus trong phan trin qué kha nhiéu. Mat do vi khuan Bacillus dat 2,5.10*2 CFU/m
dung dich mau. Theo quy dinh cta Tiéu chuan phan bon thi s6 lugng vi sinh vét phan
giai 1an Bacillus trong phan tran qué da dat tiéu chuan (Quy chudn ky thudt quéc gia vé
chat lwong phén bén 2019).
3.3.3 Ching Aspergillus

Viéc dinh lugng vi sinh vat dugc thuc hién voi 3 lan lip & cac do pha loang 103,
10* va 10°. Thong qua phuong phap dém khuan lac, s6 luong chung vi sinh vat phan
giai 1an Aspergillus c6 trong phan trun qué dugc thé hién ¢ bang 3.7.

Bang 3.7 Mat dé vi sinh vét phén gii lan Aspergillus trong 1ml dung dich huyén

phu chira phan trin qué

PO PHA | SO LUQONG KHUAN | SO LUQNG VI SINH VAT TRONG
LOANG | LAC TRUNG BINH DUNG DICH MAU (CFU/ml)
10° 4 4.104
10% 2 2.10°
10° 2 2.108

Mat d¢ trung binh vi sinh vét phan giai 1an trong cac mau phan tich dat khoang
4.10* CFU/ml dén 2.10° CFU/ml dich huyén phu. O d6 pha lodng 10° sé luong nam
Aspergillus dat 2.10® CFU/ml dung dich mau.

3.3.4 Ching Lactobacillus
Viéc dinh lugng vi sinh vat dugc thuc hién voi 3 lan lip & cac do pha lodng 108,
10° va 10%°. Thong qua phuong phap dém khuan lac, s6 lugng ching vi sinh vat phan

giai cellulose c6 trong phan trin qué duoc thé hién ¢ bang 3.8.
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Bang 3.8 S6 lwgng vi sinh vt phan giai cellulose Lactobacillus trong 1ml dung

dich huyén phu chira phan trin qué

PO PHA | SO LUQONG KHUAN| SO LUQNG VI SINH VAT TRONG
LOANG | LAC TRUNG BINH DUNG DICH MAU (CFU/ml)
108 77,7 7,8.10%0
10° 51 5,1.101
1010 30,7 3,1.10%2

Mat do trung binh vi sinh vat phan giai cellulose trong cdc mau phan tich dat

khoang 7,8.101° CFU/ml dén 3,1.10%2 CFU/ml dich huyén phu. Nhin chung s luong vi

khuan Lactobacillus trong phéan trin qué kha nhiéu. Mat d6 vi khuan Lactobacillus dat
3,1.10'2 CFU/ml dung dich mau. Theo quy dinh cta Tiéu chuan phan bon thi s6 lugng

vi sinh vat phan giai cellulose Lactobacillus trong phan trin qué di dat tiéu chuan (Quy

chuan ky thudt quéc gia vé chat lirong phdan bon 2019).

3.4 Sinh truwéng va phat trién ciia vi sinh vat trén méi truong Getchinson

3.4.1 Chuing Azotobacter

Sau thoi gian nudi cdy chiing vi sinh vat c¢6 dinh dam Azotobacter trén moi trudng

Getchinson thu duogc két qua biéu dién & bang 3.9.
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Bang 3.9 Dién bién ciia méi truwong va khuén lac ciia chiing Azotobacter qua céc

thoi gian nuéi cay

Thoi gian Pic diém khuén lac Cam quan dich

nudi cay (gio) nudi cly

24 Chua phat trién trong méi trudng Trong

48 Xuat hién d6m khuan lac nhé 1i ti mau Trong

tring duc & day dng nghiém

72 S6 luong khuan lac nhiéu hon, khuan Hoi duc

lac nhé mau trang duc

96 Khuan lac phat trién nhiéu hon, Puc

khuan lac mau trang duc

120 Mat d6 khuan lac tang, khuan lac mau buc

trang duc

Sau 24 gid nudi cdy, quan sat ong nghiém dudi anh sang thay rang moi truong
nuoi cay khong co6 su thay doi so véi ban dau. Bong thoi chua thay su phat trién cua céac
vi sinh vat. Pay la giai doan cac vi sinh vat lam quen v&1 moi truong méi, chiing can co

thoi gian thich nghi dé sinh truéng va phat trién binh thudng.

48 gid sau khi nudi cdy, mic du méi trudng nudi cay van trong nhung khi quan
sat dudi anh sang thi da thay trong dich nudi cay bat dau xuat hién cac dém khuan lac li
ti mau tring duc. Dy 13 ddu hiéu cho thiy vi sinh vat da bt dau phat trién trong moi

trrong nuoi cay.

Thoi diém 3 ngay sau nudi cay, dich nuoi cay da bat dau c6 su thay doi. Ttur dung
dich trong di chuyén sang van duc. Cac dom khuan lac ciing xuat hién nhiéu hon so véi

48 gid sau cdy, mau khuan lac thi khong c6 sy thay doi van 1a mau tring duc.

96 gio sau cay, mau sac khuan lac khong c6 su thay doi tuy nhién khuan lac phat
trién nhi€u hon, do d6 méi trudng nuoi cay cling duc hon.

40



Qua 5 ngay sau nudi céy, méat d6 khuan lac tang lén mot cach rd rét, dung dich

nuoi cay duc di nhiéu so voi thot diém ban dau.

3.4.2 Ching Bacillus
Sau thoi gian nudi cdy chung vi sinh vat phan giai lan Bacillus trén méi trudng

Getchinson thu duoc két qua biéu dién ¢ bang 3.10.

Bang 3.10 Dién bién ciia méi truong va khuén lac ciia chiing Bacillus qua cac thoi

gian nuoéi cay

Thoi gian nu6i Pic diém khuan lac Cam quan dich
cly (gio) nudi ciy

24 Bit dau xuat hién cac dom khuan lac mau Trong
trang duc

48 Mat do khuan lac tang 1én, khuén lac mau Hoi duc
trang duc

72 Khuén lac phét trién nhiéu hon, khuan lac hoi Hoi duc
nga vang

96 S6 luong khuén lac tang, khuan lac hoi nga Puc

vang
120 Khuan lac hoi nga vang Puc

Ban dau sau 24 gio nuoi cay, tuy moi trudng nudi cay trong nhung da bat dau
xuat hién cdc dom khuan lac mau trang duc.

Sau 48 gid nudi cay, mat do khuan lac c6 trong dung dich da duoc tang 1én, tat
ca khuan lac déu c6 mau trang duc, dung dich nuéi cay da cé dau hiéu hoi duc.

Thoit diém 72 gio sau nuoi cay, khuan lac phat trién nhiéu hon 1o rét, dung dich
van duc, mau cua khuan lac da c6 sy thay doi. Khuan lac tir mau tring duc dan ngi vang.

Vao luc 96 gio sau nuoi cay, dung dich duc di rd rét so vo1 ban dau, khuan lac da

nga vang, sd luong khuan lac trong dung dich ciing ting theo thdi gian nudi cdy.
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Sau 5 ngay (120 gid) sau nudi cdy, khuan lac ngd vang kém theo d6 1a méi truong

nudi cay duc di.

3.4.3 Chiung Aspergillus

Sau thoi gian nudi cdy chiing vi sinh vat phan giai lan Aspergillus trén méi truong

Getchinson thu duoc két qua biéu dién ¢ bang 3.11.

Bang 3.11 Dién bién ciia méi truwong va khuén lac ciia chiing Aspergillus qua céc

thoi gian nuéi cay

Thoi gian nuoi Pic diém khuin lac Cam quan dich
cly (gid) nudi ciy
24 H¢ soi chua phat trién, bao tir nhiéu, khuan lac Trong
mau tring
48 Heé soi bat dau phat trién, bao tir nhiéu, khuan Trong
lac mau tréng va xanh luc
72 H¢ soi phat trién manh, bao ttr nhiéu, khuan lac Trong
mau xanh luc (phia trén) va hoi nga vang (phia
duoi)
96 Heé soi phat trién manh, bao tir nhiéu, khuan Trong
lac mau xanh lyc (phia trén) va hoi nga vang
(phia dudi)
120 Heé soi phat trién, bao tir nhiéu, khuan lac mau Trong
xanh luc (phia trén) va hoi nga vang (phia
dudi)

Vao thoi diém sau 1 ngay (24 gid) nudi cdy, moi trudng nudi cdy khong cé su

thay d6i so v6i ban dau, khuan lac mau tring, hé soi ctia nam van chua phét trién, tuy

nhién bao tr ¢ trén bé mat dung dich nudi cay rat nhiéu.
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Ngay thir 2 (48 gi®) sau nudi cay, méi truong nudi cdy van khong cé su khac biét.
Tuy nhién hé soi da bat dau phat trién, bao tir xuat hién nhiéu hon. Khuéan lac tir mau
trang dang dan chuyén sang mau xanh luc.

72 gid sau nudi cay 1a thoi diém méi trudng nudi cay van khong co su thay doi.
Dung dich nudi cdy van trong, hé soi dang trong giai doan phat trién manh, bao tir xut
hién nhiéu hon. Khuén lac ¢ su thay ddi 16 rét, mat trén ¢6 mau xanh luc con phia dudi
c6 mau hoi ngd vang. Mau sic cta khuan lac ndy giéng voi mau khuan lac khi nuéi cdy
trong moi trudng agar.

Dén ngay tiép theo (96 gid sau nudi cdy), hé soi tiép tuc phat trién, bao tir xuét
hién nhiéu trén bé mait dung dich nuoi céy, mau sic khuan lac khong co su thay ddi so
v6i thoi diém 72 gid sau nudi cay. Moi trudong nudi ciy trong.

120 gio sau nudi ciy, khong c6 su khac biét so véi thoi diém 96 gid sau nudi cay.
3.4.4 Chung Lactobacillus

Sau thoi gian nudi cdy chung vi sinh vét phan giai cellulose Lactobacillus trén

moi trudng Getchinson thu dugc két qua biéu dién & bang 3.12.

Bang 3.12 Dién bién ciia méi trwong va khuén lac ciia chiing Lactobacillus qua

cac thoi gian nuoi cay

Thoi gian nuoi Pic diém khuan lac Cam quan cua
cly (gio) dich nudi ciy
24 Chua c6 su phat trién cta vi sinh vt Trong
48 Xuét hién it dém khuan lac 1i ti mau tring duc Trong
72 S6 luong khuan lac xuat hién nhiéu hon, Hoi duc

khuan lac mau trang duc

96 Khuan lac phat trién, khuan lac mau tréng duc Puc

120 Mat d6 khuén lac ting 1én rd rét, khuan lac Puc

mau trang duc
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Sau | ngay (24 gid) nudi cdy, moi trudng nudi ciy chua co ddu hiéu cho thiy su
phat trién cta vi sinh vat, dung dich nudi cdy van trong. Nguyén nhan day la giai doan
vi sinh vat thich nghi v1 moéi truong moi.

Qua 2 ngay (48 gid) sau nudi cdy, quan sat dudi anh sang cho thiy trong dich
nudi cdy da bat dau xuat hién vai dém khuan lac li ti mau tring duc, tuy nhién sy phat
trién nay chua rd rang, do d6 méi trudng nudi cdy van khong cé sy khac biét so véi ban

dau.

Thoi diém 72 gid sau nudi cdy la giai doan vi sinh vat bat dau phat trién, do d6
s6 lwong khuén lac ¢6 trong dung dich ciing nhiéu hon dan dén mai trudng nudi ciy bi

van duc. Mau sac khuan lac khong c6 sy thay doi.

96 gid sau nudi cdy, méi trudng nudi cdy duc hon do khuan lac phat trién manh.
Mat d6 khuan lac co trong dung dich nhiéu hon rat nhiéu so véi thoi diém 72 gi0 sau

cay. Khuan lac mau trang duc.

120 gio sau nudi cdy, mat do khuan lac trong dich nuéi cay tiép tyc ting din dén

moi truong nudi cay duc hon, khuan lac c6 mau trang duc.

3.5 Panh gia kha ning c6 dinh dam, phan giai 1an va phan giai cellulose ciia cac
chung vi sinh vt
3.5.1 Kha ning ¢ dinh dam cia vi sinh vat dwgc phan lap tir phin trun qué

Sau khi nudi cdy vi sinh vat trong mdi trudng Getchinson 10 ngay sé& tién hanh
do ham luong nito c¢6 trong dich nudi cdy. Muc dich cua thyc nghiém nay 13 khao sat
hiéu lyc kha niang cb dinh dam cuia chiing Azotobacter da phan lap dugc trong khoang
thoi gian 10 ngay. Dya vao thang dudng chuan va so liéu do mau thu duogc két qua thé

hién ¢ biéu dd (Hinh 3.6).
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Méiu
LACTOBACILLUS
ASPERGILLUS
BACILLUS
AZOTOBACTER

DOI CHUNG

0.7

mg/I

® Ham lugng Nito

Hinh 3.6 Biéu d6 thé hién ham lwong nito trong dich nudi cay sau 10 ngay bo
sung vi sinh vat

Quan sat biéu d0, thdy rang sau 10 ngay nudi cdy, ham lugng nito trong mdi 6ng
nghiém c6 sy thay doi 1 rét so véi ban dau. Pdi voi éng nghiém duoc bd sung ching
Azotobacter vi Azotobacter 13 vi sinh vat c6 kha nang c6 dinh dam tir khong khi, do d6
sau 10 ngdy nudi cdy, ham luong nito trong dich nuéi cdy ting 1én (0,246 mg/l so véi
d6i chig). P6i v6i 6ng nghiém dugc bo sung ching Bacillus thi ngugc lai, ham luong
nito trong moi trudng sau 10 ngay nudi cay giam di (0,129 mg/1), nguyén nhan 13 vi
Bacillus da thyc hién qua trinh khtr nitrat nham tach oxy dé oxy hoa cac hop chit khac.
Tuong tu, dbi v6i cac chung nhu Aspergillus va Lactobacillus ciing vay, vi chiing khong
c6 kha nang ¢ dinh dam, déng thot lai st dung cac hop chét nito dé thyc hién qua trinh
trao d6i chat cho té bao nén ham luong nito trong dich nudi cy sau 10 ngay di giam di.
So v6i ham luong nito c6 trong dich nudi ciy ban dau thi sau 10 ngay, ham luong nito
trong 6ng nghiém bd sung chung Aspergillus da giam di 0,147 mg/l va Lactobacillus
giam 0,08mg/1.
3.5.2 Kha ning phén giii lan ciia vi sinh vat dwoc phan lap tir phan trin qué

Sau khi nuéi ciy vi sinh vat phan giai 1an trong méi truong Getchinson (co bd
thém 0,01g phan 1an) 10 ngay sé tién hanh do ham luwong 1an dé tiéu c6 trong dich nudi

ciy. Muc dich ctia thyc nghiém nay 1a khao sat hiéu lyc kha nang phan giai 1an ctia cac
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chung d3 phan 14p duoc trong khoang thoi gian 10 ngay. Dua vao thang duong chuin

P20s va s6 lidu do mau thu dugc két qua thé hién & biéu d6 (Hinh 3.7).

Mau
LACTOBACILLUS

ASPERGILLUS

BACILLUS
AZOTOBACTER
DOI CHUNG
40
mg/|
® Ham lugng phospho

Hinh 3.7 Biéu do thé hién ham lwong lan dé tiéu trong dich nudi ciy sau 10 ngay
b6 sung vi sinh vat

Quan sat biéu d6 (Hinh 3.7), thay rang sau 10 ngay nudi cdy, ham luong lan dé
tiéu trong moi dng nghiém co su thay doi so voi ban dau (ddi ching). Ham lugng 1an dé
tiéu trong 6ng nghiém duoc bo sung ching Bacillus va 6ng nghiém dugc bo sung chiing
Aspergillus ting 1én 5 rét sau 10 ngdy nudi cdy, nguyén nhan 13 vi ca hai ching vi sinh
vat ndy déu c6 kha nang phan giai lan khoé tiéu thanh lan dé tiéu. Ddi véi 6ng nghiém
duoc bd sung chung Bacillus, ham luwong 1an dé tiéu trong dich nudi ciy sau 10 ngay
tang 1én 16,546 mg/1 so voi ham luong 1an dé tiéu cd sin trong moi truong nudi cdy ban
dau. Con 6ng nghiém dugc bd sung chung Aspergillus, ham lwong lan dé tiéu ting
24,068 mg/l so voi miu ddi chimg. Di voi hai chung khong ¢ kha ning phan giai 1an
nhu Azotobacter va Lactobacillus thi ham lugng 1an dé tiéu trong dich nudi cy sau 10
ngdy giam. Vi P 12 nguyén t6 khoang chiém ty 1& cao trong té bao vi sinh vat (L& Xuan
Phuong 2009) nén céc can sir dung cac hop chat phospho dé sinh truéng va phat trién.
Do vy, ham luong lan dé tiéu trong dich nudi cdy hai ching Azotobacter va

Lactobacillus déu giam di so v6i ban dau (d6i chimg).
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3.5.3 Kha ning phén giai cellulose ciia vi sinh vit dwoc phan ldp tir phan trin qué

Sau 20 ngay nudi cay ching vi sinh vét Lactobacillus trong méi truong

Getchinson c6 bé thém gidy loc. Két qua theo dbi dugc trinh bay ¢ bang 3.13.

Bang 3.13 Diéen bién ciia moéi truwdng nudi cay va mau thir qua cac thoi gian nuoi

cay
Thoi gian Cam quan cua Sw thay ddi ciia mau thir
nudi cay moi truwomg
(ngay) nudi ciy
1 Trong Khéng c6 su thay d6i
3 Hoi duc Khong c6 su thay doi
5 Duc Vi sinh vét bat diu bam vao td gidy loc, gidy
loc chua c6 gi thay doi

7 Puc Céc goc cua gidy loc bat dau bi ra
10 Duc Xung quanh gidy loc xuat hién cac soi gidy loc
15 Puc Soi gidy loc bi phan giai xuat hién nhiéu hon
20 Duc Gidy loc van dang tiép tuc bi phan giai

Su bién doi cua gidy loc qua céc thoi gian nudi cay cho thay ching vi sinh vat

Lactobacillus phan 1ap dugc tir phan trin qué c6 kha nang phan giai cellulose.
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CHUONG 4. KET LUAN VA KIEN NGHI
4.1. Két luén

1. P tuyén chon duoc 4 ching vi sinh vat tir phan trin qué duoc nudi trén méi trudng

vo ca phé 1a Azotobacter, Bacillus, Aspergillus va Lactobacillus.

2. Chung Azotobacter co khuén lac mau tréng duc, thuoc nhom gram am, c6 hinh dang
nhu nhirng chiéc que véi hai dau thuon tron va ding riéng r& v6i mat do 1a 2,8.10%2
CFU/ml khi 1én men trén méi truong Beijerinsk va c6 kha nang cb dinh dam, 1am ting

lrong dam trong moi trudng nudi ciy Getchinson tir 0,332mg/1 1én 0,578mg/l.

Chung Bacillus c6 khuan lac mau hoi ngd vang, vi khuin thudc nhom gram
duong, c6 dang hinh que, céc té bao vi khuan lién két véi nhau tao thanh chudi véi mat
dd 12 2.5.10'2 CFU/ml khi 1én men trén mdi trudng Pikovskaya va c6 kha ning phan giai
lan, 1am ting luong 1an dé tiéu trong moi trudng nudi cay Getchinson tir 12,764mg/1 1én

29,310mg/I.

Chung Aspergillus c6 khuan lac mau xanh lyc, bong c6 hinh gan ciu, toa tia
cung v6i chudi bao tir rat dai khi gia, bao tir hinh cau va bé mat nhin voi mat do vi sinh
vat 1a 2.10% CFU/mI c6 kha ning phan giai 1an, 1am ting lugng 1an dé tiéu trong moi

truong nudi cay Getchinson tir 12,768mg/1 1én 36,832mg/1.

Chuing Lactobacillus ¢6 khuan lac mau tring sita, vi sinh vt ndy thuéc nhém
gram duong, c¢6 dang hinh que v6i hai dau thuén tron va dung riéng ré véi mat do 1a
3,1.10% CFU/ml khi 1én men trén moi truong Asparagine — Mannitol — agar va c6 kha

nang phan giai cellulose.

4.2. Kién nghi

1. Tiép tuc phan lap va tuyén chon cac ching vi sinh vt c6 loi khac tir phéan trin qué.

2. Nghién ctru san xuét cic ché pham sinh hoc tir nhitng chung vi sinh vat phan lap duoc

tur phan trun.
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PHU LUC

Moi trudng Asparagine — mannitol — agar (g.17%)

K2HPO4 1,0
KNOs 0,5
MgSQO4.7H.0 0,2
CaCl..6H:0 0,1
NaCl 0,1
FeCls.6H20 0,005 (vét)
Asparagine 0,5
Mannitol 1,0
Agar 15,0
Nudc cat 11it
pH 7,4

Moi truong Beijerinsk (g.1)

Mannitol (glucose) 20,0
KoHPO4 0,2
CaCOs 5,0
Agar 15,0

Moi truong Pikovskaya (g.I')

Glucoza 10,0
Caz(POJ): 5,0
(NH4)2S04 0,5
NaCl 0,2

MgS0O4.7H20 0,1



KCI 0,2

Cao nAm men 0,5
MnSO4 vét
FeS0..7H,0 vét
Agar 209
Nudc cat 1lit

Moi trudng Potato Dextrose Agar (g.17)

Khoai tay 200,0
Glucoza 20,0
Agar 15,0
Nudc cat 1lit

Mai truong Getchinson (g.17)

KH2PO4 0,1
CaCl» 0,1
MgSO4 0,3
NaCl 1,0
FeCls.6H.0 0,01
NaNO3 2,5
Nudc cat 11it

pH 70-73
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DANH MUC BANG BIEU

Bang 1. Ham lugng dinh dudng cua trai Thanh Mai

Bang 2. thanh phan hoat chét cua cay Thanh Mai

Bang 4.1: Anh huéng ctia méi trudng khodng MS va WPM dén chiéu cao va chiéu dai
ré cua cay Thanh Mai in vitro sau 12 tuan nudi cay

Bang 4. 2: Anh huong cua BA dén su tao chdi Thanh Mai in vitro sau 19 tuan nudi ciy

Bang 4.3: Khao sé}t anh huong cua IBA dén sy tao ré in vitro cdy Thanh Mai sau 19
nuodi cay

Bang 4.4. Khao sét anh huong cia NAA dén su sinh truong cay Thanh Mai sau 19

tuan nudi cay in vitro

Bang 4.5. Ty 1é cay Thanh Mai in vitro séng sau 5 tuan cham soc & diéu kién nha kinh



DANH MUC NHUNG TU VIET TAT
BA 6- benzylaminopurine
IBA  Indolebutyric acid
MS  Murashige- Skoog (1962)
NAA Naphtyl axetic acid
WPM  Woody plant medium (Moi truong cay go)
PC  Ddichung

LSNG Lam san ngoai gb



Chuwong 1
~ PATVANBDE
1. Tinh cap thiét, y nghia ly luan va thuyec tién caa de tai nghién ciu
Cay Thanh Mai (tén khoa hoc: Myrica Esculenta; tén khac: dau ring, dau ruou; tén
tiéng anh: Chinese Bayberry hoic Myrica rubra). Ching thuéc nhém Actinorhizal
plants (thuc vat cong sinh véi khuan cb dinh dam Frankia) rat hitu hiéu trong canh tac
trén cac vung dat can kiét Ni to. Puoc phan bé trén khip trai dat & ca ving 6n déi va
can nhiét d4i. La loai cay an qua don tinh, than gd c6 chiéu cao khoang 12 — 15 m, qua
c6 dang hach, mau dé dén nau sam, c6 vi ngot va chua. Ca vé qua va than cua cay
Thanh Mai, déu c6 nhiéu cong dung. Ngoai viéc l1am gd, nhién liéu, thirc dn cho ngudi
va gia stc, thi Thanh Mai con 1a mét cay duoc liéu bai kha ning cung cap vitamin C,
chiét xuat thd & cac bo phan khac nhau cua cay va cac hop chat cd hoat tinh sinh hoc
d3 duoc danh gia hiéu qua khac nhau nhu thudc giam dau, chdng ung thu, chéng oxy
hoa, chong viém, chéng bénh déi thao duong. Ngudi An D6 con sir dung vo cay dé
chira ho, hen suyén, dau ring... Qua Thanh Mai duoc sir dung 3n séng hoic 1am d6
udng giai nhiét va chong lai bénh kiét ly. Co ham luong dinh dudng duoc danh gia cao
(protein: 9,62 %; chat xo: 5,22%...). Hién nay, ngoai viéc thu gia tri kinh té tir qua, ma
cady Thanh Mai con lam cdy Bonsai cdy canh. Cay Thanh Mai c0 gia tri vo cung to 16n
vé moi mit nhung cdy chua duoc trong va nhan gidng phd bién, chu yéu 1a cay Thanh
Mai trong ty nhién rdi duoc ngudi dan thu hoach. Chinh vi khéng dugc nhan giéng va
viéc thu héi chi dya nguon ty nhién nén sé luong cdy Thanh Mai dang bi giam dan
trong tw nhién. Bén canh d6, dic tinh sinh san phat trién tir hat nén viéc tai sinh cua
cdy Thanh Mai ciing bi han ché, vi 16p vo hat qua day kho c6 thé thim nudc vao bén
trong, va viéc hat & ngodi tu nhién s& bi cac yéu té khac anh hudng dén (ndm, con

tring, sau bénh...) 1am anh huong dén ti 1¢ nay mam.

2. Chinh vi nhitng vay viéc nhan giéng cay Thanh Mai dé bao tén gidng 1a diéu
cap thiét. Ngoai viéc cho cay sinh san tir hat, ta ¢d thé ap dung cac phuong phap
hién dai hién nay nhu nudi cay in vitro dé nhan giéng. Chung toi dang thir
nghiém nudi cay in vitro trén cdy Thanh Mai, viéc nudi cay thanh cong cay
Thanh Mai, khong nhiing giai quyét cac van dé vé thuong mai ma né con

huéng dén bao ton su da dang sinh hoc va phat trién rirng bén viing.



Muc tiéu caa dé tai

Nghién ciru nhan giéng cay Thanh Mai (Myrica Esculenta) bing phuwong phap nudi
cdy mo té bao thuc vat, nghién ciru chon loai méi tredng nudi cay phi hop, cac chat
kich thich sinh treéng phi hop va cac yéu té dinh dudng ddi véi gidng cay Thanh Mai.
Tir d6 13 co so cho viéc xay dung md hinh nudi cay in vitro cho gidng cay Thanh Mai

g6p phan giai quyét nhu cau san xuat giéng Thanh Mai.



Chuwong 2
TONG QUAN
2.1 Tong quan tinh hinh nghién ciru lién quan dén dé tai:
2.1.1 Téng quan cay Thanh Mai
Céc lam san ngoai go (LSNG) da noi 1én nhu mdt ngudn thu nhap sinh lg1 va sinh thai

bén vimg & tit ca cac noi trén thé gidi (Tewari, Campbell, 1995; Hegde et al., 1996).
Trong s6 cac LSNG & Himalaya, cac loai thuc vat hoang da t6 ra rét trién vong cho
ngudn thu nhap ctia ngudi dan dija phuong. Trong sé 675 loai thyc vat hoang di an
dugc ¢ Himalaya ctua An D9, 344 loai xuat hién ¢ phia tdy Himalaya, trong s6 d6 co
loai Myrica esculenta. Myrica esculenta (Thanh Mai), duoc biét dén voi trai cdy an
duoc va cac san phém phu khac, 1a mot loai cdy tao thu nhap tiém nang & vung

Himalaya (Pandey et al., 1993).

Chi Myrica bao gom khoang 97 loai cay nho va cay bui thuoc ho Myricaceae. Ching
dugc phan bd trén khip trai dat & ca vang on déi va can nhiét doi (Yanthan, Misra,
2013) vi dy nhu loai Myrica australiasica F. Muell & Uc va M. persylvanica Mirb. &
Bic My, mot sé loai dugc xép vao nhém duoc liéu nhu loai M. esculenta trong hé
thdng y hoc An D6 (Singh et al., 1986).

Cay Thanh Mai (M. esculenta) la mot cay duoc liéu cé gia tri kinh té, c6 thé sir dung
v6i nhiéu cong dung khac nhau (Maikhuri et al., 1994). Chdng thugc nhém
Actinorhizal plants (thuc vat cong sinh véi khuan ¢ dinh dam Frankia) né hitu ich
trong canh tac trén cac vung dat can Kiét Ni to (Yanthan, Misra, 2013). Qua Thanh
Mai d3 dugc cdng nhan vé gia tri dinh dudng va duogc liéu boéi kha ning cung cap
vitamin C va cé4c hop chat pholyphenolic nhu tannin, phenol, flavonoid va flavonol
(Panthari et al., 2012). Cac bo phan khac cua cay ciling dugc s dung vao cac muc dich
khac nhau nhu 1am g, nhién liéu, thirc an gia stc, thudc da va thuéc nhuém mau vang
(Jeeva et al., 2011).

Mic du 13 ciy da ning, viéc trong cy rat han ché va hau hét viéc sir dung truyén thong
va thuong mai cta cay trong Thanh Mai phu thudc hoan toan vao cac ngudn thu tir t
nhién (Kala, 2007). Sé lugng ca thé dang bi giam dan trong tu nhién do tinh trang phéa
ring, tai sinh kém trong tu nhién. Nhan giéng, trong trot, khai thac mot cach cé hiéu
qua va bao ton trong ty nhién 1a phwong phéap t6i wu giup khoi phuc va phat trién sb

luong ca thé trong giai doan hién nay.
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Hinh 2.1. Hinh thai cdy Thanh Mai. (A) Céay (B) vé (C) 14 (D) qua
Quan sat dic diém hinh théi cua cay M. esculenta (Hinh. 1A) cho thiy cay gd trung

binh dén 16n cd chiéu cao khoang 12-15 m véi duong kinh than khoang 92,5 cm
(Kirtikar, Basu, 1999). V6 ngoai mau xam dam tho, thang dimg nhan trong khi vo bén
trong ¢6 mau nau dam véi bé mat nhian (Hinh. 1B); nhiéu vét nut, vi dang va mui kho
chiu (Singh et al., 1986). La c6 hinh ngon gido, 1a c6 mau xanh luc dam & phia dudi va
nhat hon ¢ phia trén, chiéu dai a4 khoang 9-12 cm va rong tir 3-3,5cm (Parmar,
Kaushal, 1982). Nhuy hoa nho, don doc va khong cubng, 14 dai va canh hoa thuong bi
tiéu bién, cum hoa kiéu duéi soc (catkin), dai 4,2 cm, mang khoang 25 hoa nhé nhu soi
chi (Sahu et al., 2013); trong khi d6, cum nhi hoa c6 dang chum (Gusain, Khanduri,
2016). Mua hoa bit dau tir thang 2 va kéo dai cho dén tuan tha hai cua thang 4, cao
diém nhit cua mua hoa la tuan tht 3 caa thang thir 3 va qua cua chung dugc quan séat
trong tuan ther 3 cia thang 5 va kéo dai dén cudi thang 5 (Jeeva et al., 2011). Qua cua
chiing dang qua hach, mau do d¢én mau nau sam, hinh elip hoic hinh bau duc va dudng

Kinh tir 2-7 mm, ¢6 hinh trirng, vi ngot va chua.

Cong dung



Cong dung y hoc ¢b truyén cua cady Thanh Mai 1 co s cho cac nha khoa hoc nghién
ctru xac minh tinh hiéu quéa cua né théng qua nhimg phan tich duoc ly hién dai. Mot s6
chiét xuat thd & cac bo phan khac nhau cua cdy va cac hop chat cd hoat tinh sinh hoc
d3 dugc danh gia hiéu qua khac nhau nhu thudc giam dau, chdng ung thu, chéng oxy
hoa, chdng viém, chéng bénh dai thao duong, 1am lanh vét thuong, giam stress, chng
viém gan, chéng khdi u, ha huyét ap. Mot sé thir nghiém trén mé hinh dong vat in
vitro va in vivo da kiém chang cac cong dung trén. Nguoi An D6 & ving nong thon
Uttakhand, st dung vo cdy Thanh Mai dé chita ho man tinh, hen suyén va loét
(Gangwar et al., 2010), trong khi d6, hit bot cua vo cdy cd thé chita duoc dau dau
(Kumari et al., 2011). Vo cay duoc sic thudc gilp giai nhiét va chira dau ring, chita
cam lanh (Pandey et al., 2016). Qua duoc st dung dé an song hoic dung lam d6 udng
giai khét gitp thanh nhiét va chdng lai bénh kiét Iy (Kayang, 2007).

Gia tri dinh duong

Céc bao cdo phan tinh, danh gia ham lwong dinh dudng cua Qua Thanh Mai cho thiy
ching c6 chira nhiéu chét xo, protein, chat béo, carbonhydrate va nhiéu khoang chat
khac nhu Na, K, Ca, Mg, Fe, Zn, Mn, Cu (Seal, 2011). Cac két qua duoc bao céo trong
Bang 1 cho thiy viéc sir dung qua c6 thé cung cap day du cac chat dinh dudng thiét
yéu néu duoc tiéu thu da sb luong.

CAc chdt c6 hogt tinh sinh hoc

Phan tich c4c chat c6 hoat tinh sinh hoc dugc thuc hién trén qua, 14 va vo cay Thanh
Mai cho thay sy hién dién cua cac thanh phan hoat chat khac nhau. Céc hoat chit bao
gém cac nhom alkaloids, glycosides, diarylheptanoids, ionones, steroids, saponin,

triterpenoids vacac hop chat dé bay hoi Bang 2 (Singh et al, 2009).



Bang 2.1. Ham lwong dinh dwéng caa trai Thanh Mai (Sood, Shri, 2018)

Théng sb Gid tri
Tro (%) 2.18 +0.02
Luong nudc (%) 72.33+0.23
Chét béo (%) 4.93 +0.06
Chat xo (%) 5.22 +0.08
Protein (%) 9.62 £0.03
Carbohydrates (%) 78.03+0.14
Nang luong (Kcal/g) 395.04 + 0.54
Chit khoang (mg/g):
Canxi 4.63 +0.06
Magie 8.4+0.20
Kali 7.75+£0.11
Photpho 0.24+£0.25
Natri 0.81+£0.013
Mangan 0.032 £ 0.0001
Kém 0.216 + 0.0016
Sat 0.404 +0.0021
Podng 0.004 + 0.0002

Bang 2.2. Thanh phan hoat chat ciaa cdy Thanh Mai (Sood, Shri, 2018)

Hoat chat Vit liéu thuc vat
Tanin va Phenolic
Tannin, ascorbic acid Qua
Gallic acid Vo, qua, 14
Catechin, cholorogenic acid, p-coumaric acid, caffeic acid, trans- Qua

cinnamic acid, ellagic acid

Ethyl-B-D-glucopyranoside; 3-hydroxybenzaldehyde, isovanillin, 4- L&
(hydroxymethyl) phenol, 4-methoxybenzoic acid

Castalagin, epigallocatechin-3-O-gallate; epigallocatechin-(4p—8)- Vo
epigallocatechin- 3-O-gallate; 3-O-galloylepigallocatechin-(4p—38)-
epigallocatechin-3-O-gallate

Flavonoids:
Myricetin Vo, qua, 14
Quercetin La
Flavonoid Glycosides:
Myricitrin (myricetin 3-O-rhamnoside) Vo, la
Flavone 4'-hydroxy-3',5,5'-trimethoxy-7-O-f-D-glucopyranosy) La

(1—4)-a-L- rhamnopyranoside; flavone 3',4'-dihydroxy-6-methoxy-
7-O-a-L-rhamnopyranoside
myricetin-3-0O-(3"-Ogalloyl)-a-L-rhamnoside; myricetin-3-O- Vo
(2"-Ogalloyl)-a-L galactopyranosideside; myrecetin 3-O-(2"-
O-galloyl)-a-L-rhamnopyranoside

Steroids:
B-sitosterol Vo, la
Taraxerol Vo
Stigmasterol Vo



[-rosasterol, daucosterol L&

B-sitosterol-B-D-glucopyranoside La
lonones:
Corchoionoside C; (6S,9R)-roseoside La
Diarylhetanoids:
Myricanol Vo, la
Myricanone Vo, la
16 bromomyricanol Vo
5-0O-p-D-glucopyranosyl myricanol La
Terpenes:
3-epi-ursolic acid; 3-O-(E)-caffeoylursonic acid La
Lupeol; oleanolic acid; Vo
Triterpene diol (3f3,28-dihydroxytaraxerane) Vo
3B,30-dihydroxy-taraxerane-23-oic acid; 3f,28,30-trihydroxy- Vo
taraxara-23-oic acid; 33,12a,28,30-tetrahydroxytaraxeran-23-
oic acid
Monoterpinoidal glycosides: myresculoside (4-hydroxy-1,8-
cineole 4-O-p- dapiofuranosyl (1—6)-f-D-glucopyranosie); La
(1S,2S,4R)-2-hydroxy-1,8-cineole -D- glucopyranoside
Triterpinoidal glycosides: arjunglucoside La
Proanthocyanidin:
Proanthocyanidin acetate, proanthocyanidin methyl-ether Vo
prodelhinidin Vo
Volatile compounds:
Nerolidol, a-pinene, a-selinene, B-caryophyllene, 3- La
selinen, a-caryophyllene, a-cadinol, linalool
n-Hexadecanol; eudesmol acetate; palmitic acid; cis- Vo
B-caryophyllene; n-pentadecanol; n-octadecanol
Saponin:
Arjunolic Acid La

Khac:
Amino acids: L-Hydroxyproline, iso-leucine, valine, 2-aminobutyric
acid, L-cystein hydroxyl, L-cystein hydroxychloride, alanine, Qua
leucine, tryptophan, glutamic acid, tyrosine, threonine, lysine
monochloride
2-Furancarboxyaldehyde, 2,5-furandionedihydro-3-methylene, Qua
furfural, oxirane, myo-inositol, 1-ethyl-4-methylcyclohexane,
methyl-d-lyxofuranoside

biéu kién sinh thai quan trong cua cac loai thugc chi Myrica la nhom khong thuoc ho
dau nhung c6 kha nang cong sinh voi nam Frankia spp. (nhdm vi sinh vat cong sinh
cb dinh dam). N6t san tuwong tu & cdy ho dau duoc tim thiy trén cac ddi twong Myrica
gale thuoc chi Myrica trong nghién ciru cia Bond va cong su, 1954. Loai Myrica gale
duoc st dung lam thire an cho gia suc (Singh, 1982). Loai nay cling dugc sir dung lam
g6 bai ty 18 sinh khéi/tro chiém ty 1& cao twong tu nhu cac loai dung lam gd khéc

Alnus nepalensis, Aesculus indica, Juglans regia... (Pandey, 2002).
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Sy tai sinh cua cac loai thuc vat duoc ding 1am lwong thuc hoic thuc pham trong tu
nhién ndi chung va cady Thanh Mai néi riéng déu kém bai trinh trang khai thac qué
muic va mat dan diéu kién sinh thai can thiét cho qua trinh tai sinh (Sundriyal,
Sundriyal, 2001).

Véi nhu cau ngay cang ting cta cdy gidng cho chwong trinh trong rimg, diéu quan
trong 1a phai sang loc va danh gia kha ning nay mam va kha ning séng sot cua ching
(Wang, 1991). Trong trudng hop cay hoang dai dn duoc, cdy giéng truong thanh 1a
mot van dé vi tat ca cac dia diém co thé tiép can dugc déu duoc tim kiém bai cac cu
dan thu gom thuc vat va ban ching trén thi truong. Hon thé nita, viéc nghién cau nay
mam cua cac loai cay hitu ich vé mit kinh té can duoc uu tién chi y dé dwa ching vao

cac chuong trinh trong ring.

Cay giéng Thanh Mai duoc thu nhan trong diéu kién tu nhién cang ldc cang it, loai nay
thuong tai sinh bang hat trong ty nhién. Tuy nhién, I6p vo bén ngoai quéa day khién

nuéc kho tham vao bén trong, do d6, ty 18 nay mam la rat thap (Bhatt, Dhar, 2004).

M. esculenta biéu hién cu thé qua mai truong séng, ching séng dudi tan ring thong
nén day 1a moi truong thich hop cho ching téi sinh va ti 18 nay mam cao cuaa hat thu
dugce dudi didu kién nay (Rawal et al, 2003). C4c nghién ctru trén cac loai don tinh
(cAy cai va cdy duc riéng), cho thay khi pham vi khu phan bé bi thu hep va méi truong
séng ngheo nan, xu thé cho thay ti 1& cay duc thuong nhiéu hon ciy cai (Rawal et al,
2003).

Kha nang nay mam thap cua hat cy Thanh Mai trong diéu kién ty nhién la rat thap so
Véi céc loai cay rimg khac, do d6 nhan gidng thong qua nudi cdy mé, cit canh, giam

hom, ghép cdy la phuwong thirc chu yéu cho qué trinh nhan rong quy mo loai cay nay.
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2.1.2 Tinh hinh nghién cttu in vitro giéng cdy Thanh Mai trong va ngoai nwéc:
Tinh hinh nghién ciru in vitro cdy Thanh Mai trén thé gi6i:

Thanh Mai 1a cay an qua don tinh va cdy céi c6 gia tri hon vé mat kinh té so véi cay
duc. Do d6, vi nhan gidng dudng nhu 13 cach duy nhit dé nhan nhanh cac cay da chon.
Viéc nhan giéng vo tinh bang nudi cdy md té bao thuc vat da dugc thuc hién dau tién
boi Mandwani, 1994. Trong khi do, Bhatt va Dhar, 2004 da nghién ctru anh huong cia
moi truong, chat didu hoa auxin-cytokinin dén anh huéng qua trinh tang truong choi

va ra ré ¢ cac choi Thanh Mai giéng céi.
Tinh hinh nghién ctru in vitro cAdy Thanh Mai trong nwéc:

O nudc ta chua c6 mot cong bd nhan gidng vo tinh ex vitro cdy Thanh Mai hoic
nghién ctru nhan gidng vo tinh in vitro. Theo phwong phap nhan giéng truyén thong
giam hom ngoai vudn wom co6 nhitng han ché nhu: phy thudc vao thoi tiét va mua vu,
ciy con thuong bi nhidm bénh dan dén sinh trudng phat trién kém va thoai hoa, hé sd
nhan gidng thap, cay con khong dong nhat va sé lugng khong du nhiéu dé trong trén
quy mé 16n. Ung dung céng nghé sinh hoc - nudi cdy mo té bao thuc vat trong nhan
gidng cdy Thanh Mai c6 thé khic phuc nhitng han ché ciia phuwong phap nhan giéng
truyén théng. Két qua cua nghién ctru ndy gop phan xay quy trinh nhan giéng in vitro

cay Thanh Mai.

2.2 Nudi cdy md té bao thuc vat

Trong 5 thap ky qua da c6 nhiéu béo céo vé k¥ thuat vi nhan gidng. Vi nhan gidng la
su nhan giéng vo tinh véi s6 luong cia cdy trong théng qua nudi cdy md in vitro. Ky
thuat nudi cay nay da duoc ang dung rong réi trong viéc nhan gidng cac lodi cay canh
va nhitng loai khac trén toan thé gidi.

Nhan giéng in vitro hay nudi cdy md té bao thuc vat déu la thuat ngit mé ta phuong
thirc nudi ciy cac bo phan cua thyc vat trong 6ng nghiém cé chira méi truong dinh
dudng xac dinh & diéu kién vo tring. Mbi truong nubi cdy cd cac chat dinh dudng
thich hop nhu mudi khoang, vitamin, cac hormon sinh truong va duong. Ky thuat nuoi

cdy mo cho phép tai sinh chdi hodc co quan tir cac md nhu 14, than, hoa hoic ré.
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CA4c loai méi trwong trong nudi cdy md thuc vat:

Mtc d6 thanh cbng cua viéc nudi cdy md té bao hodc nudi ciy co quan déu lién quan
dén nhiéu yéu t6. Yéu té quan trong Ia lva chon thanh phan dinh dudng va chat diéu
tiét sinh truéng. Trong hai dén ba thap ky qua di c6 nhiéu bao cdo vé thanh phan cua
cac moi truong co ban. Hién nay, c6 hon 50 cong thirc moéi truong khac nhau dugc su
dung cho nudi cdy in vitro nhiéu loai cay khac nhau. Trong d6 mdi truong MS duoc st

dung phé bién nhat, c6 cai bién bang su thay d6i thanh phan cac vi lugng.

Moéi trudng dinh dudng bao gom céc loai mubi vo co, ngudn cachon, vitamin va chat
diéu tiét sinh truong. Mot sb thanh phan khac co thé dugc bo sung thém nhu nito vo
co, acid vo co va chat chiét cay tréng. Cac mudi khoang duoc sir dung nhu 13 thanh
phan ciia moi trudng nudi cdy md té bao. Hau hét cac moi trudng chia it nhat 30 mM
nito vo co va kali vo co. Mudi amonium c6 thé duoc str sung tir 2 -20 mM. Anh hudng
ctia mudi amonium c6 thé thay doi tir arc ché dén hiéu qua. Nong do CaSO,, photphat
va mubi Mg tir 1-3 mM & thich hop. Ngoai ra trong mdi truong ciing can bo sung

thém mot sb khoang vi luong.
M&éi treong Murashige and Skoog — méi truong nudi cdy md rat phé bién:

Moi trudng MS dugc phat trién bai 2 nha khoa hoc thuc vat Toshio Murashige va
Skoog Folke K. vao nam 1962. Trong qua trinh nghién cttu mot loai hormone mai,
moi trudng MS duoc str dung dé nudi cay trén cay thude l1a. MS véi cac s6 nhu 0 va 20

duoc st dung dé danh ddu ham luong duong.

Trong nudi cay mo, mdi truong MS (Murashige - skoog, 1962) dugc sir dung 14 moi
truong can ban trong nhiéu nghiém thuc thi nghiém khac nhau nhu d6i vai céc loai cay
than thao: Cay Lan gam (Anoectochilus formosanus Hayata) (Tran Van Minh, 2003),
hoa Cam chuéng (Dianthus spp.) va cac cdy than gd thudc ho cam quyt nhu : Cam
(Citrus sinensis), Chanh (Citrus limona), Quyt (Citrus reticulata), Buoi (Citrus
grandis), cady Lé (Pyrus communis L (Europe, America)), Pyrus bretsmeideri Rehd

(china)), cdy Miang cut (Garcinia mangostana L.) (Tran Vin Minh, 2003).
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Moi trweong Woody Plant Medium:

Woody Plant Medium ban dau dugc xay dung bai Lloyd and McCown vao nim 1981
cho viéc nudi cay chdi cho cay Nguyét Qué ndi Mountain Laurel (Kalmia latifolia). Ké
tir 46, n6 duoc sir dung rong rdi cho viéc nhan gidng cua nhiéu loai thuc vat than gd.
Cong thtc 1a hdn hop dinh dudng cua cdc mudi vo co, vitamin va axit amin. Woody
Plant Medium cung cap tit ca cac yéu té da luong va vi lugng va duogc sir dung 12 moi
treong can ban trong nhiéu nghiém thuc thi nghiém khac nhau nhu di véi céc loai cay
nhu trong truong hop cay Anh dao (Prunus avium L.), Cay Populus (Populus spp.),

cay Bo (Persea americana Mill.)

Vai tro cac chat dinh dudng trong méi truwong nudi cay.

Ddi véi cay trong, cac chat vo co dong vai tro rat quan trong. Vi dy, Mg la mot phan
cua phan tir diép luc, Ca la thanh phan cia mang té bao, N 1a thanh phan quan trong
Cla amino axit, vitamin, protein va cac axit nucleic. Tuong ty, Fe, Zn va Mo cling la
thanh phan ciia mot sé enzym. Cac moéi trudng khac nhau c6 ham lugng va thanh phan
chat khoang khac nhau, vi du thanh phan va néng do khoang cia méi truong White
hoac Knop kha nghéo nan, nhung lai rat giau ¢ moi trudng MS va B5. Mubi khoang 1a

thanh phan khang thé thiéu trong cac méi trudng nudi cdy mo va té bao thuc vat:
Mubi khoéng 1 cac vat lieu (nguon N, S, P....) cho su tong hop cac chét hitu co.

Nito, luu huynh, phét-pho 1a cac thanh phan khong thé thiéu cia cac phan tir protein,
c4c axit nucleic va nhiéu chat hiru co khac. Canxi va axit boric duoc tim thdy chu yéu

& thanh té bao, dic biét 1a canxi ¢ nhiém vu quan trong gitp 6n dinh mang sinh hoc.

Pong vai trd nhu mot thanh phan khéng thé thiéu cua nhiéu enzym (la cac cofactor):
Magie, kém, sat... va nhiéu nguyén t6 vi lugng la nhitng phan quan trong cia cac
enzym.

Céc ion cua cac mudi hoa tan déng vai trd quan trong 6n dinh 4p suat tham thau cua
moi trudng va té bao, duy tri thé dién hoa cua thuc vat. Vi dy, K va C rat quan trong
trong diéu hoa tinh tham loc cua té bao, duy tri dién thé va tham gia hoat ho& nhiéu
enzym.

Trong mdi trudng, cdc mudi khoang duoc chia thanh cac nguyén té vi luong va da

lugng:
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Céc chat dinh dudng da luong bao gom sau nguyén to: nitrogen (N), phosphorus (P),
potassium (K), calcium (Ca), magnesium (Mg) va sulphur (S) ton tai dudi dang mudi
khoéng, 1 thanh phan cua cac mdi truong dinh dudng khac nhau. T4t ca cac nguyén td
nay 1a rat can thiét cho sinh truéong cia md va té bao thuc vat. Méi trudng nudi ciy
phai chira it nhat 25 mmol/L nitrate va potassium. Tuy nhién, hau hét cc nghién ctu
déu cho thay ngudn N cung cip trong méi truong dudi ca 2 dang nitrate va amonium
(2-20 mmol/L) 14 tt hon ca. Trong trudong hop chi ding amonium, thi can phai bo
sung thém mét acid dang mach vong (cycle acids), tricarboxylic acid hoic mét sé acid
khac nita (dang mudi), nhu: citrate, succinate, hoic malate sao cho moi anh huéng doc
do ndng d6 cta amonium vuot qua 8 mmol/L trong méi trudng dwoc giam bat. Khi
c4c ion nitrate va amonium cting hién dién trong méi truong nudi cay, thi ion sau duoc
str dung nhanh hon. Cac nguyén t6 chinh khac, nhu: Ca, P, S va Mg, nong d6 thuong
dung trong khoang 1-3 mmol/L.

CA4c chat diéu hoa sinh truéng dwoc sir dung trong nudi cay mo thuc vat:

Thuc chat hormone 1a nhitng phan tir tin hiéu duoc san sinh trong cay, xuat hién véi
ndng do rat thap (10° dén 10°). Hormone diéu tiét cac qua trinh cua té bao cuc bo, va
di chuyén t6i cac té vi tri khac, téi cac vi tri chic ning khac cua cdy. Hormone anh
huong dén biéu hién gen, phién ma, phan chia va phat trién té bao; c6 vai trd quyét
dinh su hinh thanh cuaa hoa, canh, 14, su rung 14, sy phét trién va chin caa qua. O thuc
vat khong giéng nhu dong vat ¢ chd 1a ching thiéu cac tuyén san xuat va tiét ra
hormone, thay vao d6, mdi té bao s& san xuat ra hormone. Do d6, s& dinh hinh sy phéat
trién cua cay, hat, thoi gian ra hoa, hoa duc hay hoa céi, gia hoa cua 14, cia qua,.... Néu
thiéu hormone thi cac té bao s& khong dugc biét hoa, nghia 1a phat trién khong co dinh
dang gi hét. Nguoi ta con goi chit diéu hoa thuc vat 1a Phytohormone, ching con duoc
tim thay trong céc thuc vat bac thap nhu tao, cac vi sinh vat nhu ndm, vi khuan, trong
truong hop nay ching khong dong vai tro chat chuyén hoa thir cap c6 nghia la vai tro
noi tiét gian tiép. Luu y hormone khong phai 1a chat dinh dudng, chi dong vai tro diéu

tiét sinh truong.
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Chuwong 3

NOI DUNG VA PHUONG PHAP NGHIEN CUU
3.1Vatliéu:

Vit liéu 1& mau in vitro cua cdy Thanh Mai trong phong mo, duoc ké thira tir céc cay
Thanh Mai nhan 1&n tir hat Thanh Mai sau khi khir thanh céng va nudi cdy trong moi
trerong WPM trong cac nghién ctru trudec.

3.2 Pia diém nghién ciru:

Cac thi nghiém duoc thuc hién tai Phong thi nghiém nudi ciy mé va Nha kinh thuoc
khoa Nong Lam, trueong Pai hoc Pa Lat

3.3 Noi dung nghién cwu:
+ Khao sat moi treong khoang thich hop cho su sinh truéng ctia cdy Thanh Mai in
vitro

+ Khao st anh hudng cua BA dén sy tai sinh va sinh truéng chdi cdy Thanh Mai in
vitro

+ Khao sét anh huong cia IBA, NAA dén sy tao ré cay Thanh Mai in vitro
+ Panh gia ty 18 cAy song sau khi dua ra vuon wom

3.4. Phwong phap nghién ctru:

3.4.1M0i trieong va diéu kién nubi cay:

Moi truong MS (Murashige and Skoog) (Phu luc 1) va WPM (Lloyd and McCown,
1981) (phu luc 2) 1a méi truong dugc st dung trong nghién ciu nhan giéng in vitro,
tly theo muc dich cua céc thi nghiém ma bo sung cac chat nhu: BA (6-Benzyl
adenine), IBA (B-Indole butyric acid), NAA(a-naphthaleneaceticd).

Céc thanh phan khac: Puang sucrose (30 g/l), Agar (8.5 g/l). Moéi trudng duoc diéu
chinh v& pH= 5,8 trugc khi hip khir tring bing ¢ latm (121°C) trong 25 phat. biéu
kién nudi cay, thoi gian chiéu sang 10 gid/ngay, cudong d6 anh sang 34 pmol.m-2.s-1,
nhiét do 25 + 2°C va do am khong khi 75 - 85%.

3.4.2. Bé tri thi nghiém:

Thi nghiém 1. Khao sdt méi truong khoang thich hop cho su sinh truong cua cay
Thanh Mai in vitro: Vat liéu nudi cdy Ia nhitng dét than in vitro caa cady Thanh Mai
(hinh 2.1), m6i truong thi nghiém la 2 loai méi truong MS (Murashige and Skoog,
1962) va WPM (Lloyd and McCown, 1981) ¢6 bd sung 0.5 BA, 30 g/l sucrose, 8.5 g/l
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agar, pH=5,8. Mdi nghiém thuc cdy 15 mau vai 3 1an Iap lai. Sau 12 tuan nudi ciy tién

hanh l4y sé liéu. Chi tiéu theo ddi 1a chiéu cao mau (cm), chiéu dai ré/mau.

Chi tiéu ) s x
Mbi trirong Chiéu cao (cm) Chiéu dai re (cm)
MS + 0,5 BA B2 B3
WPM + 0,5 BA B4 B5

Thi nghiém 2. Khdo sét dnh hwong ciia BA dén su tdi sinh va sinh truong choi: Vit
liéu nudi cay Ia nhitng @6t than in vitro caa cay Thanh Mai (hinh 2.1) thu dugc tir thi
nghiém truéc. Mai trudng thi nghiém 13 WPM c6 bo sung nong d6 BA thay doi tir 0;
0,5; 1; 1,5 mg/l BA, 30 g/l sucrose, 8.5 g/l agar, pH=5,8. M&i nghiém thic ciy 15 mau
véi 3 1an 13p lai, sau 19 tuan nudi cdy tién hanh thu sb liéu. Chi tiéu theo dai Ia chiéu

cao mau (cm), s6 choi/mau.

Thi nghiém 3. Khdo sat anh hweng cua IBA, NAA d@én su tao ré in vitro: Vat liéu nudi
cay 1a nhitng chéi ngon in vitro cdy Thanh Mai (hinh 2.1) thu dugc tir thi nghiém
truéc. Mbi truong thi nghiém 12 WPM c6 b sung mg/l IBA, NAA, 30 g/l sucrose, 8.5
g/l agar, Ph=5,8. Mdi nghiém thtc cay 15 mau véi 3 lan Iap lai, sau 19 tuan nudi cay

tién hanh thu sé liéu. Chi tiéu theo ddi la chiéu cao mau (cm), chiéu dai ré (cm).

Thi nghiém 4. Danh gid ty 1é cay séng sau khi dwa ra vieon wom: Cay con in vitro
Thanh Mai sau 2 thang nudi cay tao cay hoan chinh duoc dua ra vuon wom chiam soc,
sau 5 tuan danh gia ty 18 cay séng (%). Gia thé trong gom xo dira va dat den véi ty 18
1: 1, @6 am 90% trong 15 ngay dau, cay con thuan hoa trong diéu kién anh sang tu
nhién, mtc 6 che bong 50%, khéng bé sung phan trong sudt thoi gian nghién ctu.
4.4. Xir ly so liu:

S6 liéu cua céc thi nghiém duoc xur ly bang phan mém thong ké MstatC version1.2,
1989
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' Chwong 4
KET QUA VA THAO LUAN
4. 1: Khao sat méi troeong khoang thich hgp cho sw sinh trwéng caa cay Thanh
Mai in vitro
Bang 4.1: anh huéng cia moi truong khoang MS va WPM dén chiéu cao va chiéu dai
ré cua cdy Thanh Mai in vitro sau 12 tuan nudi cay.

Chi tiéu Chiéu cao (cm) Chiéu dai ré (cm)
Moéi truong
MS + 0.5 BA 3.59b Ob
WPM + 0.5 BA 573 a 143 a

Cac gia tri trung binh trong cung mét cot cé cac ky tw khac nhau thi khac biét cé y

nghia thong ké ¢ mirc P <= 0,005

Anh huong ctia méi trudng khoang MS va WPM dén chiéu cao va chiéu dai ré cua dét
than in vitro Thanh Mai sau 12 tuan nudi ciy duoc thé hién ¢ bang 4.1. Két qua cho
thiy moi truong khoang WPM c6 anh hudng tét 1én chiéu cao mau trung binh cao 5.73
cm dong thoi gilp tao ré & cac mau véi chiéu dai trung binh 1.43cm sau 12 tuan nuéi
cay, d6i voi moi truong MS, mau chi cao trung binh 3.59 cm va khdng tao ré cho mau.
Bén canh d6 cac doan than va la cia mau ¢ moi truong WPM dai va to hon so véi

doan than va 4 caa mau & maéi trudng MS.

Nhu vady moi truong khoang WPM (Lloyd and McCown, 1981) 1a moi truong ¢ anh
huong tét dén chiéu cao va sy tao ré cua dbt than in vitro Thanh Mai hon so v&i mdi
treong MS (Murashige and Skoog, 1962).
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Hinh 4.1: Mau & hai nghiém thirc sau 12 tuan nudi cay

4.2. Nghién citu sw anh hwéng ciia BA dén su tao chéi Thanh Mai in vitro

Téc @6 nhan nhanh choi cua nhiéu loai cay than g nudi cay in vitro phy thuoc vao loai
va nong do chat diéu tiét sinh truong dic biét 1a cac chat thuoc nhém cytokinin bd
sung vao mdi trudng. Nghién ctiru cua Whitehead va Giles (1977) nubi cay thanh cong
cay Populus nigra va Populus yunnanensis véi chat kich thich sinh truong la BA
(0,2mg/l); Raj va ctv, (1983) véi cay Populus alba, P.grandidentata, P. tremula véi
nong do BA 12 0,4 mg/l, Pinus wallichiana (Mathur va Nadgauda, 1999) sir dung BA
Vv6i ndng do 2,5 pM; Naik va ctv, (1998) véi cdy Pomegranate (Punica granatum L.cv.
Ganesh) véi nong d6 0,5 mg/l BA trong méi trudng MS cho két qua tot nhat. Trong thi

nghiém & cay Thanh Mai ciing c6 nhitng két qua twong tu trén moi trudng WPM.,

Bang 4. 2: Anh huong ciia BA dén su tao choi Thanh Mai in vitro sau 19 tuan nudi cay

BA (mg/l) Chiéu cao (cm) S6 choi/ mau
0.0 6.08 a 1.20b
0.5 2.39b 8.33a
1.0 2.06 b 13.0a
15 211b 7.80 a

LSD (0.05) 3.02 5.396

Cac gié tri trung binh trong cung mgt cot ¢ cac ky tw khac nhau thi khac biét co y

nghia thong ké & mizc P <= 0,005
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Hinh 4.2. Chdi cua Thanh Mai sau 19 tuan nudi cay in vitro

Bang 4. 2 cho thiy, khi ting nong do tir 0 dén 1.0mg/I thi hé s6 tao choi Thanh Mai
cling tang 1én, cu thé hé s6 tao chdi 1a 1.2 chéi/ mau ¢ moi truong Omg/l BA va ting
lén 13 chdi/mau ¢ mai truong bd sung 1mg/l BA. Tuy nhién, khi tiép tuc ting nong do
BA thi hé s6 tao chdi Thanh Mai lai giam xudng, cu thé hé sb tao chdi & méi trudng cé
1.5mg/l BA 12 7.8 choi/mau.

Déi voi chi tiéu chiéu cao chdi, & mdi trudng voi ndng do6 0 mg/l BA cho chiéu cao
cay cao nhit vai hé sb 1a 6.080 cm, tiép d6 chiéu cao cdy giam dan tir ndng d6 0.5 dén
1mg/l BA, cu thé hé sé chiéu cao 1a 2.060cm & méi truong c6 bd sung 1.0mg/l BA,
nhung chiéu cao cay lai ting 1én lai & moi truong bd sung 1.5mg/l BA véi hé sb chiéu

cao la 2.107cm.

Qua két qua trén cho thiy, BA & nong do 1.0mg/l BA s& kich thich kha ning tao choi
Thanh Mai cao, nhung lai han ché thiic day sinh truéng chiéu cao cua than. Va khi
ting ndng d6 1én ngudng 1.5mg/l BA thi c6 xu huéng han ché kha ning tao chdi va
kich thich thuc ddy sinh truéng chiéu cao cua cay.

Biéu hién khéc biét vé céc chi tiéu sinh truong va phét trién caa chdi Thanh Mai nudi
cay trong mdi truong WPM c¢6 bo sung cac nong d6 BA khac nhau cho thay khi ting
nong d6 BA 18n cao, s6 lugng chdi hinh thanh trén mau ciy giam. Cac nghién ctu cua

Kang, (1994) trén cdy Nho d3 ghi nhan 1a khi trong méi truong chira nong do BA thap
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s& lam choi cay tiang dai ra nhung lai 12 nguy@n nhan lam giam sy ting sinh s6 choi
bén. Nguoc lai, khi ndng do BA bd sung vuot qua ngudng tdi vu cling lam giam sb
luong ciing nhu chat lwong choi hinh thanh (Kang, 1994). Nong d6 cytokinin cao s&
lam giam s lwong chdi sinh san, dic biét khi sir dung nong d6 BA cao s& cho chét
lwgng choi khéng tét, chdi hinh thanh dang hoa thi hoic nhitng nét nho & cudi gbc.
Nong dd BA c6 anh huong dén chét luong cua chdi hinh thanh ¢ trong thi nghiém cua
chiing t6i ciing phu hop véi nhitng nhan dinh ndi trén. Nhu vay, moi truong WPM c¢6
bd sung 1mg/l BA 14 thich hop nhét cho viéc tao choi Thanh Mai in vitro trong bén

nghiém thic trén

4.3. Khao sat anh hwéng ciia IBA dén su tao ré cho cady Thanh Mai in vitro

Pé tao dugc ré cay thuong dugc ciy vao méi trudng c6 auxin nhu IBA, NAA, nong do
va thoi gian xa ly phu thuoc vao tung loai cdy, ghi nhan duoc qua cdy Acacia
mangium (Monteuuis, 2000). IBA, NAA la nhirng auxin théng dung dugc xt ly kich
thich ra ré tha cap Gc ché hinh thanh chdi thir cip va chdi phu. Negussie (1997) da
thanh cong khi sir dung IBA véi nong do 1mg/l va NAA véi nong do 0.5 mg/l dé cho

ra ré cay Juniperus excelsa.

IBA 1a auxin théng dung cho viéc tao ré ddi véi mot sé cdy nhu Artocarpus
heterophyllus (Rahman va Blake, 1988), Morus nigra (Yadav va ctv, 1990). Tuy theo

d6i twong cay trong khac nhau ma ching ta st dung két hop hoic riéng ré cac auxin.

Chdi c6 thé tao ré mot cach binh thudng trong qué trinh nhan giéng ma khéng can tach
biét 1am hai giai doan tao chdi va tao ré. Tuy nhién diéu ndy hiém khi thdy & cac doi
tuong cay gd khi nudi cay in vitro.

IBA, NAA va IAA 1a nhirng auxin théng dung duoc xt 1y kich thich ra ré tht cap tc
ché hinh thanh chdi thir cap va chdi phu. O ndéng do thap, auxin kich thich tao ré thir
cap nhung & nong do cao ching wc ché viéc tao ré ma lai kich thich viéc tao callus
(Pierik, 1987).

Trong 19 tuan nudi ciy trong méi trudng c6 bd sung auxin, chdi Thanh Mai hinh thanh

nén ré thé hién & bang 4.3 va cac hinh 4.2).
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Bang 4.3: Khéo s&t anh huong cua IBA dén su tao ré in vitro cdy Thanh Mai sau nudi

ca
IBA ()r/ngll) Chiéu cao chdi (cm) Chiéu dai ré (cm)
0 459 b 0.73b
0.5 7.71 a 4.39 a
1 4.06 b 1.18Db
15 26b 0.57b
LSD (0.05) 252 1.45

Céc gia tri trung binh trong cung mét cot c6 cac ky tw khac nhau thi khac biét cé y

nghia thong ké ¢ mirc P <= 0,005

Két qua ¢ bang 4.3 cho thdy, mau cay ¢ moéi trudng khdng bd sung va cé bd sung chat
kich thich sinh truong déu tao ré. Tuy nhién & nhitng méi truong khoéng b sung va bo
sung ¢ néng do khac nhau thi sy tao ré khac nhau. O nghiém thirc b6 sung 0.5 mg/l
IBA c6 ty 1é mau cho chiéu dai ré cao nhat (4.39 cm) , trong khi d6, & moéi truong
khong c6 IBA, mdi trudng ¢6 bd sung 1 mg/l IBA va bd sung 1.5 mg/l IBA thi ty 1&
chiéu dai ré thap hon. Khi ndng do IBA ting 1én 1 mg/l IBA va 1.5 mg/l IBA thi chiéu

dai ré bi kim hdm va ngén hon so véi méi truong bd sung 0.5 mg/l IBA

Hinh 4.3. R& cua Thanh Mai sau 19 tuan nudi cdy in vitro
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Két qua & bang 4.3 ciing cho thay, chiéu cao cua chdi Thanh Mai ¢ cac nghiém thirc
trén ciing c6 su khéc biét rd rét. Chiéu cao & méi truong c6 bd sung 0.5 mg/l IBA cao
nhat (7.71 cm), khi nong do IBA ting 1én 1 mg/I IBA va 1.5 mg/l IBA thi chiéu cao bj

kim hdm va thap hon so véi méi trudng bo sung 0.5 mg/l IBA

Qua day cho thay, IBA & ndng d6 thap (0.5 mg/l IBA) thi kich thich ting chiéu cao
cua chdi va chiéu dai ré, nhung khi ndng do IBA ting cao thi ¢6 tdc dung nguoc lai, tc

ché sy tang truong chiéu cao cua chdi va chiéu dai ré.

Hién nay trén thé gisi va trong nuée chua thiy cong bd nao nghién ciru tao ré in vitro
cay Thanh Mai. IBA & mét chat kich thich sinh truéng thudc nhém auxin cé tac dung
kich thich tao ré, tuy theo ting d6i twong cdy trong ma cé nhitng do thich hop cho viéc
tao ré khac nhau, va ty 1¢ tao ré ciing phu thuoc vao tung loai cay trong. O nhiéu loai
cay duogc liéu, khi gia ting néng d6 cua IBA thuong dan dén viéc hinh thanh ré bi Gc
ché (Hossain et al., 1992). Rout et al., (1999) di bao cao cam ung ra ré tir cac choi con
cua cay Plumbago zeylanica trén moéi truong % MS c6 bd sung 0,25 mg/l IBA véi 2%
sucrose. Cay S&m bé chinh tao ré in vitro dat 100% khi méi truong nudi cay co bo
sung 0,1 — 1 mg/l IBA (Phan et al., 2017). Nguyen (2003) khi nghién cau tao ré in
vitro loai Anoectochilus formosanus, két qua cho thay, tit ca chdi cay ¢ méi truong
khong c6 chat kich thich sinh truong déu tai sinh ré 100%. Mustafa & Atalay (2015)
khi nghién ciu nhan giéng in vitro cay Viét quat, két qua tao ré cao nhat chi dat 60%.
Nguyen et al., (2018) nghién cttu nhan giéng in vitro cay L& bép, két qua cho thay, ty
& tao r& in vitro cao nhat chi dat 40%. Nhu vay, méi trudng WPM c6 bd sung 0.5 mg/l

IBA thich hop cho viéc tao ré in vitro cay Thanh Mai.
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4. 4 Khao sat anh hwéng ciia NAA dén sy sinh truéng caa cdy Thanh Mai nudi
cdy in vitro

Bang 4.4. Khao st anh huong cia NAA dén sy sinh truong cay Thanh Mai sau 19

tuan nudi cay in vitro.

Nghiém thuc Chiéu cao Sb choi/mau Chiéu dai ré/mau
NAA(mg/l) (cm) (cm)
0 4.25a 1.33b 2.92
0.5 3.92ab 4.50a 492
1.0 4.42a 2.83ab 4.67
15 2.75b 3.50ab 2.88
LSD (0.05) 1.41 2.34 2.79

Cac gié tri trung binh trong cung mét cot cé cac ky tw khac nhau thi khac biét co y

nghia thong ké ¢ mitc P <= 0,005

Két qua & bang trén cho thay, mau cay & méi truong khdng bd sung va co bd sung
NAA deu cho cay Thanh Mai nudi cay invitro sinh truong. Tuy nhién ¢ nhitng moi
treong khéng bo sung va bo sung ¢ nong do khéac nhau thi sy sinh truedng khac nhau.

O nghiém thirc b6 sung 0,5 mg/l NAA c6 ty 1¢ mau cho chiéu dai ré cao nhat ( 4.92
cm) trong khi do, & nghiém thirc khdng bo sung NAA, ¢6 bo sung 1 mg/l NAA va bo
sung 1.5 mg/l NAA thi ty I¢ chiéu dai ré thap hon.

) \ ] a q
Hinh 4.4. Ré cdy Thanh Mai sau 19 tuan nu6i cay in vitro trong moi truong bo sung
NAA

Két qua & bang 4.4 ciing cho thay, sé choi Thanh Mai ¢ cac nghiém thic trén ciing c6
su khéac biét rd rét. Ty 18 tao chdi & méi trudng cd bd sung 0,5 mg/l NAA nhiéu nhit |
khi ndng do NAA tang 1én 1 mg/l NAA va 1,5 mg/l NAA thi s6 choi it hon. Mbi
truong khong bo sung NAA ¢ ty 1¢ tao chdi 1a thap nhét.
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Nhu vay, & méi truong ¢6 bo sung 0,5 mg/l NAA kich thich cho sé chdi va chiéu dai
ré caa chdi 1a cao nhat, nhung khi ndng d6 NAA ting cao thi c¢6 tac dung nguoc lai, wc
ché tang trudng ca chiéu cao va chiéu dai ré caa Thanh Mai nudi cay in vitro. Trong

khi d6 méi treong khong bd sung NAA cho ty 1é tao choi va chiéu dai ré Ia thap nhat.

4.5 Panh gia ty 1& cAy séng sau khi dwa ra veon wom

Cay con in vitro khi d phat trién hoan chinh c6 day du than, 14 va ré s& duoc chuyén
ra vuon vom. Pay 14 giai doan kho khin trong k¥ thuat nhan giéng vé tinh bing nudi
cdy md. Cay in vitro dugc nudi ciy trong diéu kién 6n dinh vé dinh dudng, anh sang,
nhiét d6, am d6... nén khi chuyén ra gia thé vuon wom véi cac diéu kién ty nhién hoan
toan khéac han nhu dinh dudng thap, anh sang c6 cuong do manh, nhiét d6 cao, am do
thap... cay con dé bi stress, dé mat nudc va mau bi héo. Mit khac trong méi trudong tu
nhién ¢ rat nhiéu vi khuan va nim gay bénh lam thdi va chét cay.

Bang 4.5. Ty 1é cay Thanh Mai in vitro séng sau 5 tuan cham soc ¢ diéu kién nha kinh.

S6 lwong cay S6 cay in vitro séng Ty lé cay song
in vitro sau 5 tuan
Lan 1 50 39 78 (%)
Lan 2 50 44 88 (%)
Lan 3 50 42 84 (%)

Két qua nghién ciru ty 18 sdng sot cua cay Thanh Mai in vitro ¢6 ngudn géc tir nudi
cay hat khi chuyén ra trong ngoai diéu kién vuon wom cho thay ty Ié séng dat khoan tir
78% dén 88%. Pay 1a ty 1¢ song kha cao, diéu ndy cho thiy cdy di thich nghi duoc V6i
diéu kién bén ngoai, tuy nhién can nghién ciu thém loai gia thé phu hop cho sy thich
nghi véi diéu kién bén ngoai cua cay Thanh Mai nham nang cao ty 1¢ song sot cua cay

Thanh Mai trong vuron uwom.
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Hinh 4.5. Cay Thanh Mai sau 5 tuan dua ra vuon wom
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’ Chuwong S
KET LUAN VA KIEN NGHI

1. Kétluan

Tir két qua caa thi nghiém nhan thidy Mai truong WPM (Lloyd and McCown), 1981 b6
sung 30 g/l duong va 8.5 g/l agar pH=5.8 la loai moéi truong khoang thich hop cho su
sinh truéng caa chdi Thanh Mai in vitro.

M®6i trudng WPM ¢6 bo sung 1 mg/l BA; 30 g/l dudng va 8.5 g/l agar; pH=5.8 12 t6t
nhat cho sy tao choi Thanh Mai in vitro.

Ddi véi nghiém thuc ra ré cay Thanh Mai in vitro, trén méi trudng WPM ¢6 bd sung
0.5 mg/l IBA 12 tét nhat cho sy tao ré cua cdy Thanh Mai in vitro. Tuong tu, trén moi
trueong WPM ¢6 bd sung 0.5 mg/l NAA 14 tét nhat cho su tao ré cdy Thanh Mai in
vitro.

Viéc thuan hoa cay con Thanh Mai in vitro ngoai vuon wom, ty & séng sot cua cay
Thanh Mai in vitro c6 ngudn géc tir nudi cay hat khi chuyén ra trong ngoai diéu kién
vuon wom cho thay ty 1 song dat khoan tir 78% dén 88%.

2. Kién nghi

Can tién hanh thém nhiéu nghién cttu trong phong thi nghiém nham ting ty 1é nhan
nhanh ciing nhu gitip ciy dé thuan héa thich nghi nhanh véi diéu kién vuon wom nhu
cac thi nghiém vé Quang ty dudng. ..

Can nghién ciru thém loai gia thé phi hop cho su thich nghi véi diéu kién bén ngoai

cua cay Thanh Mai nham nang cao ty & séng sot caa cdy Thanh Mai trong vudn uwom.

Tién hanh trién khai viéc trong cay Thanh Mai ra ngoai ring tu nhién véi cac do tan
che khac nhau nhim tim dwoc mat d6 téi wu ctia cdy Thanh Mai trong xen trong rirng
Thoéng 3 1a.
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PHU LUC

Phu luc 1: Méi trwong MS (Murashige-skoog, 1962).

Khoang da lwgng (Macronutrients (mg/l)):
Ammonium nitrate (NH;NO5)

Calcium chloride (CaCl,*2H,0)
Magnesium sulfate (MgSO4*7H,0)

Kali nitrate (KNO,)

Potassium phospate (KH,PO,)

Khoang vi lwgng (Micronutrients (mg/l)):
Boric Acid (H;BO5)

Na,EDTA*2H,0

Kl

COC|2.6H20

Cupric Sulfate (CuSO,*5H,0)

Ferrous sulfate (FeSO,*7H,0)

Manganese sulfate(MnSO4*4H,0)

Zinc Sulfate (ZnSO,*7H,0)8.6mg/I
Sodium molybdate (Na,M00O,*2H,0)
Vitamin:

myo-Inositol

Nicotinic Acid

Pyridoxine*HCI

Thiamine *HCI

Glycine

Agar

Sucrose

Phu luc 2: Méi treong WPM(LIoyd and McCown)
Khoang da lwgng (Macronutrients (mg/l)):
Ammonium nitrate (NH;NO3)

Calcium chloride (CaCl,*2H,0)
Magnesium sulfate (MgSO4*7H,0)
Potassium sulfate (K,SO,)

Potassium phospate (KH,PO,)

Calcium nitrate (Ca(NO3),*4H,0

Khoang vi lwgng (Micronutrients (mg/l)):
Boric Acid (H;BO3)

Na,EDTA*2H,0

Cupric Sulfate (CuSO,4*5H,0)

Ferrous sulfate (FeSO,*7H,0)

Manganese sulfate(MnSO,*4H,0)

Zinc Sulfate (ZnSO4*7H,0)

Sodium molybdate (Na,M0O,*2H,0
Vitamin:

myo-Inositol

Nicotinic Acid

Pyridoxine*HCI

Thiamine *HCI

Glycine
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1650mg/I
440mg/I
370mg/l
1990mg/I
70mg/I

6.2mg/I
37.2mg/l
0.83 mg/I
0.025mg/I
0.25mg/I
27.8mg/I
22.3mg/I

0.25mg/I

100mg/I
0.01mg/I
0.01mg/I
0.01mg/I
2.0mg/I
7.0g/1
30g/1

Nong do
400mg/I
96mg/I
370mg/I
990mg/I
170mg/I
556mg/I

6.2mg/l
37.2mg/l
0.25mg/I
27.8mg/l
22.3mg/l

8.6mg/I
0.25mg/I

00mg/I
0.5mg/I
0.5mg/I
1.0mg/I
2.0mg/I



Agar 7.0g/l
Sucrose 30g/1
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LOI CAM ON
DPé hodn thanh dé tai nghién ciru khoa hoc nay:

Ching t61 xin chan thanh cam on Co Tran Thi Minh Loan da hudng dan tan tinh, luén
theo ddi va gitip d& ching t6i trong sudt qué trinh thue hién dé tai nghién ciu nay.

Xin chan thanh cam on Ban giam hi¢u Truong dai hoc Pa Lat va cadc phong ban da
tao diéu kién cho chung t6i dugc phat huy sy sng tao va ¥ tudng cta ban than trong dé tai
nghién ctru khoa hoc nay.

Xin Gui 161 tri 4n dén thdy c6 Khoa Néong 1am da truyén dat kién thtc, day d6, dong
vién, dong gop ¥ kién va tao diéu kién cho chiing t6i trong sudt qua trinh thuc hién dé tai
nghién ctru khoa hoc va hoan thanh dé tai thuan loi.

Cubi cung 12 cam on nhiing nd luc va cd gang ciia cac thanh vién trong nhom trong
sudt qua trinh thyc hién va hoan thanh dé tai nghién cuu.

Chung t61 xin chan thanh cam on!
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Nghién ciru khoa hoc voi dé tai “Sw dung dich chiét thwce vit dé phong triv ¢é dai
trong diéu kién phong thi nghi¢m tai Lam Pong” 13 cong trinh nghién ctru ciia chung toi
dudi su huéng dan cia TS. Tran Thi Minh Loan.
Céc két qua nghién ctru hoan toan trung thuc, khong sao chép hodc gian tra va chua
dugc cong bd dudi bat ky hinh thirc nao. Néu ¢ chiing toi xin chiu trach nhiém hoan toan
trude phap luat va cac quy dinh hién hanh.

ba Lat, ngay 25 thang 6 nam 2020
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PAT VAN PE

Nhiéu nim nay, cé dai luon 1a mdi quan tdm cuia cac nha trong trot, cé dai gy nhiing
thiét hai nang né, anh huodng dén nang suét va chat luong cay tréng. Co dai canh tranh truc
tiép v6i cay trong vé nudc, anh sang, khong gian va chat dinh dudng. Ngoai ra, chling con
gdy ra thiét hai gian tiép vé chét do giam sb luong hat gidng, 6 nhidm hat gidng, lam khoé
khan trong qua trinh lam dét va thu hoach (Anderson, 1983; Aston va Monaco, 1991). Co
dai c6 thé 1am giam t&i 60 % ning suét cdy trong (Zumdahl, 2010), tong san pham néng
nghiép bi mat hang nim gay ra tir nhiéu ngudn trong d6 co dai chiém ti 45%, sau bo chiém
khoang 30%, con lai bénh hai chiém khoang 20% va nhirng tac nhan khac lam lam gidm
nang suat cay trong 1a 5% (Rao, 2000). Noi chung, ctr ting 1kg co dai tuong ing véi viee
giam 1kg cay trong (Rao, 2000). Udc tinh c6 dai gay thiét hai nhiéu nhat trong nong nghiép
toan cau voi thiét hai khoang 40 ty d6 la mdi nim (Monaco va ctg., 2002).

Thudc diét c6 con co thé gay doc cho vi sinh vat trong dat (Grossbart & Davies, 1976)
gay suy giam chat dinh dudng, do phi nhiéu nhiéu ctia dat va hé thong vi sinh vat dbi khang.
Diéu nay co tac dong truc tiép dén nong nghiép, boi ciy trong sinh trudng va phat trién
phu thudc vao chit lugng dAt. Toan thé gioi, thude diét c6 duge tiéu thu chiém 47,5% trong
téng s6 2 triéu tan thudc trir sdu mdi nam. Tuy nhién, viéc st dung thude diét co s& 1am 6
nhiém moi trudng va anh hudng xau dén sirc khoe cua nguoi st dung (Sopefia va ctg.,
2009). Theo nghién ctru vé chi phi va anh huong gian tiép vé thudc héa hoc & My da cho
thdy: 45.000 truong hop ngd doc va giy tir vong, thiét hai 12 triéu USD vé chin nudi, 135
tri¢u USD do ong bi ngd doc lam qua trinh thy phén giam, thiét hai 70 tri¢u USD vé mua
mang, 11 triéu USD thiét hai vé ca va dong vat hoang di va 140 triéu USD do cac hoat
dong y té cong cong cua thude trir siu duge sir dung trong ndéng nghiép (Pimentel va ctg.
1980).

Luogng thudc bao vé thuc vat héa hoc & Viét Nam st dung kha 16n, dac biét 1a thude
c6 da anh hudng rat 16n dén hé sinh thai dat, din dén 6 nhiém méi trudng, anh huong dén
sttc khoe cua con ngudi va dong vat. Trong danh muc thuéc BVTV ¢ Viét Nam hién nay
c6 khoang 217 hoat chit v6i 664 tén thuong pham ding ky phong trir ¢6 dai trén cac loai
cdy trong va dat trong trot. Theo thong ké tir Bo Nong nghiép va Phat trién noéng thon
(NN&PTNT), tir nim 2013 dén nay, Viét Nam nhép khau trung binh mdi nam tir 500 — 700
triéu USD cho chi phi nhap khau thubc bao vé thuc vat. Thude diét cé chiém 48% (19.000
tan), thudc trir sdu va trir bénh chiém khoang 32% (16.400 tan). Theo s6 liéu cua Vién Tai
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nguyén mdi truong qudc té, luong thude bao vé thuc vat dung trong 1 ha cy trong/ nam:
tai Viét Nam la 2kg/ha thi ¢ Thai Lan 1a 1,8kg/ha; tai Bangladesh 1a 1,1kg/ha; tai Senegal
1a 0,2kg/ha...

Hién nay, tinh LAm Pong ciing nhu cac tinh khac, dé xir 1y ¢o dai da phan cac noéng
dan s& str dung phuong phap hoa hoc véi cac hoat chat: Glyphosate, gramoxone, Cyclone,
Surefire, ...dé phong trir co dai. Nhitng hoat chét nay c6 hiéu qua nhanh, tién loi, phd bién,
dé dang mua ¢ céc cira hang thude bao vé thuc vat. Tuy nhién, néu ding bién phap hoa hoc
mot cach qua may moc, tuy tién, thiéu hiéu biét va thiéu co s¢ khoa hoc s& dwa lai nhiing
hau qua tai hai ngay trudc mat cling nhu 1au dai.

Vi vy dé giam thiéu nhitng van dé tiéu cuc ctia viéc sir dung bién phap héa hoc thi
ta co thé thay thé bang bién phap sinh hoc. Hién nay viéc tim ra céc bién phap thay thé
thudc bao vé thuc vat hoa hoc 1a rat can thiét. St dung dich chiét cua cac loai thuc vat ¢
san trong tu nhién dé phong trir tuyén tring vira tiét kiém duoc chi phi sir dung dong thoi
khong lang phi tai nguyén thién nhién va it anh hudng dén méi truong va con ngudi. Chinh
vi 1y do d6 ma dé tai "Sir dung dich chiét thuc vat dé phong trir ¢6 dai trong diéu kién phong
thi nghiém tai Lam Déng" dd duoc thuc hién nham muc tiéu tim ra dich chiét loai thuc vat
c6 trong ty nhién c6 tiém ning phong trir co dai hai cay trong dé giam thiéu 6 nhiém moi

truong.



CHUONG 1. TONG QUAN TAI LIEU
1.1 Téac hai ciia ¢é dai d6i véi ciy trong
Cé dai la loai thuc vat khong moc theo muc dich cua con nguoi, co dai lam gidm nang

suat va chat luong san pham cua ciy trong vi ré ctia ching chu yéu 13 phan bd trén ting dat
mat nén dé dang hut chat dinh dudng va canh tranh anh sang, nude cia ciy trong khién cay
trong khong du chat dinh dudng, khong gian dé quang hop tt nhit lam cho cay sinh trudng,
phat trién kém cho ra ning sudt va chat luong san pham thép.

Ngoai ra co dai con la noi tra an cho céc loai su bénh hai, céac loai co dai cung ho
c¢6 nhimng dic diém gidng vai cay trong 1a ngudn ky chi phu thich hop nhat cho siu bénh
phat trién, ddi voi dong rudng ma c6 nhiéu co6 dai s& 1am d6 4m va nhiét do thay d6i day 1a

moi trudng thuan 1oi cho sau bénh hai c6 thé phat trién (Ky Van Ngot, 2016).

(A) laa co thuong rat d& rung khi gip cac tic nhan co hoc bat ky

(B) Mot sb gibng lua co thudng gip trén dong rudng

(C) Mot sb gibng lna co co dudi

Hinh 1.1 Co trén dong rudng (Nguon: Lé Duy Ninh, 2018)



Hinh 1.2 phun thudc diét c6 hoa hoc (Nguon: Thly Ha, 2015)

1.2 Pic diém ngudn gbc cac loai cay lay dich chiét
1.2.1 Cay bach dan
1.2.11 Nguﬁn g(“')c

Bach dan 1a chi thuc vat c6 hoa Eucalyptus trong ho Dao kim nuong (Myrtaceae). Co
hon 700 loai bach dan, hau hét c6 ban dia tai Australia, mot sé nho duge tim théy O New
Guinea va Indonesia, mot sd it duoc tim thy & ving bic Philippines va Pai Loan. Céc loai
bach dan da duoc tréng ¢ cac vung nhiét doi va can nhiét doi gém chau My, chau Au, chau
Phi, ving Pia Trung Hai, Trung Pong, Trung Qudc, ban dio An Do... va ca Viét Nam.
Eucalyptus amygdalina (Labille) 1a cdy cao nhat dugc biét dén, cdy cao nhat dat t6i chidu
cao 480 feet, vuot qua chiéu cao tham chi ca Cay 16n California (Sequoia gigantea). Nhiéu
loai mang lai g5 co gia tri, cac loai dau khéc, kino, ...
1.2.1.2 Pic diém hinh thai

Cay Bach Dan 1 cdy than gd trung binh — 16m, ¢ chiéu cao dat tir 5 — 30m trong vong
5 dén 10 nam. Phan than c6 16p vo mau nau xam, thudng bong tréc thanh timg manh. Lai
gd c6 mau vang sam va thuong bi 16 ra do 16p vo bong troc.

L4 bach dan c6 dang thon dai va cong hinh ludi liém. Nhin rat giong 14 cia cay cir
tram. Mau 14 thudng xanh hoi dém tring hodc xanh dam. Theo khoa hoc thi trong cac phién
14 cdy bach dan c6 chira tinh dau thanh phan Eucalyptol — ddy 1a mét loai dau gi6 duoc
dung rat pho bién. Hoa c6 cudng ngin, trai nho, bén trong cé rat nhiéu hat nhé mau nau
(Huy Hoang, 2019).

Trong dich chiét cia cdy c¢6 chira tanin, nhya va tinh dau (3 dén 6% tinh trén 1a kho
kiét). Thanh phan chu yéu trong dich chiét 14 bach dan Xineola, Tanin, Saponozit trong d6
thanh phan gay doc dé rc ché co dai 12 Tanin va Saponozit chii yéu ¢ trong 14 cdy bach dan

(Nguyén Hong Son, 2000)


https://vi.wikipedia.org/wiki/Th%E1%BB%B1c_v%E1%BA%ADt_c%C3%B3_hoa

1.2.1.3 Pic diém sinh thai

Cay bach dan 12 loai cay d& trong, phat trién nhanh trong thoi gian ngin. C6 thé khai
thac sau 5 — 10 ndm canh tac. Bach dan c6 thé song tot trén nhiing noi dat nghéo dinh
dudng, cin cdi. Loai ndy thudng duoc trong tap trung thanh rimg hodc moc hoang dai trong
nhimg khu dan cu. Trong nhiéu khip cac ving dong bang cho dén ving binh nguyén va
cao nguyén. Loai cdy ndy co tinh chat 1am x4u chat dat nén chi tréng tai nhitng noi c6 chat
dat kém, dat bo hoang, rimg, ...

1.2.2 Cay thong
1.2.2.1 Nguén gbc

Ho thong (danh phap khoa hoc: Pinaceae), 1a mot ho thuc vét trong bo thong
(Pinales), bao gom nhiéu loai thuc vat c6 qua nén voi gia tri thuong mai quan trong nhu
tuyét tung, 1anh sam, thiét sam, théng rung 14, thong va van sam. Ho nay bao gdm nhiing
ciy than gd, than c6 nhya thom, tan thuong hinh thap. N6 13 ho 16n nhat trong bd nay néu
tinh theo sy da dang vé loai, véi khoang 220-250 loai (phu thudc vao quan diém phan loai
hoc) trong 11 chi, va 12 16n thtr hai sau ho Hoang dan (Cupressaceae) vé khu vuc phan b
dia ly. Thong Pa Lat hay con goi 1a thong nam 14, c6 tén khoa hoc 1a Pinus dalatensis.
1.2.2.2 Pic diém hinh thai

Thong 14 cay than gd to, ¢6 tan hinh nén thua, thudng xanh, cao dén hon 30m va
duong kinh than 0,6 - 0,8m. O cay non, vo than nit doc, nhung & ciy gia vo bong ting
mang. Cac canh ngan moc thanh cum trén dau canh. Mdi canh ngan mang 5 14 & dinh, hinh
kim, dai 6 — 11cm, rong 0,6 - 0,7mm, mat cit mang hinh tam giac déu, canh c6 rang cua
nho, hai mit bén, mdi mat mang 2 - 5 hang 16 khi. Nén don tinh, cting gdc; nén cai thanh
thuc hinh try, dai 5,5 — 10 cm, dudong kinh 2,5 — 4 cm; g6m 25 - 50 vay dai 2,5cm, rong 1,5
- 2,5¢cm, mai vay ¢ tan cung. Khi chin vdy mau xdm den. Hat hinh tring, mau nau, dai 0,8
— 1 cm, duong kinh 0,4 - 0,5 cm, mang canh dai 1,5 cm ¢ phia trén dinh.
1.2.2.3 Pic diém sinh thai

Hat thong chin vao thang 2-3. Chua thay tai sinh bang hat & niii Ngoc Linh, ciing nhu
0 cac noi khac, sinh truédng cham. Moc trong rung rdm nhiét d&i thuong xanh mua mua
am, trén nti trung binh, & do cao 1500-2000 m. Trén dat vang alit hay dat xam den, tan

mong phong hoa tir d4 granite hay da cat.



1.2.3. Cay dua leo
1.2.3.1 Nguén gbc

Dua leo c6 tén khoa hoc 1a Cucumis sativus, 1a mot cdy trong phd bién trong ho bau
bi Cucurbitaceae, 14 loai rau dn qua thuong mai quan trong, né duogc trong lau doi trén thé
gidi va tré thanh thyc pham ctia nhidu nude, duge sir dung trong bita an ciia cac gia dinh
nhu mdt loai rau an mat va gion. Dua chudt co nguén géc tir Nam A, hién tai da phat trién
trén hau hét cac chau luc: Trung Quéc, Nga, Nhat Ban, My, Ha Lan, Tho Nhi Ky, Ba Lan,
Ai Cap va Tay Ban Nha... C6 nhiéu gidng dua chudt khac nhau dugc giao dich trén toan
cau.

Dua leo 12 cdy rau an qua dugc trong pho bién tai Viét Nam, trong d6 c6 giéng dua
leo Phung Tuong (Lang va ctg, 2007). Sau khi thu hoach cic bo phan nhu ré, than, 14 s&
dugc thu gom va dé tu phan hay trén dat. Viéc thu gom va tiéu hay nay s& co tac dong it
nhiéu dén moi truong xung quanh trong d6 c6 su phat trién ctia mot sd loai co dai xung
quanh ddy.

Trudc day, da cé bao cao l1a dich trich cua than, 1a giong dua leo Phung Tudng nay
d3 wre ché sy nay mam va phat trién cta co 1ong vuc nude va co chira nhirg chét hoa tan
trong methanol cé anh huéng @c ché dén mot s6 loai ¢o dai (Thi va ctg., 2008). Piéu nay
d3 chimg t6 rang cay dua leo c6 thé chira nhirng allelochemicals.

1.2.3.2 Pic diém hinh thai

Bo6 ré dua leo phat trién rat yéu, ré chi phan bd & tang dat mat 30-40 cm. Bo ré chinh
tuong ddi phat trién, phan bd chii yéu ¢ ting canh tac & do sau tir 0 dén 30 cm, rong 50 -
60 cm.

Cay dua leo 1a cay than thao hang nién, than dai, c6 nhiéu tua cudn dé bam khi bo.
Chiéu dai than tiy diéu kién canh tac va gidng, cac giéng canh tic ngoai dong thuong chi
dai ttr 0.5-2,5 m. Thén trén 14 mam va l6ng than trong diéu kién 4m do cao c6 thé thanh lap
nhiéu r& bat dinh. Than tron hay c6 goc canh, c6 16ng it nhiéu tuy gidng. Than chanh thudng
phan nhanh; ciing c6 nhiéu dang dwa leo hoan toan khong thanh 1ap nhanh ngang. Su phan
nhanh ctia dua con chiu &nh hudng ctia nhiét do ban dém.

La dua leo gdm c6 1a mam va 14 that: L4 mam nhi ra dau tién c6 hinh trimg tron dai
lam nhiém vu quang hop tao vat chét nuéi cay va la méi. L4 that 1a nhiing 14 don to moc
cach trén than, dang 14 hoi tam giac (hinh chan vit 5 canh) 2 mat phién 14 déu co long, voi

cudng 14 dai 5-15¢m; ria nguyén hay co rang cua.



Hoa: Pon tinh déng hay biét chu. Hoa cai moc ¢ nach 14 thanh d6i hay riéng biét; hoa
duc moc thanh cum tir 5-7 hoa. Hoa ¢6 mau vang, thu phén nho con trung, bau nodn cua
hoa cai phat trién rat nhanh ngay trude khi hoa no.

Trai: lac con non c6 gai xu xi, khi trai 16n gai tir tir mat di. Trai tir khi hinh thanh dén
khi thu hoach c6 mau xanh dam, xanh nhat, c6 hay khong c6 hoa van (soc, vét, chém), khi
chin trai chuyén sang mau vang sam, nau hay tring xanh.
1.2.3.3 Pic diém sinh thai

Dua leo thuoc nhom wa nhiét, nhiét d6 ngay thich hop cho dua tang trudng la 30°C.
va nhiét d6 ban dém 18-21°C. Dua c6 phan tng v6i d6 dai ngay khac nhau tily theo gidng,
thong thudng ngay ngan kich thich cay ra 14 va trai. Yéu cau vé do am dat ctia dua leo rat
16n. Dua chiu han rat yéu, thiéu nudc cay sinh truéng kém va tich lity chéat cucurbitacin
1am trai trd nén dang.

1.3. Cac bién phap phong trir cé dai

1.3.1 Bién phap vat ly
Bién phap vat 1y 1a mdt trong céc bién phdp phong trir co dai da dugce ap dung tir xua

dén nay, bién phap nay van con hiéu qua trong viéc diét trir co dai. Trudc khi c¢6 cac cong
cu thé so dé diét trir co dai con nguoi dung tay dé nho co, nhung viéc nhd co béng tay thi
t6n nhiéu thoi gian va cong stc.

Lam co bang tay 1a phuong phéap vat 1y sir dung tay hodc nhimng dung cu nhu cudc,
liém. Phi hop véi cac loai co 1 dén 2 ndm, ddi v6i c6 luu nién chi 1am dat ré va hinh thanh
nhiéu chdi khéac trong dat. Lam lam c6 bang tay hitu ich d6i véi truong hop co lua thua,
tuy nhién ton rat nhiéu thoi gian va cong sic.

Khi str dung cude thi hiéu qua d6i voi ¢ luu nién, thudng duoc ap dung chung voi
bién phap nho ¢ bang tay. Tuy nhién c6 van cé thé phat trién trd lai va phuong phap nay
van ton nhiéu thoi gian va cong stc.

Phuong phap cheeling 1a phuong phap 1am cé bang cay sir dung thém mét dung cu
nhu thudng, 1iém dé cit co trén mat dat 1am cho phan con lai khong phat trién duoc khong
hiéu qua dbi voi c6 nim sat mat dat (Nguyén Hiru Truc, 2011).

1.3.2 Bién phap co hgc

Lam dat 1a loai bé c6 tir dat lam cho chiing chét. Lam dat co thé lam cho cay trong
yéu di do ton thuong dén vung ré, giam tinh canh tranh va hoi phuc tir ciy trong. Lam dat
cling c6 nghia 1 chén vui dat. Ngoai viéc kiém soat co dai, 1am dit con anh huong dén dat

va cdy trong anh hudng dén nhimng thanh phan con lai cta cay trong bén dudi dat. Lam dat
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thudng sir dung cac cong cu thoi nguyén thity, nay dugc cai bién nhu ngay nay. Ngay nay,
1am dét str dung may moéc (may cdy, may x6i...) hodc dong vat. Trude khi trong cdy, nguoi
néng dan thudng c6 cong doan chuan bi dat (viéc chuan bi bao gdm cay, bira, lam bang
phang) viéc nay nhim lam mam co dai trong dat duoc x6i 1én, phoi dudi anh ning mit troi
va chét dan.

Dbi v6i ¢6 luu nién thi phuong phéap 1am dat co tac dung lam ton thuong phan ngon
va phan nam trong dét cta c6. Phuong phap 1am dat nay da thanh cong véi nhiéu loai ¢o
mot ndm, c¢6 hai ndm va cé 1au ndm c6 ré cai va cdy con khong phat trién. Khi cay da truong
thanh, hé thong ré lan rong, tich lity dinh dudng trong ré& 1am cho phuong phap lam dat kho
khan hon va it hiéu qué va su két hop cang chit ché cta co trong dt s& anh huong dén hiéu
qua ctia phwong phéap lam dat (Nguyén Hiru Tric, 2011).

Co dai tao ra vo sb hat, roi trén mat dat va & dé cho dén khi nay mam. Mot sb ¢o
dai tao ra cac bo phan thuc vat dudi long dat nhu cu, than ré va ré sung, nghi ngoi dé ton
tai va lan rong. Cac phuong phap co hoc ctia kiém soat co dai nham muc dich lam giam
su phat tan cia co dai dé giam sd luong va kha nang canh tranh cua chung. Céac phuong
phap co hoc khac nhau nhu lam dat mua vy, lam dat trude ciy ghép va lam dét sau han ché
dugc stt dung cho muc dich nay. Nhiing viéc nay khong chi ti€u diét co dai va hat c¢é dai
ma con tiét kiém chat dinh dudng ctia dat bang cach giam thiéu sy phat trién cua chung
trong dat va do d6 1am giam co hoi phat trién cua co dai trong vu mua.

Theo Nguyén Hitu Tric (2011), sau gieo trong néu quan thé ciy trong phat trién manh
m& s& khong c6 khong gian danh cho co phat trién. Cac budc can dé xac 1ap mot quan thé
ciy trong 1a:

- Chon cay trong va giong phu hop.

- Chon gidng c6 ty 1& nay mam cao.

- Xtr ly dat va hat gidng trude khi gieo.

- S6 luong hat gidng gieo tdi hao.

- Lya chon thoi gian trong va co phuong phap phi hop, tién hanh dam cay chét som.

Mot bién phap canh tac khac do6 1a gidm khodng cach hang va khoang céach gitra cac
cdy trong hang, tang luong hat giéng str dung dé ting mat do cay trong, lam ting tinh canh
tranh ctia ciy trong voi co dai bai d6 che phii hodc ngan can sy phét trién cta co dai. Mat
d6 cdy trong cao hon mat do thong thudng sé& han ché tac dong anh sang truc tiép 1én co

dai nén c6 kha nang ngan co6 dai ndy mam. Tuy nhién méat dd cay trong con phu thude vao



nhiéu yéu t6 nhu sy phat trién, huéng 14, thoi gian va nhitng dac diém khac cta cay (Nguyén
Hiru Truc, 2011).

Céc bién phap canh tac khac nhu luan canh, da canh, xen canh cling dugc st dung
nhiéu trong néng nghiép. Luan canh cdy trong 1am giam duoc tac hai nghiém trong cua cd
dai so véi doc canh. Ddi véi ting loai cy trong khac nhau sé& c6 ting loai co dai dic thu
riéng ma nhitng loai nay it anh huéng dén nhitng loai cay trong khac. Néu canh tac doc
canh c6 thé lam gia tang mat do cua cac loai co6 dai nay. Do do, lam cho bénh hai va con
tring gy hai ting, kha ning chéng chiu cua cdy tréng giam va tao diéu kién cho co6 dai
phat trién. Tac dung cta viéc luan canh cay trong trong cong tac quan 1y co dai dua trén co
so thay ddi cay trong thich hop qua ting vy, nén 1am thay ddi kiéu ngudn canh tranh, su
cam nhiém, x40 tron va thay ddi co hoc dét tao moi truong khong thuan loi ngan ngura su
gia tang cua cac loai co didc biét (Nguyén Hiru Trac, 2011).

Pa canh 14 mot bién phap canh tac ph bién trong nong nghiép, chii yéu 1a & cac nuéc
dang phat trién. Hé thong da canh giup cdy trong it nhiém co6 dai hon so v6i doc canh. Pa
canh khoai mi v&1 ngd c6 hi¢u qua trong quan ly co dai. Hi¢u qua ctia phuong phap trong
viéc quan 1y co dai phu thude 16n vao viéc Iya chon cay tréng.

Xen canh gifip cdy trong canh tranh c6 dai tot hon, ngoai ra xen canh con 1am giau
chét hiru co trong dat, gidm x61 mon va cai thién strc tham ctia nudc. Mot sb bién phap xen
canh thuong dung 1 xen canh ciy ho dau véi cdy ngd, laa mién, mia, ké, cAy da nién nhu
ché, ca phé va mot sb cay lay gd.

Bién phap 1am dét t6i thiéu ciing 13 mot phuong phap dang dugc khuyén khich sir
dung hién nay trong néng nghiép. Cay dat sdu s& lam khé khin cho qua trinh 1am c6 va anh
hudng dén bién phap quan 1y c6 dai. Do d6, chi nén lam dat tbi thiéu cay dat vira du sau
dam bao yéu cau tdi thiéu cua cdy trong phat trién (Nguyén Hiru Tréc, 2011).

Co thé ngan chan sy phat trién cta cé dai béng cach ngan chan co dai tiép xuc truc
tiép v4i 4nh nang mat troi. Sau khi cay, bira x6i dat s& phi mang pha néng nghiép dong
thoi phoi dat may ngay dé vira ngin chin co dai quang hop va phat trién vira tiéu diét mam
co dai trong dit.

Céc phuong phap khac nhu lya chon gidng cdy trong phu hgp, mat do va khoang cach
trong, 1am dat, cac phuong phap lam co co hoc két hop v&i nhd co bang tay 1a nhiing
phuong phap phd bién va c6 hiéu qua trudce khi thude diét co héa hoc ra doi vao cudi nhimng

nam 1940. Mot s6 cac nghién ctru da tap trung vao viéc toi uu hoa viéc str dung cac phuong



phap nhiét va co hoc chdng lai c6 dai trong hang. Thuc hién cac phuong phap méi nhu 1am
¢ bang robot 4p dung cho nhitng cy trong theo bing giup ciy phat trién tot (Melander,
2006).

Phuong phap nhiét, dt chay, khé lira 13 phuong phap khé thuén loi va ré tién vao
mua khoé va it ton kém, c6 thé dung dé: tiéu diét mam co dai tich lity trong dat, d6t chay
than co truong thanh kho trén mat dét, nhiét do cao sé diét nhirng than ¢d ¢ cac vi tri ma
cac phuong phap 1am co, 1am dat khac khong sir dung duoc. Cay chét khi bi khé lira s& 1am
cho 14 va mam cay bi huy hoai khong con kha ning phat sinh va phat trién. Bién phap khe
Iira diét tot nhat 13 Iic ¢6 con non va ciy trong di phat trién on dinh. Co thé sir dung bién
phap khé Itra dé tiéu diét cac chiim c6 da nién, khe lira nhiéu 1an c6 thé tiéu diét co da nién
c6 chum ré sau (Nguyén Hitu Trac, 2011).

1.3.3 Bién phap héa hoc

Thudc diét c6 1a nhitng thudc c6 ngudn gdc hoa hoc dung dé phong trir cc loai thuc
vat 1am can tr& dén sinh truong, phat trién cia cdy trong. Ngay nay, san luong nong nghiép
cao la nho sy phu thudc vao thudc diét co vi chuing dugc xem la thanh phﬁn khong thé thiéu
trong nong nghi€p ndi chung va quan ly co dai noi riéng.

Thudc diét co hoat dong bang cach trc ché sy phan chia té bao, quang hop, ho hap,
axit amin hodc bang cach gy bién dang hormone ting trudng thyuc vét ty nhién (Ross va
Childs 1996). Phuong phap tmg dung bao gdm phun 1én tan 14, ap dung cho dét va ap dung
tryc tiép vao hé théng thity canh. Co thé dugc phan loai cac thude trir cé dua trén nhiéu
yéu td khac nhau nhu: theo cach tac dong, theo cach xam nhap, theo tinh chon loc ctua
thudc.

Theo tinh chon loc cua thude, thude diét cé co thé phan chia thanh cac thudce trir co
chon loc va khong chon loc. Thudc trir ¢d chon loc ¢6 thé dung dé kiém soat mot sb loai
c6 ma khong gy hai cho cdy trong hay céac loai thuc vat khac. Nguoc lai, thude trir co
khong chon loc c6 kha ning kiém soat bat cr loai thuc vt nio bao gdm ca cay trong.
(Nguyén Hitu Trac, 2011).

Theo cach xam nhap, thude diét co tiép xuc chi gay hai toi nhirng bo phén cua c6 tiép
xuc voi thude va thuong chi diét nhitng phan trén mit dat ciia co dai. Nhitng thude c6 dang
nay chi c6 tac déng cuc bd. Thude chi co tac dung véi co hang nim, khong ¢ than ngdm
trong dat. Cac loai thuéc co monosodium methanearsonate, disodium methanearsonate va

dalapon 14 nhiing loai thudc dau tién diét co 14 duoc st dung dé kiém soat co dai trong ciy
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c6 mui, dic biét 13 cay co johnsongrass va vase grass (Lange va ctg., 1975) ... Thudc trir
¢6 ndi hép con duogc goi la thudc trir c6 co tac dong 1én toan bd cac bo phan cua cay. Thube
dich chuyén khip trong ciy va giy doc cho co dai sau khi xdm nhép qua 14 hodc qua ré.
Nhitng thudc nay c6 hiéu luc diét c6 1au ndm, co than ngdm (co tranh, c¢6 giu). C6 thé dung
bon, tudi vao dat hodc phun 1én 14 vi dy, amitrole, picloram va 2,4-D. Theo con dudng tac
dong, mot sb thude vira c6 tac dong ca qua 14 va qua ré, mot sé thude khac chi tac dong
qua 14 hodc qua ré va mot s thude chi tac dong qua cic phan xanh cua ciy.

Theo thoi diém s dung, thudc diét ¢6 duge chia thanh cac nhém

- Tién nay mam: 1a nhitng thudc tac dong diét co khi hat chua moc thanh cdy, mam
O vira méi nha ra khoi hat, chua nhé 18n khoi mat dat.

- Hau nay mam: tac dong diét co sau khi co da moc, khi cay co con nho hodc da 1on.
Ngoai ra con mot s6 loai thudc trir ¢6 c6 thé diét hat co tir khi sép moc, dang moc cho dén
khi da moc goi 14 thudc hau nay mam som, day 1a loai thuc nay thuong 1a hon hop cia
thude tién va hau nay mam, thuong dung khi phén 16n ¢6 dd moc duoc 1 dén 2 14, con mot
s6 sﬁp moc hodc dang moc.

Con theo pham vi tac dong ctia co dai thi thuéc dugc chia thanh cac nhom

- Thude chon loc: diét dugc médt sd hodc nhiéu loai cd ma khong gay hai cho cay
trong. Co thé sir dung trén cdy trong da moc. Tinh chon loc do cac dic diém khac nhau vé
hinh thai, cdu tao va sinh 1y gitra cdy trong va cay co. Kha nang chon loc ctia thude trir co
cling chi c6 tinh twong ddi.

- Thudc khong chon loc: dié¢t duogc hau hét céc loai thuc vat dang thoi ky sinh truéng
dinh dudng, ké ca cay trong. Nhitng thudc nay nong dan hay goi 1a thudc khai hoang, ding
dé diét co trong vuon cdy an trai, b rudng, bii ¢ hoang can khai pha.

Thudc diét co téng hop, hitu co, chon loc xudt hién 1an dau tién & Phap vao nam 1932
v6i bang sang ché cua dinitro-0-cresol (DNOC) dé kiém soat chon loc ¢o dai hang nim
trong ngt cde.

Mot s6 hoat chat co kha nang diét cé nhu la: Glyphosate dugc str dung dé tiéu diét tat
ca cac tham thuc vat. No thuong dugc st dung dé tiéu diét cac loai co dai cung mot luc,
bao gém tat ca cac loai co; Glufosinate thuong dugc str dung dé diét co trén bai co dé tiép
tuc lai tir ddud cho vuon vi tan du hoa hoc khong ton tai lau trong dat. Co méi sau dé c6

thé duogc trong trong vong mot hodc hai tudn sau khi xtr 1y. Glufosinate dwgc dung truc tiép
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VA0 ¢o va c6 thé hoat dong trong vong hai ngdy; Axit Pelargonic Axit Pelargonic dt chdy
va giét chét co ngay sau khi tiép xic; ...

Mot s6 loai thude diét co da duoc bao cdo 1a an toan ddi véi cac loai giun gladiolus
nhu Alachlor; AlachlorCIPC, Trifuralin,2, 3, 4, 5-Tetachloro-1,4-Benzenedicard oxylic
Acid, Dimethyl Ester (DCPA), Oryzalin, Pronamide va Diuron (Bing, 1977, 1978; Jenkins
va ctg., 1968; Raulston va Waters, 1971; Waters, 1967; Waters va Raulston, 1972; Gilreath,
1984).

1.3.4 Bién phap sinh hoc
Thudc diét ¢o sinh hoc thuong la dung cac sinh vat nhu con trung, cac loai ca va dong

vat an co, vi sinh vat, cay tréng c6 kha nang canh tranh cao han ché su xam nhap va canh
tranh cua co dai.

Hién tuong doi khang thyuc vat hay cé dai (allelopathy) 1a mot co ché ma co dai ¢
thé bi cac cay trong 1an can trc ché phat trién (Bell and Koeppe, 1972). Viéc phan lap nhiing
chét trc ché co dai (allelochemical) tr dich trich mé ctia nhiing vét li€u cay tuoi hoac kho
da duoc nghién ciru (Rice, 1984; Narwhal, 1999). Trong tu nhién mot s6 lugng 16n cay cd
anh huong trc ché trén su phét trién cua nhiing cdy trong l1an can hodc vu mua tiép theo
bang cach phong thich nhiing allelochemicals vao trong dat thong qua hién tuong ri tir
nhirng mo cay séng hodc b1 sy phan huy x4c ba thuc vat (Stonard and Miller, 1995; Duke
va ctg., 2000).

Thuat ngir Allelopathy c6 ngudn goc tir tiéng Hy Lap, tir allelon c6 nghia 1a “cia
nhau” va pathos c6 nghia 12 dau khd. Thuat ngir Allelopathy dugc nha sinh 1y hoc thuc vat
Hans Molisch, dai hoc Vienna, Ao vao nim 1937 dinh nghia lan dau tién. Dinh nghia nay
duoc trinh bay nhu sau: “Tinh d6i khang ciia cay trong (Allelopathy) nhur 14 sy twong quan
hoéa sinh gitra cac thuc vat voi nhau (ké ca vi sinh vat)”. Sau do, Rice (1984) di dinh nghia
lai 1a: “Tinh dbi khang 1a mdt tac dong truc tiép hay gian tiép va ¢6 loi hodc bat 1gi boi 1
ciy trong 1én cay trong khéc, thong qua viée san sinh cac hop chit héa hoc vao méi trudng
song”.

Allelopathy c6 thé ndm trong thuc vét & bat ki co quan nao. Cac hoa chét c6 tiém
nang dbi khéang ton tai & hau hét cac mo thuc vat nhu 1a 14, hoa, qua, than, ré va hat. Céc
con dudng nhu bay hoi, tiét dich gbc, loc va phan huy tan du thuc vat duoc cac chat doi
khang giai phong truc tiép vao méi truong, diéu nay da dugc chimg minh trong khoang 90
loai thuc vat (Rice, 1984; Putnam, 1986).

Céc con duong giai phong chét tre ché vao moéi trudng:
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Bay hoi: Thyc vat ddi khang giai phong hoa chat qua cac 16 ho nho trong 1a ctia ching
duéi hinh thire tha hoi doc, cac thyc vat khac bi te ché su phat trién hodc bi chét do qua
trinh ho hip boi chit nay thoat ra ngodi moi truong. Ngoai ra, cic loai cdy trong xung
quanh hip thu suong roi xubng dat do trong swong di dugc ngung tu cac chat doc dan dén
ciy kém phat trién hoic chét.

RO ri: Hau hét tat ca cac loai thuc vat déu rung 1a. Mot s6 loai khi rung 14 thi trong la
Iwu giit hoa chat dbi khang hodc héa chat bao vé. Khi nhiing chiéc 14 nay roi xudng mit
dat, giai phong cac chat bao vé thuc vat ciing nhu 13 cac chit dbi khang. L4 c6 xu hudng
giai phong cac hop chat (rc ché manh vao mua thu d6i véi 13 tuoi va 14 rung vao muia xuén
thi yéu hon. Céc b doc tb thuc vat (Phytotoxins) tan trong nudc co thé loc tir ré, cac bd
phan cia cay trén mat dat hodc chung co thé chu dong tiét ra tir ré séng.

Tiét dich: Thong qua bd 1é clia chiing ma mot s6 loai thuc vat giai phong chit bao vé
vao dat. Uc ché sy phat trién cta céc loai cay xung quanh loai thuc vat ddy bai cac chat
tiét 46 ra gdy.

Mot s chat trc ché pha v& sy phan chia té bao 1am cho cay trong ting trudéng cham
hodc trc ché su ndy mam. Mot s6 chat can thiép vao bd may ho hap va cac qua trinh trao
d6i nang luong khac, nhidu chat 1am anh hudng dén dinh dudng ctia thuc vat nhu cac chat
trc ché trong nudc va su hap thu cac chat dinh dudng. Thong thudng, cac chat trc ché nay
1am giam su phat trién cta thuc vat xung quanh.

Dé kiém soat, su két hop dit ctia toan b cdy c6 thé tao ra sy phan phdi hop 1y bat ké
phan thuc vt tao ra hoa chat. SO lwong nay rat quan trong cho cac muyc dich kiém soat va
néu du doan cac tac dong cu thé trong linh vic nay, tong sb luong va nong d6 phai duoc
xéc dinh (Putnam, 1985). C6 bang ching cho thay san xuét allelochemical c6 thé 16n hon
khi thyc vat chiu 4p lyc moi truong (Putnam, 1983, 1985; Rice, 1979). San xuét bi anh
huong boi cuong d6 anh sang, chat lwong va thoi gian, véi s6 lugng 16n hon duoc san xuat
v61 anh sang cuc tim (UV) cao va ngay dai (Aldrich, 1984).

O Uc nguoi ta da phat hién nAm Stromatinia cepivora (Berk.) Whetzel c6 thé trir dugc
cd Allium Triquetrum L. (Tehran Chan va ctg., 2014). Noi vé su thanh coéng nay, hai loai
thudc di dugc san xuat cong nghiép tai My (Templeton, 1982) d6 13 nam Phytophthora
palmivora va Colletotrichum gloeosporioides cho viéc kiém soat cd Morrenia odorata trén
vuon cam va co Aeschynomena virginica trén lua va dau nanh. Hién nay, c6 khoang trén

7 loai dugc khai thac st dung la: con trung, c4 an co, 6c, dong vat c6 xuong song, moi,
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nam va cac vi sinh vat khac. Con trung va dong vat an cé khong xuong song khac da va
dang duoc nghién ctru dé diét co dai duogc trinh bay ¢ bang 1:

Bang 1. Cac loai con trung c6 kha nang phong trur ¢6 dai

Tén loai S6 ho sir|SH lodi sit|S6 loai c6 kha|S6  loai
dung dung nang thiét 1ap | thanh cong
quan thé
Coleoptera 7 109 66 (61%) 33 (30%)
Lepidoptera 21 82 46 (56%) 15 (18%)
Hemiptera va |8 19 15 (79%) 8 (42%)
Homoptera
Diptera 6 35 25 (71%) 4 (11%)
Thysanoptera 2 4 2 (50%) 1 (25%)
Hymenoptera 3 4 3 (75%) 2 (50%)
Orthoptera 1 1 1 (100) 0 (0%)
Acarina 3 5 3 (60%) 2 (40%)
Fungi 4 8 8 (100%) 5 (63%)
Nematodes 1 1 1 (100%) 0 (0%)

(Nguon: Julien, 1992)

Nam 1992, Julien da dua ra mdt danh sach nhiing loai dong vat an co khong cé xuong

song va duoc phong thich dé kiém soat co dai ngoai lai ¢ nhiéu qudc gia trén thé gidi. Pong

vat dn co khong xuong séng co khoang 259 loai di dugc ap dung trong d6 ¢ 254 loai con

tring va 5 loai nhén. C6 khoang 161 loi (chiém 62%) c6 kha nang thiét 1ap quan thé &
mot hodc nhiéu ving khi dugc phong thich.

Bo canh cting: da va dang dugc nghién ctru di¢t ¢6 dai. Vao nam 1943 bo canh cliing

duogc gi6i thiéu c6 trién vong kiém soat co dai, va ddy 1a mot trudong hop kinh dién vé kiém

soat sinh hoc thanh cong (Huffaker, 1959; Van Driesche va ctg., 2010).
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Nam - Fungi: Trong kiém soat sinh hoc tiéu diét co dai nidm 1a tac nhan quan trong
dd duoc tim thiy trong cip phan loai phu Basidiomycota va Deuteromycotina. Watson
(1991) da tom tat viéc sir dung nidm gy bénh nhiam kiém soat c¢6 dai ¢ nhitng viing méi va
cho su phat trién thudc c6 bang ndm (Candida Tan, 1991).

O nudc ngoai cac bién phap phong trir co dai di phat trién tir rat l1au va théng qua
nhiéu bién phap khac nhau nhu cong nghé, héa hoc, sinh hoc, ... Trong d6 cong nghé va
sinh hoc 13 céc bién phap dang rat dugc quan tdm va phat trién. Mot trong s6 cac bién phap
13 str dung hé thdng robot kiém soat co dai cho ciy ca chua hay sir dung cac hop chat hiru
co dé phong trir co dai. Cac bién phap phong trir cé dai chi yéu 1a cac phuong phap hoa
hoc phuong phap nay chu yéu 1a sir dung thude diét co dudi cac dang khac nhau.

Hién nay hai hoat chét hitu co 1a Metolachlor, S- metolachlor 14 cac hop chat hitu co
dugc st dung rong rai nhu la mot loai thudc diét c6. Theo médt khao sat caa USDA,
metolachlor 1a mot trong nhirng loai thube diét co duge st dung rong rai nhét & Hoa Ky,
hon 45.000 pound duoc sir dung vao nam 1996, dugc ap dung cho 30% dién tich trong ngd
va 5% dién tich trong dau nanh (B6 Nong nghiép Hoa Ky, 1997). Metolachlor dugc ding
ky st dung trong hon 70 loai ciy trong trén toan thé gidi. Metolachlor thuong dugc st
dung trong hdn hop véi cac loai thude diét co khac nhu atrazine dé mé rong phd cua cac
loai co dai dugc kiém soat (Jooste va Biljon, 1976; Swain va ctg, 1978). S- metolachlor 1a
mot dang cta metolachlor sau khi dugc ting dong phan S — dong phan lam ting hoat tinh
ctia thude diét co (Moser va ctg, 1983).

Ngoai cac hop chét trén, con cd pinoxaden 13 mot hop chit héa hoc duoc san xuit
tong hop tir nhém phenylpyrazoles , dugc sir dung 1am thudc diét co. Pinoxaden 1a hoat
chat dung dé kiém soat co dai trong ngii cdc ¢ tdy nam Ba Lan, duogc phat hién va phat
trién bai Syngenta Crop Protection.

Mot s6 nghién ciru cho thy céc loai tinh ddu khac nhau duoc chiét tir cac loai ciy
tré)ng khac nhau c¢6 thé st dung dé 1am thudc diét ¢o sinh hoc, mot nghién ctru ¢ Iran da
cho thiy rang cac chat rc ché sy ndy mam, ting truéng va phat trién (allelopathic) ciia c6
dai c6 trong tinh dau cua cay bach dan (Eucalyptus), cdy ting Lawson Cypress, cdy huong
thao (Rosemary) va cdy xoan (White cedar) ddi véi 3 loai cé. Két qua ctia nghién ciru nay
da chung minh réng su ndy mam béi cac loai co dai bi (rc ché manh m& béi cac loai tinh
dau, cho thay viéc sir dung tinh dau c6 thé ap dung nhu mot bién phap sinh hoc dé kiém

soat cd dai nhu chat trc ché ndy mam hat co dai va ching c6 thé lam gidm viéc st dung
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thudc diét c6 hoa hoc”. Cac tinh ddu nay da anh huong toi sy ndy mam, phan trim nay
mam cta cac hat co, e ché duge mot sb loai co dai va c6 thé sir dung céc loai tinh dau nay
lam thudc diét co sinh hoc va gitip kiém soat co dai t6t hon trong tuong lai (Sadrollah
Ramezani va ctg, 2008).

Trong thanh phan 13 cdy bach dan c6 mot s6 thanh phan giy doc nhu tanin va
saponozit c6 kha niang phong trir mot s6 loai co dai, gy trc ché sy phat trién cua ching va
giam ty 1€ nay mam cia hat c6. Mot s6 nha khoa hoc cua truong dai hoc Punjab,
Chandigarh, An D9 di c6 nhirng thir nghiém véi cac ndng d6 khac nhau cia dau cdy bach
dan (0,0012, 0,003, 0,006, 0,012, 0,03 va 0,06%) trén cac loai co thir nghiém duogc thu thap
va cho thdy dugc thanh phan c6 trong bach dan c6 thé 1am giam sy ndy mam cuia céc loai
co thur nghiém.

Theo nghién ctru ctia H6 Lé Thi va Hisashi Kato-Noguchi (2018) vé cach phan 1ap,
dinh danh chat d6i khang co dai tir cdy dua leo (Cucumis sativus) gidng Phung Tudng, chat
chiét tur phu phém cay dua leo sau khi thu hoach co thé dugc st dung cho viéc kiém soét
c6 sinh hoc trong hé théng quan 1y ¢6 dai. Sy tich quang pho cua dich trich methanol cua
cay dua leo di giup phan lap va dinh danh mot chat dbi khang co dai hitu hiéu, d6 1a
(6S,7E9S)-6,9,10-trihydroxy-4,7-megastigma dien-3-one. Chat nay di wrc ché su phat trién
r& va than cua cai xoong, rau diép, co tic hinh va co 16ng vie nude ¢ nhimg nong do 1on
hon 3 mM.

Nghién ciru vé ing dung ciia mot so loai cay doc co thé tiét ra cac chiét dich c6 thé
phong trir co dai cia nhom nghién ctiru Nguyén Hong Son (2000) dd nghién ciru thanh phan
hoat chét va danh gia kha nang tmg dung dich chiét cia mot s6 loai cdy doc dé phong trir
céc loai co dai chu yéu 1a nhom c6 hoa thao, nhdém c¢6 14 rong va nhom co cbi lac trong didu
kién phong thi nghiém véi cac ndng do dich chiét khac nhau 1%, 5%, 10% phun vao cac
giai doan tién nay mam cua c6 dai, hau nay mam sém va hau nay mam.

Nguyén Cong Thanh (2016), da sir dung ndm Puccinia chondrilla dé kiém soat su
phat trién ctia c6 dai co tén 1a Skeleton va cé chondrilla juncea tai Uc. Bao tir nAm thuong
6 san dé phun 1én loai cé nay”. O Viét Nam, c6 mot nghién ctru st dung thude diét c¢o sinh
hoc Thaxtomin A mot loai thude diét cé sinh hoc phong trir ¢6 trén rudng laa c6 thé phong
trir co 14 rong hiéu qua hon ddi véi ho co lac.

Nhin chung, viéc nghién ctru vé cac hoat chat phong trir cé dai c6 ngudn gde tir thuc

vat con chua nhiéu. Viéc ap dung cac loai thuc vat & dia phuong dé chiét ra cac loai dich
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chiét c6 kha nang phong trir cac loai cé dai giup dat duoc hi¢u qua cao hon va giam dugc
chi phi. Cac nghién ctru da cho thay ngay nay ngudi ta luén quan tim dén viéc bao vé méi

truong tao ra cac loai thudce c6 ngudn goc tu nhién.
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CHUONG 2. VAT LIEU, NOI DUNG VA PHUONG PHAP NGHIEN CUU
2.1. Vat liéu nghién ciru va dia diém nghién ciru
2.1.1 Vat liéu nghién ctiru
Vit li€u nghién ctru 1a toan b than cay dua leo, 1a cay thong, tuing va bach dan
Hat c6 xuyén chi
2.1.2 Thoi gian va dia diém nghién ctru
Thoi gian nghién ctru tir thang 2/2020 dén thang 6/2020
Dia diém nghién ctru: Phong thi nghiém khoa Nong 1am, Pai hoc Pa Lat.
Mo ta: Sir dung phuong phép chiét thong thudng dé chiét dich tir cac 14 cay bach dan,
tung thong va dua leo.

2.2. Phwong phap nghién ciru
2.2.1. Thu thap va tuyén chon miu
Lua chon mau ddi v6i ciy bach dan, ting va théng: 14 nhitng cdy dugc chon 14 nhing 14 &

lung ching tan, 14 khong qua non va ciing khong qua gia va bj kho ¢ cudng 14 hodc phién
14. Chon nhiing 14 con tuoi, khong bi bénh hai, khong bi kho va cac triéu ching bénh ly
thong thuong. DPdi vé6i dua leo: chon nhiing cdy khong bi bénh hai & vung & nhu bénh vé
tuyén tring, nAm théi goc, thdi ré. Lay toan bd than, canh 14 va r& cua cay dua leo dé lam
nguyén liéu chiét.

Mau 14 va than cdy sau khi duoc thu thap, tién hanh siy ¢ nhiét d6 80°C cho dén khi
khéi lugng khong doi. Sau khi sdy kho, 14 va cac bd phan ctia thin cay duoc bao quan trong
tdi nilon sach budc kin dé khong bi hat am.

2.2.2. Chuan bi va tién hanh chiét

Mau 14 va than ciy sau khi duoc sdy kho, tién hanh bam nho thanh kich thude khoang
0,2-0,5cm, cho vao tui nilon sach budc kin.

Tién hanh chiét bang phuong phap dun thong thuong véi dung méi 1a nudc may &
céc ngudng nhiét d6 80°C, 100°C, 120°C. Céc tién hanh nhu sau:

- Str dung binh tam giac dung tich 250ml 1am binh chiét

- Can 15g 14 kho xay nhé cho vao binh tam giac

- Cho thém 150ml nuéc may vao binh, ngam cho thdm déu nudc

- Cho binh tam giac 1én bép dun binh ciu & cac ngudng nhiét d6 80°C, 100°C, 120°C
cho dén khi thé tich cua dung dich dat 15ml.

Thu dich chiét va dé nguodi & nhi¢t do thuong, cho vao binh nit mai va bdo quan &
nhi¢t do phong.
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2.2.3. Nghién ciru anh hwéng ciia ngudng nhiét chiét dén kha ning niy mam cia co
dai
Str dung dich chiét thu duge cua céc loai cay thong, tung, dua leo bach dan ¢ cac

ngudng nhiét d6 80°C, 100°C, 120°C dé danh gia kha ning phong trir c6 daiCac thi nghiém
duge bd tri hoan toan ngdu nhién trong diéu kién phong thi nghiém véi 3 1an 1ap lai. Mdi
lan 13p lai 13 1 khay c6 chira 50 hat c¢6 xuyén chi da dugc u dé kich thich nay mam. Mdi
mot thi nghiém goém cac nghiém thirc nhua sau:

Nghiém thtc 1: Déi chimg (dung nuwéc may dé xt 1y hat)

Nghiém thtc 2: Hat ¢6 xuyén chi dugc xir 1y bang dich chiét cua 14 théng

Nghiém thtc 3: Hat ¢ xuyén chi dugc xir 1y bang dich chiét cua 14 ting

Nghiém thtc 4: Hat c¢6 xuyén chi dugc xir 1y bang dich chiét cua cay dua leo

Nghiém thirc 5: Hat co xuyén chi dugc xu ly bﬁng dich chiét cua 14 bach dan.

Céch tién hanh nhu sau:

Mo ta: Chuan bi dét cho vao khay dét, tudi da am, sau d6 cho mét 16p gidy mong 1én
dé tién hanh gieo hat co.

Co dai: Hat cé xuyén chi dugc thu thap tr khudn vién truong Pai hoc Pa Lat, sau do
duoc loai bo nhitng hat 1ép, nhirng hat chua dat d6 chin. Nhitng hat c6 da d6 chin duoc tién
hanh 1 trong tdi trong vong 24 gid. Chuan bi khay dé gieo hat cé xuyén chi.

Can 15g gia thé muyn xo dira va trau vao khay trai déu sau d6 phun 4m bang nudc cho
dén d6 4am dong rudng khoang 40%. Cho 1 16p gidy mém 1én trén bé mit gia thé, bo 50 hat
¢ xuyén chi dd t vao va cho thém 1 16p gidy mém day 1én hat co.

Phun 5ml dich chiét 14 bach dan, thong, tung va dua leo 1én hat c6 cho uét hat. Phu
1én khay hat c6 1a nilon tbi dé kich thich ndy mam cua hat.

Pém s6 hat co xuyén chi nay mam hang ngay tinh tir thoi diém gieo hat c6 cho dén thoi
diém 7 ngdy sau gieo. S hat ndy mam cua ngay hom sau duoc tinh cong don bang sb hat
c6 nay mam cila cac ngdy trudc theo cong thirc sau

s0 hat ndy mam

Ty l&naymam (%) = o = ooy

2.2.4. Nghién ciru anh huéng ciia cac loai dich chiét khac nhau dén kha ning nay
mam cia c6 dai

Thir nghiém anh huong cta nhiét do chié dén kha nang nay mam cua hat co xuyén
chi trong diéu kién phong thi nghiém duoc thuc hién bai cac loai cay thu thap trong didu

kién ty nhién do6 1a cac loai 14 cua cay tung, thong, bach dan va than cay dua leo tai Pa Lat.
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Thi nghiém dugc bd tri hoan toan ngau nhién, 3 lan lip lai. Mbi lan lap lai dugc bd tri vao

1 khay gém 50 hat giéng c6 xuyén chi.
Céc nghiém thirc thi nghiém bao gdm:
Nghiém thtc 1: Déi chimg (dung nuéc may dé xu 1y hat)
Nghiém thuc 2: Dich chiét & ngudng nhiét 80°C
Nghiém thte 3: Dich chiét & ngudng nhiét d6 100°C
Nghiém thtc 4: Dich chiét & ngudng nhiét do 120°C
Tién hanh thi nghiém nhu sau:

Hat c6 dai la co xuyén chi da gia, thu hoach ngoai tu nhién, cho vao khay c6 16t khan

gidy mém da lam am, 0 trong vong 24 gid (dé hat trong t6i).

- Mbi khay thi nghiém duoc cho vao 15g gi4 thé 1a hdn hop ctia mun xo dira va triu
da qua xu 1y, tién hanh 1am am gia thé cho dén d6 am d@)ng rudong 40% dé tao sy thuan loi
nhat cho hat c6 ndy mam.

- Cho 50 hat c6 xuyén chi da qua @ 1én gid thé.

- Phi1 1én trén hat c¢6 13 16p gidy mém, tudi nudc cho du 4m hat co va gia thé.

- Lay 5 ml dung dich chiét cua ting loai 14 cdy bach dan, tung, thong va dua leo cho
vao binh phun tia, phun déu 1én bé mait cac khay dung hat co.

- Khay d6i chitng duoc phun 5ml nudce 14y tir nguén nude may

Theo ddi ty 16 ndy mam cta hat co xuyén chi sau 1 ngay gieo dén hét ngay thr 7 sau

gieo.
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CHUONG 3. KET QUA VA THAO LUAN
3.1: Anh huéng ciia céac loai dich chiét khac nhau dén kha ning nay mam hat cé
xuyén chi
3.1.1: Anh hwéng ciia cac loai dich chiét khac nhau dén kha niing nay mam ciia c6
xuyén chi éngudng nhiét do 80°C
Két qua khao sat ti 1& ndy mam ctia c6 xuyén chi trén cac loai dich chiét cua ciy thong,

tung, dua leo va bach dan ¢ ngudng nhiét dd 80°C dugc trinh bay ¢ bang 3.1

Bang 3.1 Ti 1€ ndy mam cua c6 xuyén chi trén cac loai dich chiét khac nhau & ngudng

nhiét do chiét 80°C.
Nghiém thirc | 1NSG | 2NSG | 3NSG | 4NSG | 5NSG | 6 NSG | 7 NSG
Péi Ching 2,67a| 18,00a| 25,33a| 49,33a| 63,33a| 63,33a| 64,00a
Théng 0,00b| 067b| 1,33b| 267b| 3,33b| 3,33b| 4,00b
Tung 0,00b| 0,00b| 0,67b| 1,33b| 200b| 2,67b| 3,33b
Dua leo 0,00b| 067b| 0,67b| 2,00b| 3,33b| 5,33b| 8,00b
Bach dan 0,00b| 0,00b| 0,00b| 1,33b| 1,33b| 1,33b| 1,33b

Két qua bang 3.1cho thay dich chiét cua cay bach dan c6 kha ning kiém soat co dai
t6t nhat, thé hién 1a ti 1& hat c6 xuyén chi ndy mam sau 7 ngdy theo di 1a thap nhat. Ti 1¢
nay mam cua hat cé xuyén chi ¢ nghiém thtrc st dung dich chiét cay dua leo 1 cao nhat
dat 8,0% sau 7 ngay thi nghiém. Tuy nhién, ti 16 ndy mam nay ciing thip hon rat nhiéu so
Vv6i ti 1¢ nay mam cia d6i chimg diéu nay ching minh dich chiét cac chat tir thong, ting,
dua leo, bach dan chira mot s6 chit (e ché nay mam (allelochemical).

Nhin chung, dich chiét cua cay thong, bach dan, dua leo ¢ ngudng nhi¢t do 80°C déu
c6 kha ning trc ché ndy mam dbi v6i co xuyén chi nén c6 tiém ning nhu mot loai thudce

bao vé thyuc vat phong trir cé dai. Két qua thi nghiém dugc thé hién ¢ hinh 3.1
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Bach dan " Tung Dua leo

AA1

Hinh 3.1: Hat c6 xuyén chi sau khi phun dich chiét & 80°C sau 7 ngay gieo.

3.1.2. Anh hwéng ciia cic loai dich chiét khac nhau dén kha niing nidy mam cia cé
xuyén chi & ngudng nhiét d chiét 100°C
Két qua khao sat ti 1& ndy mam ctia co xuyén chi trén cac loai dich chiét cua ciy thong,

tung, dua leo va bach dan ¢ ngudng nhiét d 100°C dugc trinh bay ¢ bang 3.2
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Béang 3.2: Ti I¢ ndy mam cua co6 xuyén chi trén cac loai dich chiét khac nhau & ngudng

nhiét do chiét 100°C.

Nghiém thirc 1NSG | 2NSG [ 3NSG | 4 NSG | 5NSG | 6 NSG | 7 NSG
DC 9,33a| 30,00a | 42,67a| 54,00a| 60,67a| 60,67a| 61,33a
Thong 2,00b| 2,00b| 4,00b| 4,67b| 533b| 533b| 6,00b
Tung 1,33b| 1,33b| 2,00b| 2,00b| 2,67b| 3,33b| 4,00b
Dua leo 1,33b| 6,67b| 10,00b | 11,33b | 13,33b | 13,33b | 13,33b
Bach dan 1,33b| 2,00b| 2,67b| 5,33b| 7,33b| 8,00b| 8,00b

Két qua thi nghiém cho théy dich chiét cua céc loai thuc vat cic nhau & ngudng nhi¢t
d6 100°C c6 anh hudng khac nhau dén kha ning nay mam cua hat co dai. Sau 1 ngay gieo,
ti I¢ ndy mam cua hat ¢é xuyén chi & nghi¢m thirc ddi ching dat cao nhét, tiép theo la dich
chiét cua 14 thong. Sau 2 ngay gieo, ti 1é ndy mam cua dich chiét dua leo cao hon han so
véi dich chiét caa thong, bach dan va tung.

Céc ngay thi nghiém tiép theo ti 16 ndy mam cua hat c6 xuyén chi ¢ nghiém thtc sir
dung dich chiét thi nghiém thic st dung dich chiét dua leo cao nhit, tiép theo 1a nghiém
thire st dung dich chiét bach dan va 14 théng. Nghiém thirc sir dung dich chiét 14 tung c6 ti
1¢ hat xuyén chi ndy mam thap nhat. Nhu vdy, & ngudng nhiét d6 100°C, dich chiét cta 14
tung c6 hiéu qua nhit trong viéc trc ché nay mam cia c6 xuyén chi.

Nhin chung, dich chiét cua cay thong, bach dan, dua leo ¢ ngudng nhiét 46 100°C
déu c6 kha ning trc ché nay mam dbi véi cé xuyén chi nén cé tiém ning nhu mét loai thude

bao v¢ thuc vat phong trur ¢6 dai. Két qua thi nghi¢m dugc thé hién & hinh 3.2
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Hinh 3.2. Hat c6 xuyén chi sau khi phun dich chiét & 100°C sau 7 ngay gieo
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3.1.3. Anh hwéng ciia cic loai dich chiét khac nhau dén kha niing nidy mam cia co
xuyén chi & ngudng nhiét d chiét 120°C
Két qua khao sat ti 1é ndy mam ctia co xuyén chi trén cac loai dich chiét cua ciy thong,

tung, dua leo va bach dan ¢ ngudng nhiét do 120°C duogc trinh bay ¢ bang 3.3

Bang 3.3 Ti I¢ ndy mam cua co xuyén chi trén cac loai dich chiét khac nhau & ngudng

nhiét d6 chiét 120°C

Nghiém | 1NSG [ 2NSG | 3NSG | 4NSG | 5NSG | 6 NSG | 7NSG
thirc
DC 2,67a | 24,67a | 30,00a | 53,33a | 63,33a | 63,33a | 64,67a
Thong 0,00b | 0,67b | 1,33b | 2,67b 3,33b 4,00b | 4,00b
Tung 0,00b | 0,00b | 0,00b | 0,67b 0,67b 1,33b | 2,00b
Dualeo | 0,00b | 0,67b | 0,67b | 0,67b 1,33b 1,33b | 2,00b
Bach dan | 0,00b | 0,00b | 0,00b | 0,67b 1,33b 2,00b | 2,00b

O ngudong nhiét do 120°C, dich chiét cua 14 thong, tung, bach dan va dua leo déu co6
kha ning trc ché ndy mam cua hat co xuyén chi. Thoi gian tc ché ndy mam cia hat c6
Xuyén chi cta dich chiét 14 tung va bach dan kéo dai nhat, thé hién 1a sau 3 ngay gieo, dich
chiét ctia bach dan va tiing trc ché hoan toan sy ndy mam ciia hat cé xuyén chi.

Dich chiét cua cay thong, bach dan, dua leo ¢ ngudng nhiét do 120°C déu co6 kha
nang rc ché nay mam ddi v6i co xuyén chi nén cé tiém nang nhu mét loai thude bao vé

thuc vat phong trir cé dai. Két qua thi nghiém duoc thé hién & hinh 3.3
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Hinh 3.3: Hat co xuyén chi sau khi phun dich chiét & 120°C sau 7 ngay gieo.
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3.2. Anh hwéng ciia nhiét d chiét dén kha ning niy mam ciia ¢6 xuyén chi
3.2.1. Anh hwéng ciia dich chiét 14 thong ¢ cac nguwdng nhiét dd chiét khac nhau dén
kha ning khang cé xuyén chi

Két qua thi nghiém danh gia anh hudng cua dich chiét 14 thong & cac diéu kién nhiét

d6 khac nhau dén kha ning ndy mam cta hat cd xuyén chi duoc trinh bay & bang 3.4

Béng 3.4. Ti 1é ndy mam cua ¢ xuyén chi khi xir Iy bang dich chiét 14 thong & cac
ngudng nhiét do khac nhau

Ti 1é nay mam hat co xuyén chi (%)
Nghiém thic |1 NSG |2 NSG | 3NSG |4 NSG |5NSG |6 NSG |7 NSG
Péi chimg

2,67ns | 18,00 a | 25,33a | 49,33a | 63,33 a | 63,33a | 64,00a
80°C 000 [067b |1,33b |267b [3,33b |3,33b |4,00b
100°C 200 |200b |400b |467b |533b |533b |6,00b
120°C 000 |067b |1,33b |2,67b |3,33b |4,00b |4,00b

Ghi chu: NSG: Ngay sau gieo, cdc chir cai khdac nhau trong cung mot cot chi sw khac biét vé mat
thong ké véi p>=95%; ns: khong c6 sw khdc biét.

Dich chiét 14 théng c6 kha ning trc ché su nay mam ciia c¢6 xuyén chi, & ngudng nhiét
d6 100°C c6 hiéu lyc thap nhat véi ty 18 hat c6 xuyén chi ndy mam cao nhat. O ngudng

nhiét d6 80°C va 120°C c6 ty 1¢ hat ndy mam ctia hat cé xuyén chi gan nhu bang nhau.
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Hinh 3.4: Hat ¢ xuyén chi sau khi phun dich chiét thong & cac khoang nhiét 6 sau 7

ngay gieo.
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3.2.2. Anh hwéng cia dich chiét 14 ting & cac nguwdng nhiét dd chiét khac nhau dén
kha niing niy mam cé xuyén chi
Két qua thi nghiém danh gia anh huong cua dich chiét 14 ting & cac diéu kién nhiét

d6 khac nhau dén kha ning nay mam ctia hat co xuyén chi duoc trinh bay & bang 3.5

Bang 3.5: Ti 1& nay mam cua hat cd xuyén cho duogc xtr Iy bang dich chiét cua 14 ting &

cac ngudng nhi¢t khac nhau

Ti 1& nay mam cua hat co xuyén chi (%)
Nghiém thitc | 1 NSG |2 NSG |3 NSG |4 NSG |5NSG |6 NSG |7 NSG
Déichimg  |2,67ns | 18,00a | 25,33a |49,33a |63,33a | 63,33a | 64,00a
80°C 0,00 |000b [0,67b [1,33b |2,00b |2,67b |3,33b
100°C 1,33 [1,33b 2,000 [2,00b |2,67b |3,33b |4,00b
120°C 0,00 |0,00b |0,00b |067b [0,67b |1,33b |2,00b

Ghi chii: NSG: Ngay sau gieo; ns; cdc chir cdi khdc nhau trong cing mét ¢dt chi sy khdc biét vé
mdt thong ké

Dich chiét 14 tung c6 kha ning trc ché sy ndy mam cua co xuyén chi, & ngudng nhiét
d6 120°C dich chiét c6 hiéu luc trc ché ty 18 nay mam cao nhét vai ty 1¢ hat co nay mam
thap nhat. O ngudng nhiét do 100°C dich chiét ctia ting c6 hiéu luc thap nhat thé hién o ty

1€ ndy mam cuia hat cé xuyén chi sau 7 ngay gieo.
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Hinh 3.5: Hat co xuyén chi sau khi phun dich chiét ting & cac khoang nhiét d sau 7 ngay

gieo.
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3.2.3. Anh hwéng ciaa dich chiét dwa leo & cac ngwéng nhiét do khac nhau dén kha
ning niy mam cé xuyén chi

Két qua thi nghiém danh gia anh hudng cua dich chiét dua leo ¢ cac diéu kién nhiét

d6 khac nhau dén kha ning nay mam cua hat co xuyén chi duoc trinh bay & bang 3.6

Bang 3.6. Ti 16 nay mam cua hat c6 xuyén chi duoc xir Iy bang dich chiét cua dua leo ¢

cac ngudng nhi¢t do khac nhau

Ti 1é ndy mam cua hat cé xuyén chi (%)
Nghiém thirc |1 NSG [2NSG |3NSG [4NSG [5NSG |6NSG |7 NSG
Déiching  |2,67ns |18,00a |25,33a |49,33a | 63,332 |63,33a |64,00a
80°C 000 |067b |0,67b |2,00b [333b |[533b |8,00ab
100°C 1,33 |6,67b |10,00b |11,33b |13,33ab | 13,33ab | 13,33ab
120°C 000 |067b |067b |067b |1,33b [1,33b |2,00b

Ghi chi: NSG: Ngay sau gieo
Dich chiét dua leo c6 kha nang (rc ché sy ndy mam cia hat co xuyén chi, & ngudng
120°C dich chiét c6 hiéu luc cao nhat vai ty 1¢ hat cé xuyén chi ndy mam thap nhat.

O ngudng 100°C dich chiét cho két qua khac hoan toan so véi ddi ching, dich chiét
¢6 hiéu luc trc ché su nay mam cua hat co xuyén chi thép nhét thé hién véi ty 1¢ ndy mam
ctia hat c¢6 xuyén chi cao nhét sau 7 ngdy gieo.

O ngudng nhiét do 120°C ty 1& ndy mam cta hat co xuyén chi thip hon nhiéu so véi
dich chiét & ngudng nhiét d6 80°C va 100°C diéu nay thé hién ring ¢ nhiét do 120°C kha
nang chiét (6S,7E,9S)-6,9,10-trihydroxy-4,7- megastigma dien-3-one (TMO) 1a tt nhat
trong ba khoang nhiét d6 trén. Két qua nghién ctru nay ciing twong tu nhu két qua nghién
ctru ciia Nguyén Hong Son khi chimg minh rang dich chiét cta ciy dua leo ciing c6 kha

nang trong phong trir cé xuyén chi, dich chiét dugc dun ¢ cac ngudng 80°C, 100°C, 120°C.

31



Dua leo 100°C Dualeo 120°C

Hinh 3.6: Hat co xuyén chi sau khi phun dich chiét dua leo & cac khoang nhiét d6 sau 7
ngay gieo.

3.2.4: Anh hwéng cia dich chiét 14 bach dan ¢ cic ngwdng nhiét dé khac nhau dén
kha ning niy mam cia hat cé xuyén chi
Két qua thi nghiém dénh gia anh hudng cta dich chiét 14 bach dan & cac diéu kién

nhiét do khac nhau dén kha ning nay mam cua hat cé xuyén chi dugc trinh bay ¢ bang 3.7
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Bang 3.7. Ti 16 ndy mam ctia hat c6 xuyén chi duoc xir Iy bang dich chiét cua 14 bach dan

O cac nguong nhi¢t do khac nhau

Ti 1¢ nay mam cua hat c¢6 xuyén chi (%)
Nghiém thuc |1 NSG |2 NSG |3NSG [4NSG |5NSG |6 NSG |7 NSG
Déi chiing 2,67ns |[18,00a |25,33a |49,33a |63,33a |63,33a |64,00a
80°C 0,00 0,00b |(0,00b |1,33b |1,33b |[1,33ab |1,33ab
100°C 1,33 2,00b (2,67b |533b |7,33b ([8,00b [8,00b
120°C 0,00 0,00b |(0,00b |0,67b |1,33b |[2,00b [2,00b

Dich chiét bach dan c6 kha nang trc ché sy ndy mam cua hat cé xuyén chi, & ngudng
80°C dich chiét c6 hiéu luc cao nhét véi ty 16 hat c6 xuyén chi nay mam thap nhat. O
ngudng 100°C dich chiét c6 hiéu luc trc ché sy ndy mam ciia hat ¢ xuyén chi thap nhat,
thé hién véi ty 16 nay mam cua hat co xuyén chi cao nhét sau 7 ngdy gieo.

O ngudng 100°C dich chiét cho két qua khac hoan toan so véi dbi chimg, ty 1& nay
mam cua hat co xuyén chi thap nhat sau 7 ngay gieo.

Ty 1é nay mam cua hat co xuyén chi & ngudng nhiét d 100°C cao hon so véi ngudng
nhiét do 80°C va 120°C, ¢ thé nhan thiy nhiét d6 80°c va 120°C thi kha niang chiét cac
chat trong 14, ké ca tinh dau (alkaloid) trong 14 nhiéu hon. Chinh nhiing alkaloid nay c6
anh huong dén kha ning ndy mam cua co xuyén chi. Dich chiét bach dan & nhiét do 80°C
va 120°C trc ché hoan toan hat cé xuyén chi ndy mam trong 3 ngdy sau gieo.

Két qua nghién ctru nay ciling twong tu nhu két qua nghién ctru ciia Nguyén Hong
Son khi chimg minh riang dich chiét ctia 14 bach dan ciing c¢6 kha ning trong phong trir co

xuyén chi, dich chiét duoc dun & cac ngudng 80°C, 100°C, 120°C.
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Hinh 3.7: Hat co xuyén chi sau khi phun dich chiét ¢ cac khoang nhiét d sau 7

ngay gieo.
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CHUONG 4. KET LUAN VA KIEN NGHI

4.1. Két luan
Tir két qua trén chung t6i rat ra dugc nhimng két luan sau:

Nhiét d6 chiét 80°C, 100°C, 120°C cua cac loai dich chiét 14 thong, ting, bach dan va
dua leo déu co tac dung wre ché su ndy mam cua cé xuyén chi trong diéu kién phong thi
nghiém va khac biét so véi déi chimg.

Dich chiét bach dan & ngudng nhiét 80°C va 120°C cd hiéu qua tc ché sy nay mam cua co
xuyén chi lau nhét, thoi gian tc ché co xuyén chi nay mam kéo dai trong thoi gian 3 ngay.
4.2 Kién nghij

- Chung em mong tiép tuc nhan dugc su hd tro, gitp do tu quy théy c0, dac biét la
kinh phi thuc hién dé tai.

- Véi két qua budc dau nhém mong mubdn dé tai tiép tuc duoc thyc hién dé chung em
¢6 co hoi hoc hoi, nghién ctru sau hon dé tao ra nhitng san pham tdt, giup ich cho nganh

Nong nghiép.
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PHU LUC

Thong qua xtr Iy bang spss
Multiple Comparisons
LSD
95% Confidence
Interval
Mean
Dependent () @) Differenc | Std. Lower Upper
Variable NT NT e (1-J) Error Sig. Bound Bound
NSG 1 1.0 20 2.66667 | .9428 022 4925 4.8408
0 0 1
3.0 66667 | .9428 500 | -1.5075 2.8408
0 1
4.0 2.66667" | .9428 022 4925 4.8408
0 1
20 10 - | .9428 022 | -4.8408 -.4925
0 0 2.66667" 1
3.0 -2.00000 | .9428 067 | -4.1741 1741
0 1
4.0 .00000 [ .9428 | 1.000 | -2.1741 2.1741
0 1
30 10 -.66667 | .9428 500 | -2.8408 1.5075
0 0 1
2.0 2.00000 | .9428 067 -1741 4.1741
0 1




4.0 2.00000 | .9428 .067 -1741 41741
0 1
40 1.0 - | .9428 022 -4.8408 -.4925
0 2.66667" 1
2.0 .00000 | .9428 | 1.000 -2.1741 2.1741
0 1
3.0 -2.00000 | .9428 .067 -4.1741 1741
0 1
NSG 2 10 20 17.33333 | 3.126 001 | 10.1226 | 24.5441
0 0 : 94
3.0 16.00000 | 3.126 .001 8.7893 | 23.2107
0 : 94
4.0 17.33333 | 3.126 001 | 10.1226 | 24.5441
0 : 94
20 1.0 - | 3.126 .001 | -24.5441 | -10.1226
0 0 17.33333 94
3.0 -1.33333 | 3.126 .681 -8.5441 5.8774
0 94
4.0 .00000 | 3.126 | 1.000 -7.2107 7.2107
0 94
30 1.0 - | 3.126 .001 | -23.2107 -8.7893
0 0 16.00000 94
2.0 1.33333 | 3.126 681 -5.8774 8.5441
0 94




4.0 1.33333 | 3.126 681 -5.8774 8.5441
0 94
40 1.0 - | 3.126 001 | -24.5441 | -10.1226
0 17.33333 94
2.0 .00000 | 3.126 | 1.000 -7.2107 7.2107
0 94
3.0 -1.33333 | 3.126 681 -8.5441 5.8774
0 94
NSG 3 10 20 24.00000 | 4.242 000 | 14.2165 | 33.7835
0 0 - 64
3.0 21.33333 | 4.242 .001 | 11.5498 | 31.1169
0 : 64
4.0 24.00000 | 4.242 .000 | 14.2165 | 33.7835
0 : 64
20 1.0 - | 4.242 .000 | -33.7835 | -14.2165
0 0 24.00000 64
3.0 -2.66667 | 4.242 547 | -12.4502 7.1169
0 64
4.0 .00000 | 4.242 | 1.000 -9.7835 9.7835
0 64
30 1.0 - | 4.242 .001 | -31.1169 | -11.5498
0 0 21.33333 64
2.0 2.66667 | 4.242 047 -7.1169 | 12.4502
0 64




4.0 2.66667 | 4.242 947 -7.1169 | 12.4502
0 64
40 1.0 - | 4.242 .000 | -33.7835 | -14.2165
0 24.00000 64
2.0 .00000 | 4.242 | 1.000 -9.7835 9.7835
0 64
3.0 -2.66667 | 4.242 547 | -12.4502 7.1169
0 64
NSG 4 10 20 46.66667 | 5.185 .000 | 34.7090 | 58.6243
0 0 - 45
3.0 44.66667 | 5.185 .000 | 32.7090 | 56.6243
0 : 45
4.0 46.66667 | 5.185 .000 | 34.7090 | 58.6243
0 : 45
20 10 - | 5.185 .000 | -58.6243 | -34.7090
0 0 46.66667 45
3.0 -2.00000 | 5.185 710 | -13.9577 9.9577
0 45
4.0 .00000 | 5.185 | 1.000 | -11.9577 | 11.9577
0 45
30 1.0 - | 5.185 .000 | -56.6243 | -32.7090
0 0 44.66667 45
2.0 2.00000 | 5.185 .710 -9.9577 | 13.9577
0 45




4.0 2.00000 | 5.185 710 -9.9577 | 13.9577
0 45
40 1.0 - | 5.185 .000 | -58.6243 | -34.7090
0 46.66667 45
2.0 .00000 | 5.185 | 1.000 | -11.9577 | 11.9577
0 45
3.0 -2.00000 | 5.185 710 | -13.9577 9.9577
0 45
NSG 5 10 20 60.00000 | 3.091 .000 | 52.8717 | 67.1283
0 0 - 21
3.0 58.00000 | 3.091 .000 | 50.8717 | 65.1283
0 : 21
4.0 60.00000 | 3.091 .000 | 52.8717 | 67.1283
0 : 21
20 1.0 - | 3.091 .000 | -67.1283 | -52.8717
0 0 60.00000 21
3.0 -2.00000 | 3.091 536 -9.1283 5.1283
0 21
4.0 .00000 | 3.091 | 1.000 -7.1283 7.1283
0 21
30 1.0 - | 3.091 .000 | -65.1283 | -50.8717
0 0 58.00000 21
2.0 2.00000 | 3.091 .536 -5.1283 9.1283
0 21




4.0 2.00000 | 3.091 536 -5.1283 9.1283
0 21
40 1.0 - | 3.091 .000 | -67.1283 | -52.8717
0 60.00000 21
2.0 .00000 [ 3.091 | 1.000 -7.1283 7.1283
0 21
3.0 -2.00000 | 3.091 536 -9.1283 5.1283
0 21
NSG 6 10 20 60.00000 | 3.055 000 | 52.9550 | 67.0450
0 0 - 05
3.0 58.00000 | 3.055 .000 | 50.9550 | 65.0450
0 : 05
4.0 59.33333 | 3.055 .000 | 52.2884 | 66.3783
0 : 05
20 10 - | 3.055 .000 | -67.0450 | -52.9550
0 0 60.00000 05
3.0 -2.00000 | 3.055 531 -9.0450 5.0450
0 05
4.0 -.66667 | 3.055 .833 -7.7116 6.3783
0 05
30 10 - | 3.055 .000 | -65.0450 | -50.9550
0 0 58.00000 05
2.0 2.00000 | 3.055 531 -5.0450 9.0450
0 05




4.0 1.33333 | 3.055 674 -5.7116 8.3783
0 05
40 1.0 - | 3.055 .000 | -66.3783 | -52.2884
0 59.33333 05
2.0 66667 | 3.055 .833 -6.3783 7.7116
0 05
3.0 -1.33333 | 3.055 674 -8.3783 5.7116
0 05
NSG 7 10 20 60.00000 | 3.162 .000 | 52.7078 | 67.2922
0 0 - 28
3.0 58.00000 | 3.162 .000 | 50.7078 | 65.2922
0 : 28
4.0 60.00000 | 3.162 .000 | 52.7078 | 67.2922
0 : 28
20 10 - | 3.162 .000 | -67.2922 | -52.7078
0 0 60.00000 28
3.0 -2.00000 | 3.162 545 -9.2922 5.2922
0 28
4.0 .00000 | 3.162 | 1.000 -7.2922 7.2922
0 28
30 1.0 - | 3.162 .000 | -65.2922 | -50.7078
0 0 58.00000 28
2.0 2.00000 | 3.162 545 -5.2922 9.2922
0 28




4.0 2.00000 | 3.162 545 | -5.2922 9.2922
0 28
40 1.0 - | 3.162 .000 | -67.2922 | -52.7078
0 60.00000 28
2.0 .00000 | 3.162 | 1.000 | -7.2922 7.2922
0 28
3.0 -2.00000 | 3.162 545 | -9.2922 5.2922
0 28
*. The mean difference is significant at the 0.05 level.
Tung qua xir 1y s6 liéu bang spss:
Multiple Comparisons
LSD
95% Confidence
Interval
Mean
Dependent () ) Differenc | Std. Lower Upper
Variable NT NT e (I-J) Error Sig. Bound Bound
NSG 1 1.0 20 2.66667" | .6666 .004 1.1293 4.2040
0 0 7
3.0 1.33333 | .6666 .081 -.2040 2.8707
0 7
4.0 2.66667" | .6666 .004 1.1293 4.2040
0 7




20 10 - | .6666 .004 -4.2040 -1.1293
0 0 2.66667" 7
3.0 -1.33333 | .6666 .081 -2.8707 .2040
0 7
4.0 .00000 | .6666 | 1.000 -1.5373 1.5373
0 7
30 1.0 -1.33333 | .6666 .081 -2.8707 .2040
0 0 7
2.0 1.33333 | .6666 .081 -.2040 2.8707
0 7
4.0 1.33333 | .6666 .081 -.2040 2.8707
0 7
40 1.0 - | .6666 .004 -4.2040 -1.1293
0 2.66667" 7
2.0 .00000 | .6666 | 1.000 -1.5373 1.5373
0 7
3.0 -1.33333 | .6666 .081 -2.8707 .2040
0 7
NSG 2 10 20 18.00000 | 2.981 000 | 11.1248 | 24.8752
0 0 ) 42
3.0 16.66667 | 2.981 .001 9.7915 | 23.5418
0 * 42
4.0 18.00000 | 2.981 000 | 11.1248 | 24.8752
0 : 42




20 1.0 - | 2.981 .000 | -24.8752 | -11.1248
0 0 18.00000 42
3.0 -1.33333 | 2.981 667 -8.2085 5.5418
0 42
4.0 .00000 [ 2.981 | 1.000 -6.8752 6.8752
0 42
30 1.0 - | 2.981 .001 | -23.5418 -9.7915
0 0 16.66667 42
2.0 1.33333 | 2.981 667 -5.5418 8.2085
0 42
4.0 1.33333 | 2.981 667 -5.5418 8.2085
0 42
40 1.0 - | 2.981 000 | -24.8752 | -11.1248
0 0 18.00000 42
2.0 .00000 | 2.981 | 1.000 -6.8752 6.8752
0 42
3.0 -1.33333 | 2.981 667 -8.2085 5.5418
0 42
NSG 3 10 20 24.66667 | 4.216 000 | 14.9437 | 34.3896
0 0 ) 37
3.0 23.33333 | 4.216 001 | 13.6104 | 33.0563
0 ) 37
4.0 25.33333 | 4.216 .000 | 15.6104 | 35.0563
0 ) 37




20 1.0 - | 4.216 .000 | -34.3896 | -14.9437
0 0 24.66667 37
3.0 -1.33333 | 4.216 .760 | -11.0563 8.3896
0 37
4.0 66667 | 4.216 .878 -9.0563 | 10.3896
0 37
30 1.0 - | 4.216 .001 | -33.0563 | -13.6104
0 0 23.33333 37
2.0 1.33333 | 4.216 .760 -8.3896 | 11.0563
0 37
4.0 2.00000 | 4.216 .648 -7.7230 | 11.7230
0 37
40 1.0 - | 4.216 .000 | -35.0563 | -15.6104
0 0 25.33333 37
2.0 -.66667 | 4.216 .878 | -10.3896 9.0563
0 37
3.0 -2.00000 | 4.216 648 | -11.7230 7.7230
0 37
NSG 4 10 20 48.00000 | 5.099 .000 | 36.2416 | 59.7584
0 0 ) 02
3.0 47.33333 | 5.099 .000 | 35.5750 | 59.0917
0 ) 02
4.0 48.66667 | 5.099 .000 | 36.9083 | 60.4250
0 ) 02




20 1.0 - | 5.099 .000 | -59.7584 | -36.2416
0 0 48.00000 02
3.0 -.66667 | 5.099 899 | -12.4250 | 11.0917
0 02
4.0 66667 | 5.099 899 | -11.0917 | 12.4250
0 02
30 1.0 - | 5.099 .000 | -59.0917 | -35.5750
0 0 47.33333 02
2.0 66667 | 5.099 899 | -11.0917 | 12.4250
0 02
4.0 1.33333 | 5.099 .800 | -10.4250 | 13.0917
0 02
40 1.0 - | 5.099 .000 | -60.4250 | -36.9083
0 0 48.66667 02
2.0 -.66667 | 5.099 899 | -12.4250 | 11.0917
0 02
3.0 -1.33333 | 5.099 .800 | -13.0917 | 10.4250
0 02
NSG 5 10 20 61.33333 | 2.828 .000 | 54.8110 | 67.8557
0 0 ) 43
3.0 60.66667 | 2.828 .000 | 54.1443 | 67.1890
0 ) 43
4.0 62.66667 | 2.828 .000 | 56.1443 | 69.1890
0 ) 43




20 1.0 - | 2.828 .000 | -67.8557 | -54.8110
0 0 61.33333 43
3.0 -.66667 | 2.828 .820 -7.1890 5.8557
0 43
4.0 1.33333 | 2.828 .650 -5.1890 7.8557
0 43
30 1.0 - | 2.828 .000 | -67.1890 | -54.1443
0 0 60.66667 43
2.0 66667 | 2.828 .820 -5.8557 7.1890
0 43
4.0 2.00000 | 2.828 .500 -4.5224 8.5224
0 43
40 1.0 - | 2.828 .000 | -69.1890 | -56.1443
0 0 62.66667 43
2.0 -1.33333 | 2.828 .650 -7.8557 5.1890
0 43
3.0 -2.00000 | 2.828 .500 -8.5224 4.5224
0 43
NSG 6 10 20 60.66667 | 3.091 .000 | 53.5383 | 67.7950
0 0 ) 21
3.0 60.00000 | 3.091 .000 | 52.8717 | 67.1283
0 ) 21
4.0 62.00000 | 3.091 .000 | 54.8717 | 69.1283
0 ) 21




20 1.0 - | 3.091 .000 | -67.7950 | -53.5383
0 0 60.66667 21
3.0 -.66667 | 3.091 .835 -7.7950 6.4617
0 21
4.0 1.33333 | 3.091 678 -5.7950 8.4617
0 21
30 1.0 - | 3.091 .000 | -67.1283 | -52.8717
0 0 60.00000 21
2.0 66667 | 3.091 .835 -6.4617 7.7950
0 21
4.0 2.00000 | 3.091 536 -5.1283 9.1283
0 21
40 1.0 - | 3.091 .000 | -69.1283 | -54.8717
0 0 62.00000 21
2.0 -1.33333 | 3.091 678 -8.4617 5.7950
0 21
3.0 -2.00000 | 3.091 536 -9.1283 5.1283
0 21
NSG 7 10 20 60.66667 | 3.197 .000 | 53.2939 | 68.0395
0 0 ) 22
3.0 60.00000 | 3.197 000 | 52.6272 | 67.3728
0 ) 22
4.0 62.00000 | 3.197 .000 | 54.6272 | 69.3728
0 ) 22




20 1.0 - | 3.197 .000 | -68.0395 | -53.2939
0 0 60.66667 22
3.0 -.66667 | 3.197 .840 | -8.0395 6.7061
0 22
4.0 1.33333 | 3.197 688 | -6.0395 8.7061
0 22
30 1.0 - | 3.197 .000 | -67.3728 | -52.6272
0 0 60.00000 22
2.0 66667 | 3.197 .840 | -6.7061 8.0395
0 22
4.0 2.00000 | 3.197 549 | -5.3728 9.3728
0 22
40 1.0 - | 3.197 .000 | -69.3728 | -54.6272
0 0 62.00000 22
2.0 -1.33333 | 3.197 688 | -8.7061 6.0395
0 22
3.0 -2.00000 | 3.197 549 | -9.3728 5.3728
0 22

*. The mean difference is significant at the 0.05 level.

Dua leo qua xir 1y s6 liéu bang spss:

LSD

Multiple Comparisons




95% Confidence

Interval
Mean
Dependent ()] () Differenc | Std. Lower Upper
Variable NT NT e (1-J) Error Sig. Bound Bound
NSG 1 1.0 20 2.66667" | .6666 .004 1.1293 4.2040
0 0 7
3.0 1.33333 | .6666 .081 -.2040 2.8707
0 7
4.0 2.66667" | .6666 .004 1.1293 4.2040
0 7
20 1.0 | -2.66667" | .6666 004 | -4.2040 -1.1293
0 0 7
3.0 -1.33333 | .6666 081 | -2.8707 .2040
0 7
4.0 .00000 | .6666 | 1.000 | -1.5373 1.5373
0 7
30 10 -1.33333 | .6666 081 | -2.8707 2040
0 0 7
2.0 1.33333 | .6666 .081 -.2040 2.8707
0 7
4.0 1.33333 | .6666 .081 -.2040 2.8707
0 7
40 1.0 | -2.66667" | .6666 .004 | -4.2040 -1.1293
0 7
2.0 .00000 | .6666 | 1.000 | -1.5373 1.5373
0 7




3.0 -1.33333 | .6666 .081 -2.8707 .2040
0 7
NSG 2 1.0 20 17.33333 | 3.055 .000 | 10.2884 | 24.3783
0 0 : 05
3.0 11.33333 | 3.055 .006 42884 | 18.3783
0 . 05
4.0 17.33333 | 3.055 .000 | 10.2884 | 24.3783
0 : 05
20 10 - | 3.055 .000 | -24.3783 | -10.2884
0 0 17.33333 05
3.0 -6.00000 | 3.055 .085 | -13.0450 1.0450
0 05
4.0 .00000 | 3.055 | 1.000 -7.0450 7.0450
0 05
30 1.0 - | 3.055 .006 | -18.3783 -4.2884
0 0 11.33333 05
2.0 6.00000 | 3.055 .085 -1.0450 | 13.0450
0 05
4.0 6.00000 | 3.055 .085 -1.0450 | 13.0450
0 05
40 1.0 - | 3.055 .000 | -24.3783 | -10.2884
0 17.33333 05
2.0 .00000 | 3.055 | 1.000 -7.0450 7.0450
0 05




3.0 -6.00000 | 3.055 .085 | -13.0450 1.0450
0 05
NSG 3 10 20 24.66667 | 4.242 .000 | 14.8831 | 34.4502
0 0 . 64
3.0 15.33333 | 4.242 .007 5.5498 | 25.1169
0 . 64
4.0 24.66667 | 4.242 .000 | 14.8831 | 34.4502
0 : 64
20 10 - | 4.242 .000 | -34.4502 | -14.8831
0 0 24.66667 64
3.0 -0.33333 | 4.242 .059 | -19.1169 4502
0 64
4.0 .00000 | 4.242 | 1.000 -9.7835 9.7835
0 64
30 1.0 - | 4.242 .007 | -25.1169 -5.5498
0 0 15.33333 64
2.0 0.33333 | 4.242 .059 -4502 | 19.1169
0 64
4.0 9.33333 | 4.242 .059 -4502 | 19.1169
0 64
40 1.0 - | 4.242 .000 | -34.4502 | -14.8831
0 0 24.66667 64
2.0 .00000 | 4.242 | 1.000 -9.7835 9.7835
0 64




3.0 -0.33333 | 4.242 .059 | -19.1169 4502
0 64
NSG 4 10 20 47.33333 | 5.163 .000 | 35.4252 | 59.2415
0 0 . 98
3.0 38.00000 | 5.163 .000 | 26.0918 | 49.9082
0 . 98
4.0 48.66667 | 5.163 .000 | 36.7585 | 60.5748
0 : 98
20 10 - | 5.163 .000 | -59.2415 | -35.4252
0 0 47.33333 98
3.0 -9.33333 | 5.163 108 | -21.2415 2.5748
0 98
4.0 1.33333 | 5.163 .803 | -10.5748 | 13.2415
0 98
30 1.0 - | 5.163 .000 | -49.9082 | -26.0918
0 0 38.00000 98
2.0 9.33333 | 5.163 .108 -2.5748 | 21.2415
0 98
4.0 10.66667 | 5.163 073 -1.2415 | 22.5748
0 98
40 1.0 - | 5.163 .000 | -60.5748 | -36.7585
0 0 48.66667 98
2.0 -1.33333 | 5.163 .803 | -13.2415 | 10.5748
0 98




3.0 - | 5.163 073 | -22.5748 1.2415
0 10.66667 98
NSG 5 10 20 60.00000 | 2.981 .000 | 53.1248 | 66.8752
0 0 . 42
3.0 50.00000 | 2.981 .000 | 43.1248 | 56.8752
0 . 42
4.0 62.00000 | 2.981 .000 | 55.1248 | 68.8752
0 : 42
20 10 - | 2.981 .000 | -66.8752 | -53.1248
0 0 60.00000 42
3.0 - | 2.981 .010 | -16.8752 -3.1248
0 10.00000 42
4.0 2.00000 | 2.981 521 -4.8752 8.8752
0 42
30 1.0 - | 2.981 .000 | -56.8752 | -43.1248
0 0 50.00000 42
2.0 10.00000 | 2.981 .010 3.1248 | 16.8752
0 * 42
4.0 12.00000 | 2.981 .004 5.1248 | 18.8752
0 ) 42
40 1.0 - | 2.981 .000 | -68.8752 | -55.1248
0 62.00000 42

*




2.0 -2.00000 | 2.981 921 -8.8752 4.8752
0 42
3.0 - | 2981 .004 | -18.8752 -5.1248
0 12.00000 42
NSG 6 1.0 20 58.00000 | 3.299 .000 | 50.3906 | 65.6094
0 0 : 83
3.0 50.00000 | 3.299 .000 | 42.3906 | 57.6094
0 : 83
4.0 62.00000 | 3.299 .000 | 54.3906 | 69.6094
- 83
20 10 - | 3.299 .000 | -65.6094 | -50.3906
0 0 58.00000 83
3.0 | -8.00000" | 3.299 042 | -15.6094 -.3906
0 83
4.0 4.00000 | 3.299 .260 -3.6094 | 11.6094
83
30 1.0 - | 3.299 .000 | -57.6094 | -42.3906
0 0 50.00000 83
2.0 8.00000" | 3.299 042 3906 | 15.6094
0 83
4.0 12.00000 | 3.299 .007 4.3906 | 19.6094

*

83




40 1.0 - | 3.299 .000 | -69.6094 | -54.3906
0 0 62.00000 83
2.0 -4.00000 | 3.299 .260 | -11.6094 3.6094
0 83
3.0 - | 3.299 .007 | -19.6094 -4.3906
0 12.00000 83
NSG 7 10 20 56.00000 | 3.858 .000 | 47.1020 | 64.8980
0 0 - 61
3.0 50.66667 | 3.858 .000 | 41.7687 | 59.5646
0 : 61
4.0 62.00000 | 3.858 .000 | 53.1020 | 70.8980
0 : 61
20 1.0 - | 3.858 .000 | -64.8980 | -47.1020
0 0 56.00000 61
3.0 -5.33333 | 3.858 204 | -14.2313 3.5646
0 61
4.0 6.00000 | 3.858 159 | -2.8980 | 14.8980
0 61
30 1.0 - | 3.858 .000 | -59.5646 | -41.7687
0 0 50.66667 61
2.0 5.33333 | 3.858 204 | -3.5646 | 14.2313
0 61




4.0 11.33333 | 3.858 019 2.4354 | 20.2313
0 - 61
40 1.0 - | 3.858 .000 | -70.8980 | -53.1020
0 62.00000 61
2.0 -6.00000 | 3.858 159 | -14.8980 2.8980
0 61
3.0 - | 3.858 .019 | -20.2313 -2.4354
0 11.33333 61
*. The mean difference is significant at the 0.05 level.
Nhiét d6 80°C chay qua SPSS:
Multiple Comparisons
LSD
95% Confidence
Interval
Mean
Dependent ()E) Differenc | Std. Lower Upper
Variable NT NT e (I-J) Error Sig. Bound Bound
NSG1 1.0 20 2.66667" | .4216 .000 1.7272 3.6061
0 0 4
3.0 2.66667" | .4216 .000 1.7272 3.6061
0 4
4.0 2.66667" | .4216 .000 1.7272 3.6061
4




5.0 2.66667" | .4216 .000 1.7272 3.6061
0 4
20 1.0 - 4216 .000 -3.6061 -1.7272
0 0 2.66667" 4
3.0 .00000 | .4216 | 1.000 -.9395 .9395
0 4
4.0 .00000 | .4216 | 1.000 -.9395 .9395
4
5.0 .00000 | .4216 | 1.000 -.9395 .9395
0 4
3.0 1.0 - 4216 .000 -3.6061 -1.7272
0 0 2.66667" 4
2.0 .00000 4216 | 1.000 -.9395 .9395
0 4
4.0 .00000 4216 | 1.000 -.9395 .9395
4
5.0 .00000 4216 | 1.000 -.9395 .9395
0 4
40 1.0 - 4216 .000 -3.6061 -1.7272
0 2.66667" 4
2.0 .00000 4216 | 1.000 -.9395 .9395
0 4
3.0 .00000 4216 | 1.000 -.9395 .9395
0 4
5.0 .00000 | .4216 | 1.000 -.9395 .9395
0 4




50 1.0 - | 4216 .000 -3.6061 -1.7272
0 0 2.66667" 4
2.0 .00000 | .4216 | 1.000 -.9395 .9395
0 4
3.0 .00000 | .4216 | 1.000 -.9395 .9395
0 4
4.0 .00000 | .4216 | 1.000 -.9395 .9395
4
NSG2 1.0 20 17.33333 | 2.699 .000 [ 11.3178 23.3488
0 0 * 79
3.0 18.00000 | 2.699 .000 11.9845 24.0155
0 * 79
4.0 17.33333 | 2.699 .000 11.3178 23.3488
- 79
5.0 18.00000 | 2.699 .000 11.9845 24.0155
0 * 79
20 1.0 - | 2.699 .000 | -23.3488 | -11.3178
0 0 17.33333 79
3.0 .66667 | 2.699 .810 -5.3488 6.6822
0 79
4.0 .00000 | 2.699 | 1.000 -6.0155 6.0155
79
5.0 .66667 | 2.699 .810 -5.3488 6.6822
0 79




30 1.0 - | 2.699 .000 | -24.0155 | -11.9845

0 0 18.00000 79
2.0 -.66667 | 2.699 .810 -6.6822 5.3488

0 79
4.0 -.66667 | 2.699 .810 -6.6822 5.3488

79
5.0 .00000 | 2.699 | 1.000 -6.0155 6.0155

0 79
40 1.0 - | 2.699 .000 | -23.3488 | -11.3178

0 17.33333 79
2.0 .00000 [ 2.699 | 1.000 -6.0155 6.0155

0 79
3.0 66667 | 2.699 810 -5.3488 6.6822

0 79
5.0 66667 | 2.699 810 -5.3488 6.6822

0 79
50 1.0 - | 2.699 .000 | -24.0155 | -11.9845

0 0 18.00000 79
2.0 -.66667 | 2.699 810 -6.6822 5.3488

0 79
3.0 .00000 | 2.699 | 1.000 -6.0155 6.0155

0 79
4.0 -.66667 | 2.699 .810 -6.6822 5.3488

79




NSG3

10 20 24.00000 | 3.747 .000 | 15.6498 | 32.3502
0 0 . 59
3.0 24.66667 | 3.747 .000 | 16.3165 | 33.0168
0 . 59
4.0 24.66667 | 3.747 .000 | 16.3165 | 33.0168
. 59
5.0 25.33333 | 3.747 .000 | 16.9832 | 33.6835
0 : 59
20 1.0 - | 3.747 .000 | -32.3502 | -15.6498
0 0 24.00000 59
3.0 66667 | 3.747 .862 -7.6835 9.0168
0 59
4.0 66667 | 3.747 .862 -7.6835 9.0168
59
5.0 1.33333 | 3.747 129 -7.0168 9.6835
0 59
30 1.0 - | 3.747 .000 | -33.0168 | -16.3165
0 0 24.66667 59
2.0 -.66667 | 3.747 .862 -9.0168 7.6835
0 59
4.0 .00000 | 3.747 | 1.000 -8.3502 8.3502
59
5.0 66667 | 3.747 .862 -7.6835 9.0168
0 59




40 1.0 - | 3.747 .000 | -33.0168 | -16.3165
0 0 24.66667 59
2.0 -.66667 | 3.747 .862 -9.0168 7.6835
0 59
3.0 .00000 | 3.747 | 1.000 -8.3502 8.3502
0 59
5.0 66667 | 3.747 .862 -7.6835 9.0168
0 59
50 1.0 - | 3.747 .000 | -33.6835 | -16.9832
0 0 25.33333 59
2.0 -1.33333 | 3.747 729 -9.6835 7.0168
0 59
3.0 -.66667 | 3.747 .862 -9.0168 7.6835
0 59
4.0 -.66667 | 3.747 .862 -9.0168 7.6835
59
NSG4 10 20 46.66667 | 4.580 .000 | 36.4615 | 56.8719
0 0 ) 15
3.0 48.00000 | 4.580 .000 | 37.7948 | 58.2052
0 * 15
4.0 47.33333 | 4.580 .000 | 37.1281 | 57.5385
* 15
5.0 48.00000 | 4.580 .000 | 37.7948 | 58.2052
0 . 15




20 1.0 - | 4.580 .000 | -56.8719 | -36.4615
0 0 46.66667 15
3.0 1.33333 | 4.580 77 -8.8719 | 11.5385
0 15
4.0 66667 | 4.580 .887 -9.5385 | 10.8719
15
5.0 1.33333 | 4.580 77 -8.8719 | 11.5385
0 15
30 1.0 - | 4.580 .000 | -58.2052 | -37.7948
0 0 48.00000 15
2.0 -1.33333 | 4.580 777 | -11.5385 8.8719
0 15
4.0 -.66667 | 4.580 .887 | -10.8719 9.5385
15
5.0 .00000 | 4.580 | 1.000 | -10.2052 | 10.2052
0 15
40 1.0 - | 4.580 .000 | -57.5385 | -37.1281
0 0 47.33333 15
2.0 -.66667 | 4.580 .887 | -10.8719 9.5385
0 15
3.0 66667 | 4.580 .887 -9.5385 | 10.8719
0 15
5.0 66667 | 4.580 .887 -9.5385 | 10.8719
0 15




50 1.0 - | 4.580 .000 | -58.2052 | -37.7948
0 0 48.00000 15
2.0 -1.33333 | 4.580 777 | -11.5385 8.8719
0 15
3.0 .00000 | 4.580 | 1.000 | -10.2052 | 10.2052
0 15
4.0 -.66667 | 4.580 .887 | -10.8719 9.5385
15
NSG5 10 20 60.00000 | 2.564 000 | 54.2855 | 65.7145
0 0 - 72
3.0 61.33333 | 2.564 .000 | 55.6188 | 67.0479
0 - 72
4.0 60.00000 | 2.564 .000 | 54.2855 | 65.7145
: 72
5.0 62.00000 | 2.564 .000 | 56.2855 | 67.7145
0 : 72
20 1.0 - | 2.564 .000 | -65.7145 | -54.2855
0 0 60.00000 72
3.0 1.33333 | 2.564 614 -4.3812 7.0479
0 72
4.0 .00000 | 2.564 | 1.000 -5.7145 5.7145
72
5.0 2.00000 | 2.564 454 -3.7145 7.7145
0 72




30 1.0 - | 2.564 .000 | -67.0479 | -55.6188
0 0 61.33333 72
2.0 -1.33333 | 2.564 614 -7.0479 4.3812
0 72
4.0 -1.33333 | 2.564 614 -7.0479 4.3812
72
5.0 66667 | 2.564 .800 -5.0479 6.3812
0 72
40 1.0 - | 2.564 .000 | -65.7145 | -54.2855
0 60.00000 72
2.0 .00000 | 2.564 | 1.000 -5.7145 5.7145
0 72
3.0 1.33333 | 2.564 614 -4.3812 7.0479
0 72
5.0 2.00000 | 2.564 454 -3.7145 7.7145
0 72
50 1.0 - | 2.564 .000 | -67.7145 | -56.2855
0 0 62.00000 72
2.0 -2.00000 | 2.564 454 -7.7145 3.7145
0 72
3.0 -.66667 | 2.564 .800 -6.3812 5.0479
0 72
4.0 -2.00000 | 2.564 454 -1.7145 3.7145

72




NSG6

10 20 60.00000 | 2.981 .000 | 53.3570 | 66.6430
0 0 . 42
3.0 60.66667 | 2.981 .000 | 54.0236 | 67.3097
0 . 42
4.0 58.00000 | 2.981 .000 | 51.3570 | 64.6430
- 42
5.0 62.00000 | 2.981 .000 | 55.3570 | 68.6430
0 : 42
20 1.0 - | 2.981 .000 | -66.6430 | -53.3570
0 0 60.00000 42
3.0 66667 | 2.981 .828 -5.9764 7.3097
0 42
4.0 -2.00000 | 2.981 518 -8.6430 4.6430
42
5.0 2.00000 | 2.981 518 -4.6430 8.6430
0 42
30 1.0 - | 2.981 .000 | -67.3097 | -54.0236
0 0 60.66667 42
2.0 -.66667 | 2.981 .828 -7.3097 5.9764
0 42
4.0 -2.66667 | 2.981 392 -9.3097 3.9764
42
5.0 1.33333 | 2.981 .664 -5.3097 7.9764
0 42




40 1.0 - | 2.981 .000 | -64.6430 | -51.3570
0 0 58.00000 42
2.0 2.00000 | 2.981 518 -4.6430 8.6430
0 42
3.0 2.66667 | 2.981 392 -3.9764 9.3097
0 42
5.0 4.00000 | 2.981 209 -2.6430 | 10.6430
0 42
50 1.0 - | 2.981 .000 | -68.6430 | -55.3570
0 0 62.00000 42
2.0 -2.00000 | 2.981 518 -8.6430 4.6430
0 42
3.0 -1.33333 | 2.981 .664 -7.9764 5.3097
0 42
4.0 -4.00000 | 2.981 209 | -10.6430 2.6430
42
NSG7 10 20 60.00000 | 3.699 .000 | 51.7562 | 68.2438
0 0 ) 85
3.0 60.66667 | 3.699 000 | 52.4229 | 68.9104
0 * 85
4.0 56.00000 | 3.699 .000 | 47.7562 | 64.2438
* 85
5.0 62.66667 | 3.699 .000 | 54.4229 | 70.9104
0 . 85




20 1.0 - | 3.699 .000 | -68.2438 | -51.7562
0 0 60.00000 85
3.0 66667 | 3.699 .861 -1.5771 8.9104
0 85
4.0 -4.00000 | 3.699 305 | -12.2438 4.2438
85
5.0 2.66667 | 3.699 488 -5.5771 | 10.9104
0 85
30 1.0 - | 3.699 .000 | -68.9104 | -52.4229
0 0 60.66667 85
2.0 -.66667 | 3.699 .861 -8.9104 7.5771
0 85
4.0 -4.66667 | 3.699 236 | -12.9104 3.5771
85
5.0 2.00000 | 3.699 601 -6.2438 | 10.2438
0 85
40 1.0 - | 3.699 .000 | -64.2438 | -47.7562
0 0 56.00000 85
2.0 4.00000 | 3.699 305 -4.2438 | 12.2438
0 85
3.0 4.66667 | 3.699 236 -3.5771 | 12.9104
0 85
5.0 6.66667 | 3.699 102 -1.5771 | 14.9104
0 85




50 1.0 - | 3.699 .000 | -70.9104 | -54.4229
0 0 62.66667 85
2.0 -2.66667 | 3.699 488 | -10.9104 55771
0 85
3.0 -2.00000 | 3.699 601 | -10.2438 6.2438
0 85
4.0 -6.66667 | 3.699 102 | -14.9104 1.5771
85
*. The mean difference is significant at the 0.05 level.
Nhiét d6 100°C chay qua SPSS:
Multiple Comparisons
LSD
95% Confidence
Interval
Mean
Dependent (OE) Differenc | Std. Lower Upper
Variable NT NT e (1-J) Error Sig. Bound Bound
NSG1 1.0 20 7.33333" | 1.520 .001 3.9460 | 10.7206
0 0 23
3.0 8.00000" | 1.520 .000 4.6127 | 11.3873
0 23
4.0 8.00000" | 1.520 .000 46127 | 11.3873
23




5.0 8.00000" | 1.520 .000 46127 | 11.3873
0 23
20 1.0 - | 1.520 .001 | -10.7206 -3.9460
0 0 7.33333" 23
3.0 66667 | 1.520 670 -2.7206 4.0540
0 23
4.0 66667 | 1.520 670 -2.7206 4.0540
23
5.0 66667 | 1.520 670 -2.7206 4.0540
0 23
30 1.0 - | 1.520 .000 | -11.3873 -4.6127
0 0 8.00000" 23
2.0 -.66667 | 1.520 670 -4.0540 2.7206
0 23
4.0 .00000 | 1.520 | 1.000 -3.3873 3.3873
23
5.0 .00000 | 1.520 | 1.000 -3.3873 3.3873
0 23
40 10 - | 1.520 .000 | -11.3873 -4.6127
0 8.00000" 23
2.0 -.66667 | 1.520 670 -4.0540 2.7206
0 23
3.0 .00000 | 1.520 | 1.000 -3.3873 3.3873
0 23
5.0 .00000 [ 1.520 | 1.000 -3.3873 3.3873
0 23




50 1.0 - | 1.520 .000 | -11.3873 -4.6127
0 0 8.00000" 23
2.0 -.66667 | 1.520 670 -4.0540 2.7206
0 23
3.0 .00000 | 1.520 | 1.000 -3.3873 3.3873
0 23
4.0 .00000 | 1.520 | 1.000 -3.3873 3.3873
23
NSG2 1.0 20 28.00000 | 3.399 .000 | 20.4258 | 35.5742
0 0 : 35
3.0 28.66667 | 3.399 000 | 21.0925 | 36.2409
0 - 35
4.0 23.33333 | 3.399 000 | 15.7591 | 30.9075
: 35
5.0 28.00000 | 3.399 .000 | 20.4258 | 35.5742
0 : 35
20 1.0 - | 3.399 .000 | -35.5742 | -20.4258
0 0 28.00000 35
3.0 66667 | 3.399 .848 -6.9075 8.2409
0 35
4.0 -4.66667 | 3.399 200 | -12.2409 2.9075
35
5.0 .00000 | 3.399 | 1.000 -7.5742 7.5742
0 35




30 1.0 - | 3.399 .000 | -36.2409 | -21.0925
0 0 28.66667 35
2.0 -.66667 | 3.399 .848 -8.2409 6.9075
0 35
4.0 -5.33333 | 3.399 148 | -12.9075 2.2409
35
5.0 -.66667 | 3.399 .848 -8.2409 6.9075
0 35
40 1.0 - | 3.399 .000 | -30.9075 | -15.7591
0 23.33333 35
2.0 4.66667 | 3.399 .200 -2.9075 | 12.2409
0 35
3.0 5.33333 | 3.399 148 -2.2409 | 12.9075
0 35
5.0 4.66667 | 3.399 200 -2.9075 | 12.2409
0 35
50 1.0 - | 3.399 .000 | -35.5742 | -20.4258
0 0 28.00000 35
2.0 .00000 | 3.399 | 1.000 -1.5742 7.5742
0 35
3.0 66667 | 3.399 .848 -6.9075 8.2409
0 35
4.0 -4.66667 | 3.399 200 | -12.2409 2.9075

35




NSG3

1.0 20 | 38.66667 | 6.095 | .000 | 25.0850 | 52.2484
0 0 | o4
3.0 | 40.66667 | 6.095 | .000 | 27.0850 | 54.2484
0 | o4
40 | 32.66667 | 6.095 | .000 | 19.0850 | 46.2484
| 54
5.0 | 40.00000 | 6.095 | .000 | 26.4183 | 53.5817
0 | 54
20 10 - | 6.095 | .000 | -52.2484 | -25.0850
0 0 | 3866667 | 54
30 | 200000 | 6.095| .750 | -11.5817 | 15.5817
0 54
40 | -6.00000 | 6.095 | .348 | -19.5817 | 7.5817
54
50 | 133333 | 6.095 | .831 | -12.2484 | 14.9150
0 54
30 10 - | 6.095 | .000 | -54.2484 | -27.0850
0 0 | 4066667 | 54
2.0 | -2.00000 | 6.095 | .750 | -15.5817 | 11.5817
0 54
40 | -8.00000 | 6.095 | .219 | -21.5817 | 5.5817
54
50 | -66667 | 6.095 | .915 | -14.2484 | 12.9150
0 54




40 1.0 - | 6.095 .000 | -46.2484 | -19.0850
0 0 32.66667 54
2.0 6.00000 | 6.095 .348 -7.5817 | 19.5817
0 54
3.0 8.00000 | 6.095 219 -5.5817 | 21.5817
0 54
5.0 7.33333 | 6.095 257 -6.2484 | 20.9150
0 54
50 1.0 - | 6.095 .000 | -53.5817 | -26.4183
0 0 40.00000 54
2.0 -1.33333 | 6.095 831 | -14.9150 | 12.2484
0 54
3.0 66667 | 6.095 915 | -12.9150 | 14.2484
0 54
4.0 -7.33333 | 6.095 257 | -20.9150 6.2484
54
NSG4 10 20 49.33333 | 3.577 .000 | 41.3617 | 57.3050
0 0 ) 71
3.0 52.00000 | 3.577 .000 | 44.0284 | 59.9716
0 * 71
4.0 42.66667 | 3.577 .000 | 34.6950 | 50.6383
* 71
5.0 48.66667 | 3.577 .000 | 40.6950 | 56.6383
0 . 71




20 1.0 - | 3.977 .000 | -57.3050 | -41.3617
0 0 49.33333 71
3.0 2.66667 | 3.577 473 -5.3050 | 10.6383
0 71
4.0 -6.66667 | 3.577 092 | -14.6383 1.3050
71
5.0 -.66667 | 3.577 .856 -8.6383 7.3050
0 71
30 1.0 - | 3.577 .000 | -59.9716 | -44.0284
0 0 52.00000 71
2.0 -2.66667 | 3.577 473 | -10.6383 5.3050
0 71
4.0 - | 3.577 026 | -17.3050 -1.3617
9.33333" 71
5.0 -3.33333 | 3.577 373 | -11.3050 4.6383
0 71
40 1.0 - | 3.577 .000 | -50.6383 | -34.6950
0 0 42.66667 71
2.0 6.66667 | 3.577 .092 -1.3050 | 14.6383
0 71
3.0 9.33333" | 3.577 .026 1.3617 | 17.3050
0 71
5.0 6.00000 | 3.577 124 -1.9716 | 13.9716
0 71




50 1.0 - | 3.977 .000 | -56.6383 | -40.6950
0 0 48.66667 71
2.0 66667 | 3.577 .856 -7.3050 8.6383
0 71
3.0 3.33333 | 3.577 373 -4.6383 | 11.3050
0 71
4.0 -6.00000 | 3.577 124 | -13.9716 1.9716
71
NSG5 10 20 55.33333 | 5.146 .000 | 43.8657 | 66.8010
0 0 - 74
3.0 58.00000 | 5.146 .000 | 46.5324 | 69.4676
0 - 74
4.0 47.33333 | 5.146 .000 | 35.8657 | 58.8010
: 74
5.0 53.33333 | 5.146 .000 | 41.8657 | 64.8010
0 : 74
20 1.0 - | 5.146 .000 | -66.8010 | -43.8657
0 0 55.33333 74
3.0 2.66667 | 5.146 616 -8.8010 | 14.1343
0 74
4.0 -8.00000 | 5.146 151 | -19.4676 3.4676
74
5.0 -2.00000 | 5.146 .706 | -13.4676 9.4676
0 74




30 1.0 - | 5.146 | .000 | -69.4676 | -46.5324

0 0 58.00000 74
20 | -2.66667 | 5.146 | .616 | -14.1343 | 8.8010

0 74
4.0 - | 5146 | 065 | -22.1343 8010

10.66667 74
50 | -4.66667 | 5146 | .386 | -16.1343 |  6.8010

0 74
40 1.0 - | 5.146 | .000 | -58.8010 | -35.8657

0 47.33333 74
2.0 8.00000 | 5.146 | .151 | -3.4676 | 19.4676

0 74
3.0 | 1066667 | 5146 | .065 | -.8010 | 22.1343

0 74
5.0 6.00000 | 5.146 | 271 | -5.4676 | 17.4676

0 74
50 1.0 - | 5.146 | .000 | -64.8010 | -41.8657

0 0 53.33333 74
2.0 200000 | 5.146 | .706 | -9.4676 | 13.4676

0 74
30 | 466667 | 5146 | .386 | -6.8010 | 16.1343

0 74
40 | -6.00000 | 5.146 | 271 | -17.4676 | 5.4676

74




NSG6

10 20 55.33333 | 5.232 .000 | 43.6749 | 66.9918
0 0 . 38
3.0 57.33333 | 5.232 .000 | 45.6749 | 68.9918
0 . 38
4.0 47.33333 | 5.232 .000 | 35.6749 | 58.9918
. 38
5.0 52.66667 | 5.232 .000 | 41.0082 | 64.3251
0 : 38
20 1.0 - | 5.232 .000 | -66.9918 | -43.6749
0 0 55.33333 38
3.0 2.00000 | 5.232 .710 -9.6585 | 13.6585
0 38
4.0 -8.00000 | 5.232 157 | -19.6585 3.6585
38
5.0 -2.66667 | 5.232 621 | -14.3251 8.9918
0 38
30 1.0 - | 5.232 .000 | -68.9918 | -45.6749
0 0 57.33333 38
2.0 -2.00000 | 5.232 710 | -13.6585 9.6585
0 38
4.0 - | 5.232 .085 | -21.6585 1.6585
10.00000 38
5.0 -4.66667 | 5.232 393 | -16.3251 6.9918
0 38




40 1.0 - | 5.232 .000 | -58.9918 | -35.6749
0 0 47.33333 38
2.0 8.00000 | 5.232 157 -3.6585 | 19.6585
0 38
3.0 10.00000 | 5.232 .085 -1.6585 | 21.6585
0 38
5.0 5.33333 | 5.232 332 -6.3251 | 16.9918
0 38
50 1.0 - | 5.232 .000 | -64.3251 | -41.0082
0 0 52.66667 38
2.0 2.66667 | 5.232 621 -8.9918 | 14.3251
0 38
3.0 4.66667 | 5.232 393 -6.9918 | 16.3251
0 38
4.0 -5.33333 | 5.232 332 | -16.9918 6.3251
38
NSG7 10 20 55.33333 | 5.641 000 | 42.7641 | 67.9025
0 0 ) 12
3.0 57.33333 | 5.641 .000 | 44.7641 | 69.9025
0 * 12
4.0 48.00000 | 5.641 .000 | 35.4308 | 60.5692
* 12
5.0 53.33333 | 5.641 .000 | 40.7641 | 65.9025
0 . 12




20 1.0 - | 5.641 .000 | -67.9025 | -42.7641
0 0 55.33333 12
3.0 2.00000 | 5.641 730 | -10.5692 | 14.5692
0 12
4.0 -7.33333 | 5.641 223 | -19.9025 5.2359
12
5.0 -2.00000 | 5.641 730 | -14.5692 | 10.5692
0 12
30 1.0 - | 5.641 .000 | -69.9025 | -44.7641
0 0 57.33333 12
2.0 -2.00000 | 5.641 730 | -14.5692 | 10.5692
0 12
4.0 -0.33333 | 5.641 129 | -21.9025 3.2359
12
5.0 -4.00000 | 5.641 494 | -16.5692 8.5692
0 12
40 1.0 - | 5.641 .000 | -60.5692 | -35.4308
0 0 48.00000 12
2.0 7.33333 | 5.641 223 -5.2359 | 19.9025
0 12
3.0 9.33333 | 5.641 129 -3.2359 | 21.9025
0 12
5.0 5.33333 | 5.641 367 -7.2359 | 17.9025
0 12




50 1.0 - | 5.641 .000 | -65.9025 | -40.7641
0 0 53.33333 12
2.0 2.00000 | 5.641 730 | -10.5692 | 14.5692
0 12
3.0 4.00000 | 5.641 494 | -8.5692 | 16.5692
0 12
4.0 -5.33333 | 5.641 367 | -17.9025 7.2359
12
*. The mean difference is significant at the 0.05 level.
Nhiét d6 120°C chay qua SPSS:
Multiple Comparisons
LSD
95% Confidence
Interval
Mean
Dependent ()] (J) Differenc | Std. Lower Upper
Variable NT NT e (I-J) Error Sig. Bound Bound
NSG1 1.0 20 2.66667" | .4216 .000 1.7272 3.6061
0 0 4
3.0 2.66667" | .4216 .000 1.7272 3.6061
0 4
4.0 2.66667" | .4216 .000 1.7272 3.6061
4




5.0 2.66667" | .4216 .000 1.7272 3.6061
0 4
20 1.0 - 4216 .000 -3.6061 -1.7272
0 0 2.66667" 4
3.0 .00000 | .4216 | 1.000 -.9395 .9395
0 4
4.0 .00000 | .4216 | 1.000 -.9395 .9395
4
5.0 .00000 | .4216 | 1.000 -.9395 .9395
0 4
3.0 1.0 - 4216 .000 -3.6061 -1.7272
0 0 2.66667" 4
2.0 .00000 4216 | 1.000 -.9395 .9395
0 4
4.0 .00000 4216 | 1.000 -.9395 .9395
4
5.0 .00000 4216 | 1.000 -.9395 .9395
0 4
40 1.0 - 4216 .000 -3.6061 -1.7272
0 2.66667" 4
2.0 .00000 4216 | 1.000 -.9395 .9395
0 4
3.0 .00000 4216 | 1.000 -.9395 .9395
0 4
5.0 .00000 | .4216 | 1.000 -.9395 .9395
0 4




50 1.0 - | 4216 .000 -3.6061 -1.7272
0 0 2.66667" 4
2.0 .00000 | .4216 | 1.000 -.9395 .9395
0 4
3.0 .00000 | .4216 | 1.000 -.9395 .9395
0 4
4.0 .00000 | .4216 | 1.000 -.9395 .9395
4
NSG2 1.0 20 24.00000 | 1.932 .000 [ 19.6948 28.3052
0 0 * 18
3.0 24.66667 | 1.932 .000 20.3615 28.9718
0 * 18
4.0 24.00000 | 1.932 .000 19.6948 28.3052
- 18
5.0 24.66667 | 1.932 .000 20.3615 28.9718
0 * 18
20 1.0 - | 1.932 .000 | -28.3052 | -19.6948
0 0 24.00000 18
3.0 .66667 | 1.932 A37 -3.6385 49718
0 18
4.0 .00000 | 1.932 | 1.000 -4,3052 4.3052
18
5.0 .66667 | 1.932 A37 -3.6385 49718
0 18




30 1.0 - | 1.932 .000 | -28.9718 | -20.3615
0 0 24.66667 18
2.0 -.66667 | 1.932 137 -4.9718 3.6385
0 18
4.0 -.66667 | 1.932 137 -4.9718 3.6385
18
5.0 .00000 | 1.932 | 1.000 -4.3052 4.3052
0 18
40 1.0 - | 1.932 .000 | -28.3052 | -19.6948
0 24.00000 18
2.0 .00000 [ 1.932 | 1.000 -4.3052 4.3052
0 18
3.0 66667 | 1.932 137 -3.6385 4.9718
0 18
5.0 66667 | 1.932 137 -3.6385 4.9718
0 18
50 1.0 - | 1.932 .000 | -28.9718 | -20.3615
0 0 24.66667 18
2.0 -.66667 | 1.932 137 -4.9718 3.6385
0 18
3.0 .00000 | 1.932 | 1.000 -4.3052 4.3052
0 18
4.0 -.66667 | 1.932 137 -4.9718 3.6385

18




NSG3

10 20 28.66667 | 2.022 000 | 24.1611 | 33.1722
0 0 . 10
3.0 30.00000 | 2.022 .000 | 25.4945 | 34.5055
0 . 10
4.0 29.33333 | 2.022 .000 | 24.8278 | 33.8389
- 10
5.0 30.00000 | 2.022 .000 | 25.4945 | 34.5055
0 : 10
20 1.0 - | 2.022 .000 | -33.1722 | -24.1611
0 0 28.66667 10
3.0 1.33333 | 2.022 525 -3.1722 5.8389
0 10
4.0 66667 | 2.022 748 -3.8389 5.1722
10
5.0 1.33333 | 2.022 925 -3.1722 5.8389
0 10
30 1.0 - | 2.022 .000 | -34.5055 | -25.4945
0 0 30.00000 10
2.0 -1.33333 | 2.022 525 -5.8389 3.1722
0 10
4.0 -.66667 | 2.022 748 -5.1722 3.8389
10
5.0 .00000 | 2.022 | 1.000 -4.5055 4.5055
0 10




40 1.0 -| 2.022 | .000 | -33.8389 | -24.8278

0 0 29.33333 10
2.0 -66667 | 2.022 | .748 | -5.1722 3.8389

0 10
3.0 66667 | 2.022 | .748 | -3.8389 5.1722

0 10
5.0 66667 | 2.022 | .748 | -3.8389 5.1722

0 10
50 1.0 - | 2.022 | .000 | -34.5055 | -25.4945

0 0 30.00000 10
2.0 -1.33333 | 2.022 | .525| -5.8389 3.1722

0 10
3.0 .00000 | 2.022 | 1.000 | -4.5055 4.5055

0 10
4.0 66667 | 2.022 | .748 | -5.1722 3.8389

10
NSG4 1.0 2.0 | 50.66667 | 3.155 | .000 | 43.6363 | 57.6970

0 0 - 24
3.0 | 52.66667 | 3.155 | .000 | 45.6363 | 59.6970

0 * 24
4.0 | 52.66667 | 3.155 | .000 | 45.6363 | 59.6970

* 24
50 | 52.66667 | 3.155 | .000 | 45.6363 | 59.6970

0 - 24




20 1.0 - | 3.155 .000 | -57.6970 | -43.6363
0 0 50.66667 24
3.0 2.00000 | 3.155 .540 -5.0303 9.0303
0 24
4.0 2.00000 | 3.155 .540 -5.0303 9.0303
24
5.0 2.00000 | 3.155 540 -5.0303 9.0303
0 24
30 1.0 - | 3.155 .000 | -59.6970 | -45.6363
0 0 52.66667 24
2.0 -2.00000 | 3.155 540 -9.0303 5.0303
0 24
4.0 .00000 | 3.155 | 1.000 -7.0303 7.0303
24
5.0 .00000 | 3.155 | 1.000 -7.0303 7.0303
0 24
40 1.0 - | 3.155 .000 | -59.6970 | -45.6363
0 0 52.66667 24
2.0 -2.00000 | 3.155 540 -9.0303 5.0303
0 24
3.0 .00000 | 3.155 | 1.000 -7.0303 7.0303
0 24
5.0 .00000 | 3.155 | 1.000 -7.0303 7.0303
0 24




50 1.0 - | 3.155 .000 | -59.6970 | -45.6363
0 0 52.66667 24
2.0 -2.00000 | 3.155 540 | -9.0303 5.0303
0 24
3.0 .00000 [ 3.155 | 1.000 | -7.0303 7.0303
0 24
4.0 .00000 | 3.155 | 1.000 | -7.0303 7.0303
24
NSG5 10 20 60.00000 | 2.699 .000 | 53.9845 | 66.0155
0 0 - 79
3.0 62.66667 | 2.699 .000 | 56.6512 | 68.6822
0 - 79
4.0 62.00000 | 2.699 .000 | 55.9845 | 68.0155
: 79
5.0 62.00000 [ 2.699 .000 | 55.9845 | 68.0155
0 : 79
20 1.0 - | 2.699 .000 | -66.0155 | -53.9845
0 0 60.00000 79
3.0 2.66667 | 2.699 347 -3.3488 8.6822
0 79
4.0 2.00000 | 2.699 476 | -4.0155 8.0155
79
5.0 2.00000 | 2.699 476 | -4.0155 8.0155
0 79




30 1.0 - | 2.699 .000 | -68.6822 | -56.6512

0 0 62.66667 79
2.0 -2.66667 | 2.699 347 -8.6822 3.3488

0 79
4.0 -.66667 | 2.699 .810 -6.6822 5.3488

79
5.0 -.66667 | 2.699 810 -6.6822 5.3488

0 79
40 1.0 - | 2.699 .000 | -68.0155 | -55.9845

0 62.00000 79
2.0 -2.00000 | 2.699 476 -8.0155 4.0155

0 79
3.0 66667 | 2.699 810 -5.3488 6.6822

0 79
5.0 .00000 | 2.699 | 1.000 -6.0155 6.0155

0 79
50 1.0 - | 2.699 .000 | -68.0155 | -55.9845

0 0 62.00000 79
2.0 -2.00000 | 2.699 476 -8.0155 4.0155

0 79
3.0 66667 | 2.699 810 -5.3488 6.6822

0 79
4.0 .00000 [ 2.699 | 1.000 -6.0155 6.0155

79




NSG6

10 20 59.33333 | 2.633 .000 | 53.4664 | 65.2003
0 0 . 12
3.0 62.00000 | 2.633 .000 | 56.1330 | 67.8670
0 . 12
4.0 62.00000 | 2.633 .000 | 56.1330 | 67.8670
- 12
5.0 61.33333 | 2.633 .000 | 55.4664 | 67.2003
0 : 12
20 1.0 - | 2.633 .000 | -65.2003 | -53.4664
0 0 59.33333 12
3.0 2.66667 | 2.633 335 | -3.2003 8.5336
0 12
4.0 2.66667 | 2.633 335 | -3.2003 8.5336
12
5.0 2.00000 | 2.633 465 | -3.8670 7.8670
0 12
30 1.0 - | 2.633 .000 | -67.8670 | -56.1330
0 0 62.00000 12
2.0 -2.66667 | 2.633 335 | -8.5336 3.2003
0 12
4.0 .00000 [ 2.633 | 1.000 | -5.8670 5.8670
12
5.0 -.66667 | 2.633 .805 | -6.5336 5.2003
0 12




40 1.0 - | 2.633 .000 | -67.8670 | -56.1330
0 0 62.00000 12
2.0 -2.66667 | 2.633 335 -8.5336 3.2003
0 12
3.0 .00000 [ 2.633 | 1.000 -5.8670 5.8670
0 12
5.0 -.66667 | 2.633 .805 -6.5336 5.2003
0 12
50 1.0 - | 2.633 .000 | -67.2003 | -55.4664
0 0 61.33333 12
2.0 -2.00000 | 2.633 465 -7.8670 3.8670
0 12
3.0 66667 | 2.633 .805 -5.2003 6.5336
0 12
4.0 66667 | 2.633 .805 -5.2003 6.5336
12
NSG7 10 20 60.66667 | 2.347 .000 | 55.4359 | 65.8974
0 0 ) 58
3.0 62.66667 | 2.347 .000 | 57.4359 | 67.8974
0 * 58
4.0 62.66667 | 2.347 .000 | 57.4359 | 67.8974
* 58
5.0 62.66667 | 2.347 .000 | 57.4359 | 67.8974
0 . 58




20 1.0 - | 2.347 .000 | -65.8974 | -55.4359
0 0 60.66667 58
3.0 2.00000 | 2.347 414 -3.2307 7.2307
0 58
4.0 2.00000 | 2.347 414 -3.2307 7.2307
58
5.0 2.00000 | 2.347 414 -3.2307 7.2307
0 58
30 1.0 - | 2.347 .000 | -67.8974 | -57.4359
0 0 62.66667 58
2.0 -2.00000 | 2.347 414 -7.2307 3.2307
0 58
4.0 .00000 | 2.347 | 1.000 -5.2307 5.2307
58
5.0 .00000 | 2.347 | 1.000 -5.2307 5.2307
0 58
40 1.0 - | 2.347 .000 | -67.8974 | -57.4359
0 0 62.66667 58
2.0 -2.00000 | 2.347 414 -7.2307 3.2307
0 58
3.0 .00000 | 2.347 | 1.000 -5.2307 5.2307
0 58
5.0 .00000 | 2.347 | 1.000 -5.2307 5.2307
0 58




50 1.0 -
0 0 62.66667

*

2.0 -2.00000
0
3.0 .00000
0
4.0 .00000

2.347
58

2.347
58

2.347
58

2.347
58

.000

414

1.000

1.000

-67.8974

-7.2307

-5.2307

-5.2307

-57.4359

3.2307

5.2307

5.2307

*. The mean difference is significant at the 0.05 level.
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LOI CAM DOAN
To1 xin cam doan day la cong trinh nghién ctru do to1 thuc hién khong sao chép cua nguoi
khac. Nhitng két qua va s liéu trong cong trinh Nghién ctru khoa hoc ndy chua tirng dugc
cong bd trong bat ctr cong trinh nghién ctru nao. Toi xin chiju hoan toan trach nhiém trude
nha trudong vé sy cam doan nay.
Lam Pong, ngdy thang niam

Tac gia

Tran Thi Bich Thoa



LOI CAM ON

Dé hoan thanh cong trinh Nghién ctru khoa hoc nay t6i xin chan thanh cam on ban
giam hiéu nha truong Pai Hoc Pa Lat, khoa Nong Lam cung toan thé quy thay c6 di tan
tinh giang day trong sudt qua trinh hoc tai truong.

Dic biét, toi xin guri 101 cAm on siu sac dén giang vién hudng dan Tran Thi Minh Loan
d3 nhiét tinh gitp d& trong nghién ciru, chi ra cac 16i sai dé kip thoi khéc phuc trong sudt
qua trinh thyc hién dé hoan thanh cong trinh Nghién ctru khoa hoc nay.

Xin cdm on ¢6 Cao Thi Lan da gitp do to1 trong khi thuc hién nghién ctru nay.

To1 cling guri 161 cam on dén truong Pai Hoc Pa Lat da tao moi diéu kién thuan loi
nhat vé co s& vat chat, khoa hoc k¥ thuat trong sut thoi gian qua.

Cudi cung toi xin chan thanh cam on gia dinh, ban bé va tit ca nhitng ngudi than da
ludn quan tim dong vién va gitip d& toi trong sudt thoi gian hoc tap va thuc hién cong trinh
Nghién ctru khoa hoc nay.

Cam on toan bo thay co trong khoa Nong 1am di tao cho t6i mot moi truong t6t dé hoc
tap va sang tao.

Kinh chiic quy thay c6 khoa Nong Lam doi dao strc khoe, thanh cong trong su nghiép.

To61 xin chan thanh cam on!
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DANH MUC TU VIET TAT
BCAs: Biological Control Agents

CFU: Colony Forming Unit

Ctg: Cong su

T. harzianum: Trichoderma harzianum
T. viride: Trichoderma viride

THSM: Trichoderma harzianum - selective media



BO GIAO DUC VA PAO TAO

TRUONG PAI HOC PA LAT

THONG TIN VE SINH VIEN

CHIU TRACH NHIEM CHINH THUC HIEN PE TAI

I. SO LUQC VE SINH VIEN:
Ho va tén: Tran Thi Bich Thoa
Sinh ngay: 26 thang 05 nam 2019
Noi sinh: Pa Lat — Lam Ddng

Lop: NHK41 Khéa: 41

Khoa: Nong lam

bia chi lién hé: Lop NHK41, Khoa Nong lam, truong Pai hoc Pa Lat

bién thoai: 0919793962 Email: bichthoatt.2605@gmail.com

I1. QUA TRINH HOC TAP:
* Nam thwr 1:

Nganh hoc: Nong hoc Khoa: Nong lam

Két qua xép loai hoc tap: DPTBTL: 2.95/4.0 - Kha

So luoc thanh tich: Hoc bong khuyén khich hoc tap hoc ky 1.
* Nam thur 2:

Nganh hoc: Nong hoc Khoa: Nong lam

Két qua xép loai hoc tap: DPTBTL: 3.06/4.0 - Kha

So luoc thanh tich: Hoc bong khuyén khich hoc tap hoc ky 1, hoc bong tap doan CJ Han
Qudc.
* Nam thir 3: Hoc ky 1

Nganh hoc: Nong hoc Khoa: Nong lam



Két qua xép loai hoc tap: DPTBTL: 3.12/4.0 - Kha
So luoc thanh tich: Hoc bong khuyén khich hoc tap hoc ky 1.
Ngay théang nam
X&c nhan cia trwong dai hoc Sinh vién chiu trach nhiém chinh
(ky tén va déng dau) thuc hién dé tai

(ky, ho va tén)



BO GIAO DUC VA PAO TAO

TRUONG PAI HOC PA LAT

THONG TIN KET QUA NGHIEN CUU CUA PE TAI

1. Thong tin chung:
- Tén d& tai: Tuyén chon mot sé chang vi sinh vat ban dia 6 tiém nang ddi khang véi
tuyén tring
- Sinh vién thuc hién: Tran Thi Bich Thoa
- Lop: NHKA41 Khoa: N6ng Iam Nam tha: 3 S6 nam dao tao: 4
- Nguoi huéng dan: TS. Tran Thi Minh Loan
2. Muc tiéu dé tai:

Phan Iap va tuyén chon mét sé chung vi sinh vat ban dia ¢ kha nang kiém soat tuyén
trung gay hai cay trong trong dat tai Lam Dong.

banh gia kha nang trng dung cac chung vi sinh vat ban dia da phan 1ap trong viéc han
ché sy phét trién cua tuyén tring nét sung (Meloidogyne sp.) trong diéu kién phong thi
nghig¢m.
3. Tinh m¢i va sang tao:

Tuyén chon dugc hai chang vi sinh vat ban dia: Trichoderma harzianum va
Streptomyces sp. ¢6 kha ning d6i khang véi tuyén tring nét sung (Meloidogyne sp.) c6
trong dat trong ca phé tai Lam Dong.

4. Két qua nghién ciu:

Phan lap duoc hai ching vi sinh vat tir dat trong ca phé tai Lam Doéng la T.
harzianum voi mat do 1,8.10° CFU/g va xa khuan Streptomyces sp. véi mat do 1,5.10°
CFU/qg.

Chung T. harzianum c6 kha ning kiém soat tuyén tring nét sung Meloidogyne sp.
nhanh hon chiing Streptomyces sp. vao thoi diém 120 gio sau khi xt ly véi hiéu qua 100%

cao hon xa khuan Streptomyces sp. chi dat 98,41%.



5. Péng gép vé mit kinh té - x& hdi, gido duc va dao tao, an ninh, quéc phong va kha

niing ap dung cia dé tai:

Dua ra hai chung vi sinh vt ¢ trong dét trong ca phé tai Lim Déng vao tap hop
chang vi sinh vat ¢ tiém ning ddi khang vai tuyén tring ndt sung (Meloidogyne sp.). Két
qua cua dé tai co thé 1am tai liéu tham khao cho cac nghién ciu tiép theo va bd sung vao
dan liéu bién phép sinh hoc trong phong trir tuyén tring ndt sung tai Lim Bong néi chung
va ca nudc noi riéng

Ngay thang nam
Sinh vién chiu trach nhiém chinh
thuc hién dé tai

(ky, ho va tén)

Nhan xét ciia ngudi hwong din vé nhirng déng gop khoa hoc cia sinh vién thuc hién
dé tai (phdn nay do nguwoi huéng dan ghi): Dé tai bd sung dan liéu méi cac chung vi sinh
vat ban dia c6 tiém ning trong phong trir tuyén tring ndt sung hai cdy rau tai Viét Nam.
Két qua nghién ctu xac dinh dwoc loai Trichoderma harzianum va Streptomyces sp. ¢6
hiéu qua phong trir au tring tudi 2 cua tuyén tring Meloidogyne sp. dat 100% va 98% trong
diéu kién phong thi nghiém.

Két qua nghién ciru c6 thé 1am tai liéu tham khao cho sinh vién chuyén nganh néng

nghiép trong hoc tap va nghién ctu.
Ngay 02 thang 7 nam 2020
Xac nhan cia trwong dai hoc Ngwoi hwéng dan

(ky tén va déng dau) (ky, ho va tén)

Tran Thi Minh Loan



MO DAU

1. Pit van dé

Mot trong nhitng mdi lo ngai hang dau cta nén nong nghiép thé gidi néi chung
va nén nong nghiép Viét Nam noi riéng d6 1a bénh tuyén tring gay hai trong dat do
nhirng thiét hai ma né mang lai trong san xuat. Su ky sinh ctia tuyén trang trén thuc
vat can trd qué trinh hat chat dinh dudng cta cdy, ngin chin dong van chuyén nudc
va dinh dudng khién cay trong kém phat trién, ning suit va pham chat ciy tréng giam
sut, déng thoi tao diéu kién cho sy xAm nhiém cua céac loai nAm gay hai cho cay tréng
dé dang xuat hién. Cac phat hién méi ddy da cho thay sb luong tuyén tring da ting
300% trong thap ky qua trén nhiéu canh dong cay trong (Dieterich va Sommer, 2009).
Chinh nhiing tac dong tiéu cuc dén san xuat nong nghiép, bénh tuyén trung gay hai

thuc vat dang 1a mdi quan tim hang dau can thiét c6 giai phap dé phong tru.

Tuyén trung ndt sung (Meloidogyne sp.) da xuat hién va gay hai 1én hau hét
cac loai cAy nong nghiép trong tai cac ving chau A, chau Phi, chdu Au, Nam My va
Trung My, udc tinh tuyén tring c6 thé 1am giam dén 10% ning suat cay trong dbi voi
khu vyc Trinidad va trén 25% d6i véi cdy trong tai Malawi, Ecuador va Tanzania.
Tai Viét Nam, tuyén tring ndt sung (Meloidogyne sp.) 1a ddi twong giy hai ning va
con 1a loai twong hd gitip cho cac loai nAm nhu Fusarium spp, Phytophthora gay bénh
vang 14, héo rii, théi ré trén cy trong. Hang nim trén dia ban tinh Lam Dong, ciy
trong bi cac loai bénh cdy khac nhau ma nguyén nhan gay bénh 1a khac nhau, trong
d6 ngudn bénh chi yéu 13 tir ndm, tuyén trang, vi khuan va virus. Theo thong ké, c6
tir 8000 dén 10000 ha ca phé bi nhiém tuyén tring nang.

Dbac biét hién nay, bién phap héa hoc dugc khuyén cdo st dung voi nhiéu hoat
chét doc hai ethoprophos, carbosulfan, chlorpyrifos lam anh huéng dén cac sinh vét
n6i chung, cac sinh vat c6 lgi va dic biét 1a nhom vi sinh vat dat, 1am giam da dang
sinh hoc va hé sinh thai dit. Trong h¢ sinh thai dat, vi sinh vat dit da dang vé loai va
chirc nang. Cac loai vi sinh vét nay c6 kha ning sinh tong hop cac chat dé chuyén doi
céc chéat vo co va kho tiéu thanh dang hitu co va dé tiéu cho cay trong dé dang hip
thu va str dung. Céc vi sinh vat nay con c6 churc ning cong sinh véi nhau va voi cay

trong dé ho trg sinh trudng ciia cdy trong va nang cao ning suat cdy trong. Ngoai ra,
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trong d4t ludn ton tai mot hé vi sinh vat ddi khang véi vi sinh vat, con trung va tuyén
tring gay hai, c6 tiém ning 16n trong viéc phong trir dich hai.

Trong dat c6 rat nhiéu loai vi sinh vét c¢6 kha nang d6i khang voi tuyén tring.
Trén thé gi61 viée khai thac str dung cac vi sinh vat nay rat hiéu qua. O Viét Nam, sit
dung ché pham sinh hoc trong phong trir tuyén tring kha phd bién, cac ché pham sinh
hoc co ngu(‘”)n géc thuc vat, dong vat va vi sinh vat dugc san xuét thanh nhiing ché
pham thuong mai kha pho bién. Mot trong nhiing ché pham vi sinh vat kha pho bién
trén thi truong d6 Trichoderma. Tuy nhién, nhitng ching vi sinh vat ndy dugc nhap
va duoc san xuit ¢ nhitng ving sinh thai khic ma khong phai vi sinh vét ban dja.
Chinh vi thé hiéu qua vé mat sinh hoc va sinh thai khong cao. Do do, viéc sir dung
bién phéap sinh hoc dugc khuyén khich va chi trong hon bang cach sir dung cac vi
sinh vat dat c6 kha ning phong trir tuyén trung. Nhiéu loai sinh vat c6 kha ning 1am
tang sinh truéng cua cay, tao ra cac chat doc td c6 tiém ning ngin can sy sinh san,
sinh truéng ciia trimg va au trung tudi 2 ca tuyén tring ndt sung (Meloidogyne sp.)
do vay c6 thé dugc dua vao ung dung trong phong trir tuyén trung (Siddiqui va ctg,
2012).

Chinh vi vay, “Nghién ctru tuyén chon mét so chiing vi sinh vat ban dia c6
tiém ning d6i khang véi tuyén trung nét swng (Meloidogyne sp.)” ¢6 vai trd quan
trong trong viéc dong gop, bd sung vao su phat trién cac bién phap bao vé thuc vat
sinh hoc dé gop phan khong ché tuyén tring nét sung lay lan trong dét, duy tri va

phat trién su da dang sinh hoc trong dat va han ché 6 nhiém méi trudng.

1. Muc tiéu nghién ciru
Phan 1ap va tuyén chon mot so6 ching vi sinh vat ban dia c6 kha nang kiém soat

tuyén trung gy hai cay trong trong dét tai LAm Dong.

Danh gia kha nang tng dung céc chung vi sinh vat ban dia da phan lap trong
viéc han ché sy phat trién ciia tuyén tring ndt sung (Meloidogyne sp.) trong diéu kién

phong thi nghiém.

2. Pham vi nghién ctru
Dic diém hinh thai mot s6 chung vi sinh vat ban dia c6 kha nang kiém soat tuyén

trung gy hai ciy trong trong dat tai LAm Dong.
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Panh gia anh huéng cia cac ching vi sinh vét ddi khang tuyén tring gy hai

ciy trong trong dat tai LAm Pong.



CHUONG 1. TONG QUAN TAI LIEU

1.1 Téng quan vé vi sinh vat

1.1.1 Vi sinh vat dét

Trong ty nhién vi sinh vat c6 mit & khip moi noi: trong dét, trong nudc, trong
khong khi va trén bé mit cta cac sinh vat khac. Moi trudng dat 13 noi c¢6 nhiéu chét
dinh dudng, 12 mot hé sinh thai da dang trai qua qua trinh phong hoa hang tri€éu nam
d3 tré thanh méi trudng séng 1y twong cho cac loai vi sinh vat phat trién. Cac loai vi
sinh vat nay sinh truéng va phat trién trong dat tao thanh mot hé vi sinh vat dat da
dang sinh hoc. H¢ vi sinh vat dat bao gém 90% vi khuan, 8% xa khuan, 1% nam va
1% con lai 1a tao, dong vat nguyén sinh. Cac loai vi sinh vat ndy c6 mdi quan hé
tuong hd, canh tranh, ky sinh hay cong sinh nham muc dich sinh truéng ciia chiing,
phat trién quan x4 vi sinh vat dat. Trong qua trinh chiing tac dong 14n nhau ciing tac

dong dén cay trong, trong d6 bao gdm ca nhing tac dong cé loi va co hai.

Vi sinh vat dat tham gia vao qua trinh hinh thanh dat tréng trot, cai thién ciu
trac dat; phan giai cellulose, 14n, pectin; chuyén hoa cac hop chat thanh cac chat don
gian, chat dinh dudng; ¢ dinh nito,... Trong noéng nghiép, vi sinh vét chiém 1 phan
quan trong trong viéc tmg dung tao cac san pham phan bon vi sinh, ché pham sinh
hoc phong trur sau, bénh hai, xur 1y nguén nude tudi, cai tao dat va 1én men thuc phém
gilp tang gia tri ndng san.

Dit trong trot dong vai trd quan trong trong nganh ndéng nghiép, tuy nhién do
viéc lam dung st dung thudc hoa hoc dé phong trir sau, bénh hai néi chung va tuyén
tring ndi riéng da gdy anh hudng 16n dén hé sinh thai va hé vi sinh vét dat. Mt khac
qua trinh sir dung bién phap hoa hoc ting 1én s& dan dén tinh khang thudc cho cac
loai gay bénh. Vi viy, viéc 4p dung cac bién phap sinh hoc vao viéc phong chong
tuyén tring 1a chién lugc quan trong trong viéc phong trir dich hai tong hop trén ciy
tréng.

Céc loai vi khuan ddi khang (VKPK) déu thudc hé vi sinh vat sdng ¢ ving ré
cdy trong va séng hoai sinh trong dét (Schlegel, 1981). Trén thé gidi da co nhiéu tac
gia nghién ctru vé hiéu luc cuia VKDK véi cac tic nhan gay bénh cay (do vi khuan va

nam). Két qua nghién ctru cho thiy cac loai VKDK co thé bao vé cay trong, chong
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lai cac vi sinh vat gdy bénh, dong thoi tao diéu kién cho ciy trong sinh truong va phét
trién tt (Weller, 1988; Défago va Haas, 1990; Kloepper, 1993). VKDK c6 kha ning
canh tranh v&i nguyén t6 dinh dudng sat (Fe) (Scher, 1986). Mot sé ching vi khuan
dugc sir dung nhu 1a: Bacillus sp., Pseudomonas sp.,... VKDPK c6 thé san sinh ra
cyanide, quy nap (Iam ting) tinh chdng chiu ctia cdy, san sinh ra chat kich thich sinh
truong va co kha ning phan giai doc t6 do vi sinh vét gdy bénh tiét ra (Utsumi va ctg
1988; Toyoda va ctg, 1988). VKPK c6 kha ning canh tranh, chiém chd rat thuan loi
& vang ré cua cdy trong (Bull va ctg, 1991, Lugtenberg va ctg, 1991; Parke, 1990;
Schroth va Hancock,1982; Weller, 1988). VKPK c6 kha niang phong chdng lai nhiéu
loai vi sinh vat gdy bénh cay chil yéu, ngodi ra né con co tdm quan trong chéng lai
nhiing vi sinh vat thit yéu hai cay, nghia 12 ban than no c6 kha ning chdng lai nhiing
loai vi sinh vat gdy bénh ma nhirng vi sinh vat d6 thuong lam gidm su sinh truéng
phat trién cua cay trong (Defago va Haas, 1990; Gamliel va Katan, 1993).

Céc loai nAm d6i khang (NPK) duogc sir dung trong phong trir bénh hai ciy
thudng 1a nhimng loai ¢6 ngudn gdc trong dét, trong qua trinh sinh san NPK san sinh
ra chat khang sinh c6 tac dung trc ché va tidu diét cac loai nAm bénh gy hai cho cay.
Cac loai NPK thuong duoc st dung la: Penicillium sp., Trichoderma sp.,
Acremonium killense, Chaetomium globosum,... NDK xam nhdp vao bén trong soi
nam giy bénh bang cach quin chit soi ndm gdy bénh va thuy phan vach soi nim
bénh, sau d6 NPK pha huy té bao va tiéu diét nAm bénh. Ngoai ra cic chat khiang
sinh do NPK tiét ra c6 kha nang kim ham sy phat trién ciia nAm bénh, co thé ky sinh

ti€u diét nam bénh.

1.1.2 Sinh truéng va phat trién vi sinh vat

Sinh truéng va phat trién 1a thudc tinh co s& cua vi sinh vat. Sinh trudng la sy
tang kich thudc va khdi lugng té bao, con phat trién (sinh san) 1a sy ting sb lugng té
bao. Piéu can chu ¥ 12 khi n6i vé sinh trudng va phét trién ca vi khuan tic 1a dé cap
dén sinh truong va phat trién ciia mot sb lugng lon té bao cua cung mot loai. Boi vi,
viéc nghién ciru mot ca thé té bao vi khuan qua nho 1a rat kho. Tuy nhién sy ting sd
lugng té bao khong phai bao gio cling dién ra Song song voi sy ting sinh khdi. Chang
han, khi chat dinh dudng trong moi truong da can, vi khuén tuy con phan chia 1 - 2

14n nhung cho 2 - 4 t& bao nhé hon té bao binh thuong, trong pha mé dau, sinh khdi
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vi khuan ting 1én, nhung s té bao khong thay doi, nguoc lai, vao cudi pha logarit

kich thudc t€ bao gidm di nhung s6 t€ bao van con tang.

Nubi cdy tinh 1a phuong phap nudi ciy ma trong subt thoi gian dé ta khong
thém vao chat dinh dudng ciing khong loai bo di cac san phdm cudi cling cua trao d6i
chét (quan thé té bao bi gi6i han trong mot khoang khéng gian nhét dinh). Su sinh
truong trong mot hé thdng dong” hay “hé kin” nhu vy tudn theo nhitng quy luat bét

budc khong nhiing d61 véi cac co thé don bao ma ca doi vai cac co thé da bao.

Do thi biéu dién sy phu thudc cua logarit ) lugng té bao theo thoi gian goi la

dudng cong sinh trudng:

FPha cén bing

Pha suy
FORE

ad logarit clla cdc t8 bao song —m

Thin gian —=

Hinh 1.1: Cac pha phat trién cta vi sinh vt
(Nguon: Willey va ctg, 2008)
Qua trinh sinh truéng cia té bao vi sinh vat trong hé kin trai qua cac giai doan:
* Pha lag (pha m& dau = pha tiém tang)

Pha nay tinh tir luc bat dau nudi cdy dén khi vi khuan dat duoc téc d6 sinh
truéng cuc dai. Trong pha lag vi khuan chwa phéan chia (nghia 13 chua c6 kha ning
sinh san) nhung thé tich va khéi lugng té bao ting 1én 15 rét do qua trinh tong hop
cac chat, trudc hét 1a cac cao phan tir (protein, enzyme, acid nucleic.) dién ra manh

~

me.



Do dai clia pha lag phu thudc trudc hét vao tudi clia 6ng giéng va thanh phan
moi truong. Thong thuong té bao cang gia thi pha lag cang dai. RS rang nguyén nhan
ctia pha lag 13 su khac biét giita cac té bao & pha 6n dinh (hoic bao tir) v6i cac té bao
dang sinh trudng logarit. Trong pha lag dién ra viéc xay dung lai cac té bao nghi thanh
cac té bao sinh truong logarit (hodc sinh trudng theo liy thira). Khi chuyén cac té bao
dang sinh truong logarit vao méi truong mdi khac véi moi trudng trude do ta van
thdy co sy xuat hién pha lag. Nguyén nhan cta pha lag trong truong hop nay chinh 1a
su thich Gmg cua vi khuin véi diéu kién nudi cdy moi; sy thich tng dé co6 lién quan
dén viéc téng hop cic enzyme méi ma trude ddy té bao chua can. Cac enzyme méi

nay dugc tong hgp nho su cam ng ctia cac co chat moi.

Dic trung cta hién tuong sinh truong kép 1a duong cong sinh truong gom hai
pha lag va hai pha log. Sau khi két thuc pha log thtr nhat té bao lai mo dau pha lag
thir hai va tiép tuc pha log thit hai.

Hién tuong sinh trudng kép thuong gap khi nudi cay vi khuan trong méi truong
chtra ngudn cacbon gdm mot hdn hop ciia hai chat hitu co khac nhau. Khi sinh truong
té bao s& dong hoa trudc tién ngudn cacbon nao ma chung thich nhat. Pong thoi co
chat thir nhat nay di kim him cac enzyme can cho viéc dong hoa co chat thir hai. Chi
sau khi ngudn carbon thtr nhat d3 can thi ngudn carbon thtr hai méi ¢ thé cam tng

tong hop nén cac enzyme can trong viéc chuyén hoda no.

Hién tuong sinh trudng kép khong chi han ché & cac ngudn cacbon va ning
luong ma thiy cac ngudn nito va photpho. Ching han Aerobacter aerogenes co thé
sit dung ngudn nito 1a amino acid, mudi amoni va nitrate. Néu khi cay chuyén vi
khuan tir mdi trudng nude thit sang mdi trudng chira mudi amoni hoic nitrate thi pha
lag s& biéu hién. Néu tir moi truong nude thit sang moi trudng chira hdn hop ca hai
loai mubi sé& thay c6 hién tugng sinh truong kép. Céac ion NH duoc dong hod trudc
ddng thoi kiém ché viéc téng hop cam Gmg enzyme nitrate - reductase. Chi sau khi
hét mubi amoni trong moi truong thi mudi nitrat méi duge st dung (Nguyén Lan

Diing, 2010).

Sinh truong kép 1a hién twong phd bién va co thé giai thich bang co ché kiém

ché no6i chung va dac biét bang hiéu tng glucose.



* Pha logarit (pha log)

Trong pha ndy vi khuan sinh truéng va phat trién theo liiy thira, nghia 1a sinh

khéi va s6 té bao ting theo phuong trinh:
N = No x 2% hay X = X x e"t

Kich thudc cia té bao, thanh phan héa hoc, hoat tinh sinh ly... n6i chung khéng thay
d6i theo thoi gian. Té bao & trang thai dong hoc va duge coi nhu 14 nhiing té bao tiéu

chuan”.
* Pha 6n dinh (pha can bang)

Trong pha nay quan thé vi khuan ¢ trang thai can bang dong hoc, sb té bao
moi sinh ra bang s6 té bao cii chét di. Két qua 1a sd té bao séng khong ting ciling
khong giam. Tc @6 sinh trudng phu thudc vao ndng do co chit. Cho nén khi giam
noéng do co chét (trude khi co chat bi can hoan toan) toc do sinh truong cua vi khuan

cling giam. Do d6 viéc chuyén tir pha log sang pha 6n dinh dién ra dan déan.

Nguyén nhan ton tai ctia pha 6n dinh rd rang 1 do sy tich lily san pham doc
ctia trao d6i co chit (cac loai ruou, acid hitu co) va viée can chat dinh dudng (thuong
1a chat dinh dudng c6 ndng do thap nhat). Nguyén nhan thir nhét rat phirc tap va kho

phén tich, nguyén nhan thir hai da dugc nghién ctru k¥ hon.
*Pha tor vong

Trong pha nay sd luong té bao c6 kha ning sdng giam theo lily thira (mic du
s6 luong té bao tong cong co thé khong giam). Doi khi cac té bao bi tw phan nhd cac
enzyme ciia ban than. O cac vi khuan sinh bao tir qua trinh phirc tap hon do su hinh

thanh bao ttr.

Thuc ra chua c¢6 mot quy luat chung cho pha tir vong. Sur chét cia té bao co
thé nhanh hay cham, c6 lién quan dén su tu phan hay khéng tu phan. Do stic song 16n
bao tir bi chét cham nhét (trong nhiing diéu kién thich hop nhu kho va nhiét d thap
bao tir c6 thé c6 kha ning sng vai trim nim). Nguyén nhin cta pha tir vong chua
that rd rang, nhung c6 lién quan dén diéu kién bat loi cia moi truong. Trong truong
hop méi trudng tich lily cac acid nguyén nhin cua su chét té bao twong ddi d& hiéu.
Nong do chét dinh dudng thap dudi mirc can thiét cho hau qua lam giam hoat tinh
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trao d6i chat, phan hily dan dan cac chat du trit va cudi cung dan dén sy chét ciia hang
loat té bao. Ngoai dac tinh cia ban than ching vi khuan, tinh chat ctia cac san pham

trao d6i chat tich lily lai ciing anh huong dén tién trinh ctia pha tir vong.

Mot sb enzyme thé hién hoat tinh xuc tac cuc dai trong pha tir vong nhu
deaminase, decarboxylase, cAc amylase va protease ngoai bao. Ngoai chirc phan xtc
tac mot sé quy trinh tong hop nhirng enzyme ndi trén chu yéu xuc tac cho qué trinh
phan giai.

Toc do tir vong cua té bao co lién quan tryc tiép dén thyc tién vi sinh vét hoc
va ki thuat, d6 1a van dé bao quan cac chung vi sinh vat quan trong vé mit 1y thuyét
(cac chung va cac ching dic biét) va ki thuat (cac chung sinh chat khang sinh, amino
acid, vitamin... va lugng cao. Ngoai kha ning song ta con cin bao quan ca cac dic
tinh di truyén cta vi khuan voi nhiéu phuong phap bao quan khac nhau, nhung tat ca
déu nham 1am giam trao ddi t6i thiéu chu yéu bang cach giam nhiét do va do am (L&

Xuan Phuong, 2008).

1.1.3 Nhitng nghién ciru trong va ngoai nwée vé sir dung vi sinh vat d6i khang
tuyén tring

Céc vi sinh vat c6 kha ning kiém soat tuyén trung ky sinh thuc vat thudc vé vi
khuan, ndm, xa khuan. Chiing gay ra hanh dong d6i khang thong qua cac co ché khac
nhau. Vi khuan khong gy bénh d6i khang tuyén tring bang cach (1) giy ra khing
thue vat (khang cam tng hodc hé thdng), (2) thu hut tuyén tring bang cac hop chat
tin hiéu gay tc ché, (3) thuan hoa ré ciy dé ngin chin su xdm nhap cua bao tir. Mot
s6 vi khuén san xudt cac hop chit doc hai giét chét tuyén trung (vi du: ndm) ky sinh

trén chung (Sikora, 1992).

N4am ky sinh tuyén tring dwuoc phan Iap tir trang, au trang hoic con trudng
thanh va dugc khao nghiém thanh cong lam giam mat s6 con truong thanh dang ke.
Cac nd luc nghién cttu & mot sé cay trong dang tap trung st dung nam phat hién tai
dia phuong dé kiém soat dich hai tai dia phuong.

Anh hudng ctiia mot s6 vi khuan Rhizobacteria va nim déi khang trong diéu tri
nét & va bénh tuyén tring ndt san trén cdy dau xanh da dugc Khan va ctg. (2002)

nghién ctru.



Hinh 1.2: Mot s6 dang ndm kiém soat tuyén trung

a: Dactylella dianchiensis, b.c: Arthrobotrys brochopaga, d: A. oligospora,
e: Monacrosporium ellipsosporum, f: M. candium, g: Monacrosporium sp.
(Nguon: Jinkui Yang va ctg, 2007)

Mot sb vi sinh vat duge thuong mai hoa, dé dang tao sinh khdi 16n trong qua
trinh 1én men va d& sir dung ngoai dong rudng nhu cac loai ndm ky sinh Paecilomyces
lilacinus 251 dd duoc cac cong ty cong nghé sinh hoc & Pirc va Nam Phi cip phép
san xuat dé phuc vu thi truong Chau Au va My trong viée kiém soat tuyén tring ky

sinh (Bruckner, 2004).

Purpureocillium lilacinum la mot loai nAm phé bién va phan bd rong trén thé
gidi (Samson, 1974) va da duoc thir nghiém rong rii nhat cho sy kiém soat bénh san
ré va u nang tuyén trung. Chiing dugc sir dung chii yéu trong diéu kién nhiét déi nhu
Philippines (Jatala, 1986), Cong hoa Nam Phi (Neethling, 2002). Loai nay c6 hiéu
qua chdng lai cac tuyén trung khac nhau gay bénh thyuc vat va chu yéu lay nhiém
trieng va con cai tuyén trung (Amancho va Sasser, 1995; Borisov, 1998; Pandey va
Trivedi, 1990; Silva va cs, 1992; Sosnowska, 2001; Zaki, 1994; Wang va cs, 2001).
Hién nay P. lilaccinum la loai ndm chi c6 muc dich thuwong mai dé kiém soat tuyén
trung va sau bénh & Chau Au va ching nim 251 thuong mai duoc diang ky ban ¢ mot

s6 nude (Atkins va ctg, 2005).
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Hién nay, sb lugong thudc bao vé thue vat dugc st dung dé phong trir tuyén trung
va ndm co hai trén cdy trong ngay cang nhiéu. Diéu nay giy nén ap luc 16n dbi véi
van dé 6 nhiém méi truong va sirc khoe con ngudi. Viée str dung cac ché pham sinh
hoc trong bao v¢ thuc vat la rat can thiét.

Nghién cttu ciia Ngo Thi Thu Ha (2013) vé phan lap nim Purpureocillinum

lilacinum phong trir tuyén trang nét sung, tuy nhién do chang nam phan lap duoc c6

tac dung cham, toc do sinh truong cham nén kha nang wng dung thap.

Hinh 1.3: Ndm P. chrysosporium ky sinh tuyén trang Meloidogyne incognita J2

(a) Cac bao tir tiép xuc véi J2 (46 phong dai 20X); (b) cac bao tir tiép xuc nhiéu hon
va soi nAm moc ra tr co thé cta J2 (d0 phong dai 40X); (c) nhiéu sgi nAm dugc tao
ra tir cic co thé cua J2 (d6 phong dai 20X); (d) 16p biéu bi cta J2 bj ubn cong va co
lai (d6 phong dai 40X); (e) J2 dugc ky sinh boi chung P. lilacinus (d6 phong dai
20X). (f) d6i chtng: J2 khoe manh (d6 phong dai 20X).

(Nguon: Du va ctg, 2020)
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Hinh 1.4: Nam P. chrysosporium Ky sinh con cai tuyén trung Meloidogyne

incognita J2

(a) Cac bao tir tiép xuc v6i co thé con cai truong thanh va cac sgi ndm moc ra
ngoai; (b) soi ndm day dic xAm nhap co thé con cai truong thanh, mot phan da bi
phan huy. (c) ddi chimg: con cai trudng thanh. Tat ca cic quan sat déu c6 do phong

dai dudi 10x.
(Ngudn: Du va ctg, 2020)

Tai Viét Nam, Ng6 Thi Xuyén (2000) budce dau thir nghiém 2 loai nam dbi khéng
P. lilacinus va Gliocladium sp., diét duoc 4u tring tudi 2 va trimg ctua M. incognita
trén mot s6 ving rau Ha Noi. Ngoai ra, ¢6 thé sir dung cing véi ché pham neem ciing
han ché rat nhiéu anh hudng cta tuyén trung ndt sung voi cay trong. Nam dbi khang
T. harzianum, dugc biét 1a c6 hiéu qua chdng lai bénh dat, ciing c6 hoat tinh ddi véi
tuyén tring ndt sung. T. harzianum va T. koningii, ting truong thuc vat va giam mat
d6 tuyén trang M. arenaria. O An Do, nAm T. harzianum d3 dugc ting cuong bo sung

v6i banh neem d3 han ché tac hai ctia tuyén tring nét sung (Rao va ctg, 1997).
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Hinh 1.5: Nam T. harzianum d6i khang tuyén trung M. javanica

(2) Soi nim bao quanh tuyén tring trudng thanh, (b) Tring tuyén tring trong

khdi trimg bi nAm T. harzianum.
(Nguon: Hadi Golzari va ctg, 2011)

S6 lugng nghién ciu vé cac tac nhan phong trir sinh hoc trén tuyén trung con
kha it, chi dirng lai & viéc nghién ciru mot s6 ching nam ky sinh tuyén trang va vi
sinh vat ddi khang. Tiéu biéu va duoc sir dung rong rai nhat hién nay la nam dbi

khang Trichoderma sp.

Nghién ctiru tng dung ché pham sinh hoc SH-BV1 trong phong trir tuyén trang
& ca rét bao gom nhiéu thanh phan tir thao maoc tri tuyén trang Saponin, Alkaloid,
Azadirachtin va dau thuc vat co doc tinh manh, nam d6i khang T. harzianum, vi sinh
vat tc ché bénh Bacillus subtilis va mot sé thanh phan khac cho thiy hiéu qua phong
trir tuyén trang trong dat dat 68,2% ¢ Hai Duong va 78,2% & Lam Dong (Nguyén
Thi Chiic Quynh va ctg, 2015).

D3 c¢6 mot sb nghién ctru vé chung vi sinh vat d6i khang tuyén tring duoc thuc
hién tai Lam Pong bao gdm nghién ctru phat trién ché pham sinh hoc phong trir tuyén
trung va nim bénh vung ré ca phé va hd tiéu cua Trinh Thi Thu Thuy (2010), phan
lap mot s6 chung nAm dbi khang tuyén trung Pratylenchus sp. trén ca phé véi ¢ Bak
Lik ciia Nguyén Thanh Nguyén (2011).
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Nhin chung, s6 lugng nghién ciu ciing nhu sy da dang vé cac chung vi sinh
vat phong trir tuyén trung & Viét Nam hién con it, tap trung ¢ vai chang nim co ban
c6 kha nang ky sinh chuyén hoa trén mot vai dbi twgng quan trong. Cac nghién ctru
vé vi sinh vat ban dia ¢ Viét Nam tuy c¢6 nhung chua di sdu vao tiém ning phong trir
tuyén trung va ndm gay hai. Chinh vi vay viéc ap dung c4c tac nhan sinh hoc trong
phong trir tuyén trang va ndm gy hai nén c6 sir dung cac ching vi sinh vat ban dia
phan 1ap tai LAm Pong va nhan cao mat sb no trong dat dé tang cuong hiéu qua phong

trir tuyén tring va nam gay hai tai dia phuong.

1.2. Cac chiing vi sinh vét c6 kha ning phong trir tuyén trung

1.2.1 Xa khuan

Xa khuan Streptomyces 1a mot loai vi sinh vat thugc nhom vi khuan that
(Eubacteria) phan bd rong rii trong ty nhién va dugc tim thiy chu yéu trong dat va
tham thuc vat muc nat. Theo tiéng Hy Lap, tén khoa hoc cua xa khuan — Actinomyces
c6 nghia 1a tia (actino) va nim (mycete) nén du chung 1a mot loai vi khuan nhung c6
cAu trac hé soi phan nhanh. Hau hét, cac loai xa khuan déu sinh san bﬁng bao tir, dua
vao hinh dang va kich thudc bao tir ma ngudi ta c6 thé phan loai cac loai xa khuan.
Xa khuan Streptomyces c6 kich thuéc rit nho, gidng nhu vi khuan, ching c6 nhan,

khong c6 mang nhan bao boc va sinh san bang hinh thirc phan bao Amitoz.
Gio1: Bacteria (Carl Woese, 1990)
Nganh: Actinobacteria (Goodfellow, 2012)
Lép: Actinobacteria (Stackebrandt va ctg, 1997)
B9: Actinomycetales (Buchanan, 1917)
Ho: Streptomycetaceae (Waksman va Henrici, 1943)

Chi: Streptomyces (Warsman va Henrici, 1943)
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Hinh 1.6: Xa khuén Streptomyces sp.

(a) Khuan lac cia xa khuan Streptomyces sp. trén moi truong Gause 1,

(b) Xa khuan Streptomyces sp. du6i kinh hién vi véi d6 phong dai 40X.

Hién nay, khoa hoc dd mo6 ta dugc khoang 500 loai xa khuan thudc chi
Streptomyces. Chung dong vai trd quan trong trong viéc hinh thanh thudc khang sinh
cho nguoi va trong dat chiing thue hién qua trinh phan giai chét hitu co (Cellulose),
khir nitrat, phan hily tinh bot, adenine va L- tyrosine.. Trong s6 khoang 8000 chét
khang sinh duoc cong bd trén thé gisi thi c6 80% 1a do xa khuan san sinh ra (Lé Gia

Hy, 1994).

Thay vi str dung thudc hoa hoc, viéc st dung chit khang sinh do xa khuan tiét
ra c6 tac dung bao vé moi trudng sinh thdi, dé phan hiy, tic dung nhanh va c6 tinh
chon lgc cao. Ngoai ra, cac chét khang sinh do xa khuan tiét ra con c6 thé bao vé hat
giéng khoi cac loai nAm bénh hai khac. Nam 2002 tai An B¢ da phan lap duoc
chung Streptomyces sp. 201 ¢6 kha nang sinh khang sinh méi la z — methylheptyl iso
— nicotinate, chat khang sinh nay c6 kha niang khang dugc nhiéu loai ndm gay bénh

nhu Fusarium oxysporum, Fusarium solani...

Trong céac chat khang sinh do xa khuan tiét ra bao gém ca chitinase va protease,
cac enzyme nay dong vai trd quan trong trong viéc tre ché su sinh trudng va tiéu diét
tuyén trung. Khi tuyén tring xuét hién trong méi truong sdng cia xa khuan, chiing s&
sinh san manh mé& va tién dén bao lay con truéng thanh dé canh tranh dinh dudng tai

ving sdng cua tuyén tring va tiét ra cac enzyme phan huly gy chét tuyén tring.
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1.2.2. Nam Trichoderma sp.

Trichoderma sp. 13 mét chi nim c6 loi thudc ho Hypocreaceae, phan bd khip
trong dat va dic biét 1a & ving ré. Trichoderma sp. phat trién manh trong méi trudng
khoai tay giau dinh dudng (PDA) véi diéu kién nhiét 4o 25 - 30°C. Vi tri phan loai

ciia Nam Trichoderma sp.:
Gi61: Fungi (Moore RT, 1980)
Nganh: Ascomycota (Cavalier, 1998)
Lép: Sordariomycetes (Spatafora, 1995)
Bd: Hypocreales (Lindau, 1897))
Ho: Hypocreaceae (De Not, 1844)

Chi: Trichoderma (Pers, 1794)

Loai: Trichoderma sp. (Pers, 1794)

Hinh 1.7: Khuan lac cia mot s6 chung Trichoderma trén méi trudng PDA (7 ngay)
A: T. atroviride, B: T. longibrachiatum, C: T. virens, D: T harzianum,

(Nguon: Zhang va Wang, 2012)
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Trichoderma sp. khong chi tao ra chat khang sinh ma con tao ra cic enzyme
c0 hoat tinh sinh hoc nhu chitinase, protease, cellobiose c6 kha nang phan giai thanh
té bao cla con trung va dong vat dat. Ngoai ra, nAm Trichoderma cé nhiéu tac dung
nhu tiét ra chat c6 kha nang kim ham sy phat trién cua cac loai nAm, bénh hai nhu
mot loai thude khang sinh, canh tranh dinh dudng va méi truong séng vo1 cac loai vi
sinh vét gy hai, ky sinh vao co thé sinh vat gay hai dé giét chét chung (Nguyén Vin
Dinh, 2007).

Trichoderma sp. c6 tac dong tich cuc dén cdy trong bang cach ting cudng st
dé khang cho thuc vat, ting kha ning hap thu chét dinh dudng, thuc day ting truong

thuc vat va cai thién nang suat cay trong.

Tir 70 nim trude, kha nang doi khang cta cac loai Trichoderma da duoc phat
hién. Tir d6, nam ddi khang Trichoderma sp. di dugc nghién ctru rong rdi ¢ nhiéu
nuéc trén thé gidi. Cac chit khang sinh do Trichoderma sp. tiét ra c6 thé ¢ dang bay
hoi hoic khong bay hoi, chiing trc ché su sinh truéng va phat trién cua cac vi sinh vat
cling nhu tuyén trung gy hai cay trong. Trong s6 d6 c6 mot sb loai ndm di duogc
nghién ciru thanh cong trong phong trir tuyén tring va ndm bénh gay hai trén cay
trong, cu thé 1a cac loai nhu nAm T. harzianum, T. reesei, T. longibrachiatum, T.

koningii,...

1.2.2.1 Nam Trichoderma harzianum

T. harzianum dugc chimg minh 13 loai phd bién nhét va c6 tinh da dang di

truyén nhat vai sau kiéu gen ITS khac nhau (Kullnig va ctg, 2000).

T. harzianum 1a mot loai nAm hoai sinh trong dat, c6 kha nang sir dung ngudn
carbon va nitrogen trong dat. Ngudn carbon bao gdbm monosaccharide, disaccharide
va polysaccharide 1a cac nhoém chat T. harzianum c6 thé sir dung dugc nén trong moi
truong nudi cdy thuong bo sung mot luong 16n tinh bot va duong. Ngoai ra, T.
harzianum str dung ngudn dam NHs. T. harzianum 1a loai ¢6 sy min cam vé&i NaCl,
khi c6 mat NaCl sy sinh truong cua T. harzianum bi kim ham nén trong moi trudng
nudi cdy T. harzianum khong cho NaCl vao 1a tot nhat. T. harzianum yéu cau vé pH

nhat dinh cho su phat trién ciia ching, pH t6i thich 1a pH trung tinh, néu pH giam
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duéi 3,5 thi T. harzianum s& khong phat trién. Tuy nhién, trong méi truong 16ng va

ran c6 do acid thich hop thi sw nay mam bao tir ctia T. harzianum nhanh hon.

Hinh 1.8: Soi ndm va cubng bao tir T. harzianum
(Nguon: Indiamart, 2001)
Co ché kiém soat sinh hoc ctia Trichoderma harzianum

Trong diéu kién nha kinh, viéc céy hat ca chua v61 T. harzianum da lam giam
dang ké mirc d6 bénh do tuyén trung Meloidogyne javanica gy ra; anh huong dén
su hinh thanh, phat trién va sinh san cta chung (Sahebani va Hadavi, 2008) Ngoai ra,
ho d3 quan sat thiy sb luong trimg né giam dang ké, do d6 ching minh riang
loai Trichoderma nay c6 tiém ning dang ké nhu BCAs chong lai tuyén tring thuc vat

nay.

T. harzianum khéng ché sy phat trién cta tuyén tring bang cach ting luong
enzyme chitinase va protease tao diéu kién thuan loi cho né cé thé xam nhdp vao
trimg ciia tuyén tring pha v& cau trac 16p vo chitin 1am ching khong nd duoc, do d6
chung duoc xem 1a BCAs chéng tuyén trung vi c6 kha ning anh hudng dén s luong
4u tring cam nhiém J2. Dat dugc xir 1y v6i bao tir nAm T. harzianum sé& lan 4p tuyén
tring. Canh tranh dinh dudng va khéng gian séng dugc xem nhu 1a mot co ché, mic
du né khong dugc ching minh 1a hoat dong riéng r€ (Silvan va Chet, 1989). Trong
ngudn co chit, T. harzianum phat trién manh mé& va nhanh chong nham tc ché sy
sinh trudng cla tring tuyén trung va ca con truong thanh nén khi xtr 1y dat bang T.

harzianum ciing gop phan tiéu diét tuyén trung.
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Hinh 1.9: Tring va 4u trang cua tuyén trung Meloidogyne incognita b; T.

harzianum ky sinh

a: Trang bi T. harzianum xam nhép va phoi trimg thoai hoa, b: Mang ludi rong 16n
clia sgi nAm bén trong trimg, ¢: T. harzianum ky sinh vao trimg chira J2 dang sinh
truong, d. Su thay doi hinh thai ctia J2 trong trimg, e. Tring trudng thanh khong no

duoc.

(Nguon: Uday va ctg, 2019)

T. harzianum trong dat c6 tuyén tring s& phat trién hudng vé trimg tuyén tring,
sau d6 bao l4y tring va tir tir tiét ra enzyme phan giai lam chét trimg trude khi ng.
DPay la sy tuong tac dac hiéu cua loai Trichoderma.
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Hinh 1.10: Au tring tudi 2 (J2) cta tuyén tring Meloidogyne incognita bi

T. harzianum Ky sinh
(Nguon: Uday va ctg, 2019)

Cac enzyme ngoai bao do T. harzianum tiét ra nhu: chitinase, cellulase, pectin,

glucanse, ... dong vai tro quan trong trong viéc chéng lai cac tic nhan gay bénh.

1.2.2.2 Nam Trichoderma viride

T. viride 1a mot chiing nAm méc thudc ho Hypocreaceae (Pers, 1794) rat linh
hoat: gay bénh cho cay hanh tay, 1a tdc nhan kiém soét sinh hoc hd tro ndng nghiép.
NG c6 thé sbng nhd vao céc vat lidu hiru co da chét T. viride 13 mot loai nAm méc tao
ra bao tar v tinh, biang nguyén phan, 1a mot kiéu sinh san cua Hypocrea rufa
(Jaklitsch va ctg, 2006).

Dic diém khuan lac: cac soi nAm mau trang phét trién tao thanh céc vong
tron dong tam trén moi trudng PDA sau khi nudi cay 4 ngay véi nhiét do 25°C. Poi

khi T. viride tao ra mui dira dic trung sau khi nudi cay.

Dic diém hinh thai dudi kinh hién vi: sgi nim thuong phan nhanh rong rai va
c6 su sap xép twong ddi long 1€o, thé binh thudong duogc ghép don hodc 3 dinh véi

nhanh moc tir cac truc chinh (Kubicek va Harman, 1998).
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Hinh 1. 11: Ndm T.viride sau 4 ngay nudi cay trén moi truong PDA

(a) Khuan lac cua T. viride trén PDA, (b) Mat dudi khuan lac T. viride, (c) (d)
Bao tir va thé binh cua T. viride dudi kinh hién vi do phong dai 400X.
(Nguodn: Siddiquee, 2014)

Ciing nhu cac loai nAm Trichoderma sp. Khéc, T. viride ciing c6 kha niang
tiét ra cac enzyme c6 ich trong céc qué trinh phan gia va sinh téng hop cac hop chat
trong dat. Trong sé c4c loai enzyme T. viride tao ra bao gom cellulase va chitinase
c6 kha nang phan giai cellulose va chitin. T. viride tré nén hiru ich nho hoat tinh
diét nAm nhu mét bién phéap kiém soét sinh hoc chéng lai nAm gay bénh thuc vat.
N6 di dugc chirng minh 1 ¢6 kha ning khang lai cdc mam bénh nhu Rhizoctonia,
Pythium va tham chi la Armillaria (Volk, 2006).
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1.3 Tong quan vé tuyén trung ndt swng

1.3.1 Vi tri phéan loai tuyén tring nét sung

Tuyén trang ndt sung 13 loai sinh vat ky sinh thyc vat thudc nganh giun tron,
1a sinh vat khéng xwong séng thudng gay hai ¢ bo r& cua hau hét cac loai cay trong
can nhu: cdy dn qua, rau mau, ca phé, hd tiéu,... Chung c6 kich thudce rt nho, khong
thé quan sat bang mét thudng va thuong gay hai bang cach xdm nhap vao cac bd phan
sinh dudng cta cy nhu ré, than, 13, hoa va qua dé gdy can trd sinh truong cia ciy
trdng. Vi tri phan loai cua tuyén trang ndt sung (Meloidogyne sp.): Gidi: Animalia
(Linnaeus, 1758)

Nganh: Nematoda (Potts, 1932)
L6p: Chromadorea (Inglis, 1983)
Phan 16p: Chromadoria (Pearse, 1942)
B4§: Rhabditida (Chitwood, 1933)
Phan bd: Tylenchida (Thorne, 1949)
Ho: Meloidogynidae (Skarbilovich, 1959)
Phan ho: Meloidogynae (Skarbilovich, 1959)
Gidng: Meloidogyne (Goldi, 1889)
Loai: Meloidogyne (Goldi, 1889)
1.3.2. Mt s6 loai giy hai pho bién
Hién nay da thong ké duoc khoang 90 loai tuyén trung ky sinh gy hai thuc vat
thudc chi nay, trong d6 nhiéu loai gay hai nghiém trong lam giam ning sut va chat

lugng cay trong (Perry va ctg, 2009). Bon loai gy hai chinh trén toan cau bao gom:

M. javanica, M. incognita, M. arenaria va M. hapla.

M. incognita: 1 loai pho bién nhat. Chung gy nén hién tuong stress nudc va
dinh dudng khién cay kém phat trién, coi coc, vang 1a va héo. O Viét Nam, loai nay

gay hai phd bién & ciy ca phé, ho tiéu, ho Ca, ho Pau.
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M. javanica: 14 loai tuyén tring gay hai pho bién thir hai, gy hai manh mé trén
ciy trong & ving nhiét d6i. Chung gay hai trén hau hét cac loai cay trong co vai tro
kinh té quan trong nhu ché, nho, rau mau, cdy in qua,... M. javanica duoc coi 13 loai

dich hai nong nghiép vi nd vo cung da dang gay hai rt ning né (Alford, 2012).

M. arenaria: day la loai phd bién thtr 3 trong nhom tuyén tring ndy. Loai nay
con c6 mot tén goi 1a “tuyén trang ndt ré cy lac” do chiing chuyén giy hai trén cay
ho Pau. Ngoai ra, M. arenaria con dugc ghi nhan trén cay ho tiéu tai Srilanka (Luc
va ctg, 2005).

M. hapla: day 1a loai pho bién thir 4. Pay 1a loai tuyén tring gy hai chu yéu ¢
c4c ving 6n d6i. Trén cac loai rau mau da ghi nhan duoc ty 18 nhiém M. hapla chiém
8%, bang véi ty 1¢ nhiém ctua M. arenaria. Tuy nhién ching it gy hai trén céac loai

cay ngii coc.

1.3.3 Pic diém sinh hoc va sinh thai tuyén trung nét sung

Con cai trudng thanh hinh qua 1& hodc hinh cau, di hinh sinh duc nam sau trong
mo ré. Puong kinh co thé tir 0,5 — 0,7 mm véi ¢d can dbi, vulva (¢ phia sau gén hau
mon). Vo cutin mau trang nhat, mong va phan dbt. Kim hut ngan, kitin hoa trung
binh, hai nhanh sinh duc duoc cuon gép lai. Tring dugc dé bén ngoai co thé vao khoi
gelatin. Con duc hinh giun séng tu do trong dat, dai 1 — 2mm, co thé thudong & dang
xoan 180° quanh truc co thé khi ¢6 dinh trong dung dich néng. Au tring tudi 2 (J2)
c6 dang can d6i hinh giun, dai khoang 0,4 — 0,5mm. Kim hut va ving dau kitin hoa
yéu, dudi hinh choép (Nguyén Vii Thanh, 2002).

Vong doi ctia tuyén tring ndt sung trai qua cac giai doan sau: trimg duoc con cai
dé ra ngoai gitt lai trong boc gelatin nam bén ngoai co thé con cai va sat bé mit ndt
sung, sau d6 phoi phat trién va tring nd thanh au tring tudi 1 bén trong trimg (J1),

khi J1 tién hanh 16t xac 1an tht nhét tré thanh du tring cam nhiém tudi 2 (J2).

Trong 24 gio dau sau khi xam nhép, J2 an cac té bao khéng 16 va han ché hoat
dong. Tiép theo con tudi 2 tiép tuc 16t xac an tré thanh 4u trung tudi 3 (J3) rdi dén
tudi 4 (J4) va cudi cung tré thanh tuyén tring truong thanh ma khong can tiéu thy
thirc an. Trong 5 giai doan ké trén, J2 va con céi trudng thanh thuong ding dé xac
dinh loai (Nguyén Vii Thanh, 2002; Nguyén Ngoc Chau, 2003). Khi truéng thanh,
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con céi tiép tuc qué trinh tiéu hoa thirc dn va phét trién co quan sinh san. Con cai
truong thanh ¢ tudi tho kéo dai dén 3 thang va trong sudt quing doi cia minh ching
c6 thé sinh ra hang trim qua tring. Vong doi cta tuyén tring phu thudc vao nhiét do,
nhiét d6 t6i wu cho chung phat trién 1a khoang 29°C va c6 thé phat trién trong ngudng
nhié¢t do 13 —34°C.

Tubi 4 (céi)
v

Tudi 4 (duc)

AT tubl 4
ove \in»

Hinh 1.12: Vong doi cta tuyén tring

(Nguon: Manjunatha va ctv 2017)

1.3.4 Tap quan sinh sdng va giy hai cho ciy trong
J2 sau khi hinh thanh tién hanh xAm nhiém vao bén canh nét sung hoic tin cong
vao md phan sinh dinh cta ré méi tao thanh nét sung méi va bit dau qua trinh 1y

dinh dudng cta chiing. Qua trinh nay bt dau khi phan dau cua tuyén tring xam nhap
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vao té bao nhu mo ré va tiét ra enzyme tiéu hoa dan dén hinh thanh qua trinh sinh 1y,
sinh hoa tao nhom té bao khong 16 chira nhiéu nhan. Pong thoi, cac mé ré xung quanh
noi tuyén tring xam nhap vao ciing phinh to ra tao thianh ndt sung. Khi bi tuyén tring
xa4m nhiém, cay bi rc ché sinh trudng tré nén coi coc, vang ta, chét héo, ré& thi hong
va tré thanh trung gian hd trg cho cc loai nAm xam nhiém vao vét thwong do tuyén
trung gy hai cho ciy trong.

Au tring tudi 2 trong trimg bén canh viéc xAm nhiém vao ré c6 con dugc giai
phong vao dat, di chuyén, sinh truéng va phat trién khi gip diéu kién thuan lgi. Sau
d6, chung tiép tuc sinh san, duy tri quan thé trong dat va gy hai cho cy trong &
nhirng mua vu sau trén rudng.

5 d 3

=

Hinh 1.13: Tuyén trung ky sinh gay hai trén khoai tay

(Nguon: Chi cyc trong trot va BVTV tinh Lam Pong, 2013)
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Hinh 1.14: Tuyén trang gay hai trén ca rét

(Nguon: Minkowski, 2003)

1.3.5. Bién phap phong trir tuyén trung
< Bién phap ngan ngira

Ngin ngira 13 giai phap wu tién st dung khi cay vira c6 triéu ching bénh dé han
ché tac hai cua tuyén tring dén ning suit ciy trong & mirc thap nhit, vi day 1a giai
phap don gian nhat. Luan canh, xen canh céc loai cdy trong mién nhiém véi tuyén
tring hodc it chiu anh hudng cua tuyén tring. St dung gidng t6t, sach bénh, c6 kha
nang khang bénh. Trong cé muyc tidu dé phan tan luc luong cua tuyén tring. Khi c6
cao tién hanh cit bét phan ngon bo tai vuon dé gilt am cho dat vao mua kho va tao

d6 toi xop cho dat.
« Bién phap canh tac:

Tuy thudc vao loai cdy tréng va tuyén trung ky sinh ma lya chon phuong phap
canh tac phu hop nhu: tudi G, lam ngap nude, lam kho rudng, taing cuong bon phan

hitu co han ché bon phan hoa hoc, gieo trong som,....

Lam ngdp nudc: dan dén nong do oxy trong nudc giam va carbonat ting do
luong vi sinh vat yém khi giam. Viéc nay giy ra cac phan ung sinh hoa bén trong

long dat: phan ung nitrat héa, phan mg tich lily amoniac, giam luong sat, mangan va
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sulphate, ting cac loai acid hiru co, methane hydrosulphite (Nguyén Ngoc Chau,
2003).

Lam kho rudng: hau hét, cac loai tuyén trang ky sinh déu c6 dic tinh man cam
v6i d6 am moi truong, khi moi truong séng cia chiing dang trong diéu kién 1y tudng
lai chuyén sang kho dot ngot, d6 4am twong d6i thap hay ap sut tham thau thi chung

s& nhanh chong chét trong vong vai phut.

Phén hitu co: trong qué trinh phan hity chét hitu co, phan tng nay giai phong
cac chit co thé gy doc cho tuyén trung ky sinh nhu: acid acetic, propionic, butyric., .. ..
Céc chat doc nay c6 thé ton tai trong dét trong vai tuan dong vai tro giét chét tuyén
trung ky sinh thuc vat ma co6 thé khong giy hai cho nhom tuyén triung séng tu do
trong dat.

< Bién phap vatly

Tuyén trung ky sinh thuc vat doi hoi diéu kién nhiét do va méi trudng sdng nhét
dinh dé chung phat trién, vi vay c6 thé dra vao yéu t nay dé sir dung cac bién phap
nhu xt 1y khoi, xong dat (hoi nudc néng), phoi nang, dét dong rudng sau khi thu
hoach dé nhiét 6 moi truong séng cua chung dat dén 60°C 1a co thé tiéu diét myén

trung ky sinh thuc vat.
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CHUONG 2. VAT LIEU, NOI DUNG VA PHUONG PHAP NGHIEN CUU

2.1 Déi twong va vat liéu nghién ciru

2.1.1 Péi twong nghién ciru
Céc chung nim Trichoderma, xa khuédn Streptomyces sp. trong dit vuon tai

dia ban tinh Lam Dong.

2.1.2 Vat liéu

- Hoa chat: KNOg, K.HPO4, MgS04.7H20, NaCl, FeS04.7H,0, tinh bét,
Glucose, Rose bengal, Streptomycin sulfate, Methyl blue.

- Agar

- Cbn 96°, con 70°

- Nubc cat

- Céam gao

- Xo dua

- Thiét bi hd tro:

e Ong dong, cbc dong, binh tam giac, dia petri, dng nghiém, pipet, qua bop,
micropipet

e Que ciy, que gat, dén con

o Tu cay, ti sdy, ti 4m

e Kinh hién vi, can phan tich

2.2 N§i dung nghién ctru

- Nudi cay va phan 1ap mot s6 chiing vi sinh vat c6 kha niang dbi khang tuyén
trung trong dét trong cdy tai LAm Dong.

- Dénh gia kha nang phong trir tuyén tring nbt sung (Meloidogyne sp.) ciia hai

chung vi sinh vat trong phong thi nghi¢m.

2.3 Phuwong phap nghién ciru

2.3.1 Chuén bi méi trudng nudi ciy
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Moi trwong nudi cay co ban

Moi truong PDA:
Khoai tay 200g
Dextrose 209
Agar 159
Nudc cat 1000ml
pH 5,6
Moi truong THSM:

MgS04.7H;0 0,29

K2HPO4 0,99
NH4NO3 1,09
KCI 0,15¢g
Rose bengal 0,15¢
Glucose 3,09
Agar 20g
Streptomycin 9,0ml
Nudc cat 950ml

Moi trudong dugc thanh trung ¢ 121°C trong 20 pht.

Moi truong xa khuan (Gause 1):

KNO3 1,09
K2HPO4 0,59
MgS0O4.7H20 0,59
NaCl 0,5¢
FeS04.7H.0 0,01g
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Nudc cat 1000ml

Tinh bt 20g
Agar 159
pH 7,4

Hoa chat duoc hoa tan déu trong binh cho du thé tich 1 lit, dung may do pH
dé diéu chinh pH moéi truong vé ngudng thich hop. Dung dung dich chuan NaOH
0,1M dé diéu chinh pH méi truong néu pH dung dich nudi cay thap hon ngudng pH
moi trudng thich hop, ding HCI 0,1N dé diéu chinh pH ciia méi truong néu pH moi
truong nudi cdy cao hon ngudng pH thich hop. Mai trudng nudi cdy vi sinh vat sau
d6 duoc thanh tring & 121°C trong 15 phut va duoc phan phdi vao cac dia petri da

dugc khtr trung.

Moi truong Getchinson:

K2HPO4 0,19
CaCl 0,1g
MgSOq 0,39
NaCl 1,09
FeCls.6H.0O 0,019
NaNOs 2,59
Nudc cat 1000ml
pH 7,0-73

Hoa tan cac chat 1an luot vao nude cat va dinh mic 1000ml. Moi truong khong

can thanh tring.

2.3.2 Thu thip, nhan nudi va tuyén chon miu vi sinh vit ban dia

Thu thap mAu dit cia cac vung trong ca phé chinh trén Lam Ddng. Lua chon

vuon dat trong ca phé bi tuyén tring, 1ay dat xung quanh vung ré, mdi gdc ca phé lay
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4 diém & 4 hudng khac nhau va cho vao tai nilon sach, ghi ngay thang, noi ldy miu

va nguoi lay mau. Mau dat dugc budc kin, mang vé va cat trir trong tu lanh.

Str dung phuong phéap pha lodng dé pha lodng dung dich nhan nuéi. Can 10g
mAau dat da qua xtr Iy cho vao 90ml nudc cat khir triung, ding vortex hoa tan dat. Lay
Iml dung dich chuyén sang 6ng nghiém c6 9ml nudc cit vo trung va tiép tuc pha
lodng t6i néng d6 102, 103, 104, 105. Hut 0,1ml dich pha lodng véi nong do khac
nhau (103, 10, 10°%) cy trai trén dia petri chira moi truong phan lap khac nhau. Véi
3 1an lap cho mdi ndng d6, mdi 1an lip str dung 3 dia. Dung que gat tran déu dich trén
bé mit thach. Pat dia thach trong ti 4m ¢ nhiét d6 26°C, sau 48 gio thuc hién tinh

mat do vi sinh vat, sau 96 — 168 gid quan sat va tién hanh phan lap.

Moi truong nudi cay nam la moi truong PDA. M6i truong nudi cay xa khuan

1a moi truong Gause 1.

Phén l4p xa khuan bang cach cdy dich huyén phu da pha lodng & cic nong do
khac nhau vao méi truong Gause 1. Quan sat khuén lac trén dia nuéi céy, nhan dién
khuan lac xa khuan, sau 96 — 168 gid lam tiéu ban phong 4m va nhudém bang xanh
metylen, quan sat tiéu ban dudi kinh hién vi vé cac dic diém: ciu tric hé soi xa khuan,
cAu trac cudng sinh bao tir, hinh dang va cach sip xép bao tir. Tién hanh tuyén chon

cac chung xa khuan c6 kha nang kiém soat tuyén trung gay hai cay trong.

Lam thuan mau bang phuong phap cay dinh sinh trudng ndm. D6 méi trudng
PDA vao dia petri. Cdy chuyén mau nam tir dia tir dia phan 1ap sang dia sir dung moi
truong thich hop. Pit dia duéi kinh lup soi ndi va diéu chinh tiéu diém soi nAm & ria
tan nam. Piéu chinh ngudn sang nham dat do twong phan tot giita moi trudng va soi
nam. Dung que cdy dep di khtr tring cdy mau thach chtra dinh sinh truéng cua soi
nam sang mot dia moi trudng thich hop. Str dung phuong phap gitr gidng trén thach
nghiéng dé cAy chuyén va giit gidng trong diéu kién 3-5°C. Quan sat hinh thai va dinh
danh soi ndm. Cay soi nam vao ong thach nghiéng. Sau 72 gid cho Sml nudc cat vo
tring vao 6ng. Dung que ciy v tring gat déu bao tr nim soi trong dng giéng, sau
d6 13n nhe dé tao thanh dich huyén phu. Dung que cdy vo trung 1iy dich huyén phu
roi cy mot diém vao dia petri c6 chira moi truong PDA. Quan sat ting ngay khuan
lac vé cac dic diém: toc do phat trién, mau sic va sy bién doi mau sic cua khuéan lac.

Hinh dang khuan lac, mép khuan lac va sgi nam, giot ti€t, sac t6 vao moi trudng, quan
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sat vi thé bang cach 1am tiéu ban phong am, sau 72 gid 13y tiéu ban phong m ra va
nhudém bang xanh metylen, quan sat tiéu ban dudi kinh hién vi vé cac dic diém: cau
tric hé soi nam, ciu trac cuéng sinh bao ti, thé binh, hinh dang va cach sép xép bao
tir. Tién hanh tuyén chon cac ching ndm c6 kha ning kiém soat tuyén trung da duoc
biét va cac ching nim thudc ndm hoai sinh va ban hoai sinh hay nam ddi khang,
nhirng ndm nay c6 kha ning sinh doc hodc by dé bt tuyén tring va khong gy hai

cho cay trong.

2.3.3 Nhan sinh khéi va thir nghiém
Sau khi tuyén chon duoc gidng vi sinh vat ban dia ¢ hiéu lyc phong trir tuyén

trung, tién hanh nhén sinh khéi va thir nghiém trong phong thi nghiém.

Nhan sinh khéi: trén moéi truong 16ng Getchinson.

2.3.4 Chuan bi miu cay bi tuyén tring
Phwong phap thu miu cdy nhiém tuyén triang ndt swng Meloidogyne sp.

Tién hanh thu thip mau ré ciy ca chua c6 triéu chimg dién hinh nhu: cay coi
coc, kém phat trién, khi nho 1€n ré c6 xuat hién cac ndt sung. Cac mau cay duoc cho

vao tai nilon, dan nhan va mang vé phong thi nghiém.
Phwong phap tach loc tuyén tring tir ré

Tach chiét va dém tuyén tring trong ré bang phuwong phap Baermann cai bién
(Modification of the Baermann Funnel technology) (Hooper va ctg 2005): Chuan bi
khay va ludi loc ¢6 dudng kinh mat ludi 2mm. Pat 16p gidy loc 1én trén mit udi, can
2g 1é, cat ngan khoang 1-2cm rai déu trén 16p gidy mém. D6 nude theo mép khay sao
cho nudc vira u6t ré. Sau 48 gio do nudc dudi khay vao 6ng nghiém. Dé yén trong
vong 2 gio cho tuyén trung ling xubng ddy, sau d6 st dung pipet hat phan nuéc phia
trén, chira lwvong nudc con lai khoang 3ml. Luong nude con lai trong 6ng nghiém
duogc cho vao dia dém tuyén trung chuyén dung va tuyén tring duoc dém dudi kinh

1ap soi ndi ¢6 ¢ phong dai ti da 40 lan.
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2.3.5 Thtr nghiém hiéu lyc phong trir tuyén tring cta cac ching vi sinh vat ban dia
Danh gia kha ning kiém soat tuyén trung ndt sung Meloidogyne sp. bang cac

chung vi sinh vat ban dia thu dugc.

Thi nghiém bao gdm ddi chting, ndm T. harzianum, xa khuan (Streptomyces
sp.) mdi nghiém thirc 13p lai 3 1an. Theo ddi ty 1& chét cua tuyén tring trong phong

thi nghiém & diéu kién phong sau 24, 48, 72, 96 va 120 gid sau xtt 1y.

Thir nghiém: Chuén bj cac dia c6 chira 21 tuyén trung ky sinh thyc vat. Cho
vao mdi dia 10ml dung dich huyén phu c6 chtra vi sinh vat ban dja c6 kha ning phong
trir tuyén trang. Thi nghiém bao gdm d6i chimg, nim T. harzianum, xa khuan
(Streptomyces sp.) mdi nghiém thirc lap lai 3 1an. Pém ti 1¢ chét cua tuyén trung sau
24, 48,72, 96, 120 va 144 gio.

2.3.6 Chi tiéu theo doi
Dinh luong vi sinh vt

Péi v6i mau dat: Cac dia thach sau nudi cay trong ti 4m & 26°C trong 48 gid

mang ra tién hanh dém khuan lac va tinh s6 luong té bao trong 1ml mau ban dau.

DP6i v6i mau 1én men: Mat do té bao vi sinh vat trong mau ban dau tinh tir s6

liéu cuia @6 pha loang theo cong thurc sau:
Mi (CFU/g) = Ai x Di/ V
Trong d6:  Ai: s6 khuan lac trung binh/ dia
Di: d6 pha loéng
V: dung tich huyén phi té bao cho vao mdi dia (ml)
Mat d6 té bao vi sinh vat tong s6 trong 1ml dich ciy:

>N
V (n1+0,1 xn2)d

N1 (CFU/mI) =
Trong d6: Y N: Téng s6 khuan lac dém duoc trén tit ca cac dia da chon
V: Thé tich dich cdy trén mdi dia (ml)

nl: S6 dia cia d6 pha loang thir nhat
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n2: S6 dia cia d6 pha lodng thir hai
d: Hé sb pha loang ctia d6 pha lodng thi nhat

Tong lugng vi sinh vat trong dich cdy sir dung thir hiéu lyc phong trir tuyén

trung:
N1 (CFU/10mI) = Ny x 10
Ddnh gid hi¢u luc ciia vi sinh vit ban dia trong phong triv tuyén triing

Theo ddi ti 18 tuyén trung ndt sung sau 24, 48, 72, 96, 120 gid xir 1y; tinh ty 16 chét
ctia tuyén trung nt sung sau 24, 48, 72, 96, 120 gio xir Iy bang céng thic:

Thay bing cong thirc ti 18 chét

Ti I8 chét (%) = (1 — La=%2)) x 100
T

b—Ca
Trong do6:
Ta: Mat do tuyén trang sau khi tién hanh nghiém thirc xtr Iy bang vi sinh vat.
To: Mat d6 tuyén trung trude khi tién hanh nghiém thirc xtt Iy bang vi sinh vat.
Ca: Mat d6 tuyén tring sau khi tién hanh nghiém thirc ddi ching.

Cb: Mat do tuyén trung trude khi tién hanh nghiém thic d6i chung.

2.4 Phwong phap xir 1y s6 liéu

Dénh gia kha ning kiém soét tuyén trung cia cac ching vi sinh vat ban dja thu

dugc. Thu thap va xur 1y s6 liéu bang thong ké ANOVA bang phan mém MSTATC.
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CHUONG 3. KET QUA VA THAO LUAN

3.1 Két qua phén lap chiing vi sinh vit ban dia ¢6é tiém niing phong trir tuyén

trung tai LAm Pong.

3.1.1 Phan lap cac chiing vi sinh vat trong dit
Sau 5 ngay nudi cdy vi sinh vat trén méi truong PDA, céc dia petri str dung miu

dat ca phé tai Lam DPong bat dau xuat hién khuan lac cua cac vi sinh vét:

Hinh 3.1: Nam va vi khuén trén méi truong Gause 1
(1) Nam (2) Xa khuan

Trén dia thach, tién hanh xac dinh dac di€ém khuan lac cia chiing nam, xa
khuan, vi khuan dé nhan dié¢n ban dau, tir d6 c6 phén doan, thuc hién lam tiéu ban
va quan sat mau chinh xac hon. Cuy thé, dac diém cua khuan lac dugc mo ta chi tiét

o bang 3.1.
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Bang 3.1: Bac diém khuan lac cia nam va xa khuan tr mau dat.

Dic diém khuan lac

Thoi gian
nudi ciy (gio) NAm Xa khuén
48 Chua xuat hi¢n Khuan lac bat dau hinh thanh
v6i nhitng chim nho 1i ti, mau
trang trén bé mat moi trudng.
96 Nhitng tan nam nhé mau tréng, Khuan lac bat dau lan rong, tao
vang dang soi min bat dau xuat | nhitng mang 16n mau tring sita
hién. Puong kinh 1 — 2cm. khong theo hinh dang nhét
dinh.
168 Nhitng tan nam mau trang Khuan lac lan rong hon trén

chuyén sang mau xanh luc,
nhirng tdn nam mau vang
chuyén sang mau xanh lyc.

Duong kinh 4 — 5cm.

moi truong thach ¢ xuat hién
cac so1 xung quanh vung khuan
lac ban dau nhu sgi nam, mau

trang stra.

Sau khi tién hanh lam tiéu ban phong am tir cac vi sinh vat trén duoc két qua

nhu sau:
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Hinh 3.2: Hé soi cua chung xa khuan dudi kinh hién vi
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Quan sat tiéu ban dugc thuc hién tur khuan lac c6 dic diém cua xa khuin
Streptomyces sp. dudi kinh hién vi cho thay dic diém cua chung vi sinh vét nhu sau:
Hinh thai c6 cau trac dang soi, bao tir hinh try gén lién ¢6 xu hudng phat trién thanh
chudi, budc dau nhan thdy chung vi khuan ndy c6 dic diém hinh thai giéng voi chung

xa khuan Streptomyces sp. dem cdy thuan dé dinh danh.

Hinh 3.3: Hé soi ctia nAm dudi kinh hién vi

Két qua thuc hién tiéu ban tir khuan ty cua khuan lac nam, quan sat hé sgi c6
dac diém nhu hinh 3.3. Dac diém cua h¢ sgi 1a cé cau trac phan nhanh, khuan ty
khong mau va cudng sinh bao tir tao vdi truc chinh 1 géc 90°, budc dau nhan thay

rang day 1a nAm Trichoderma sp. dem ciy thuan dé dinh danh.

3.1.2. Ciy thuin va dinh danh chiing vi sinh vit

Xa khuén Streptomyces sp.

Sau khi phén 1ap va tuyén chon duoc chung ndm theo mé ta so bo va dic diém

hinh thai gibng mé ta vé ching xa khuan Streptomyces sp. nghi ngd ¢6 kha ning kiém
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soat tuyén triung. Tiép tuc cAy chuyén, nhan nudi trén méi truong Gause - 1 dé quan
sat ddc diém sinh hoc.

1. Khi nudi cay trén moi truong Gause - 1: Sau 3 ngay, xuat hién hé soi khi sinh
mau tring. Sau 5 ngay hé soi co chat bt dau phat trién. Sau 7 ngay hé soi khi sinh ¢

mau vang trang nhung h¢ soi co chat chuyén sang mau vang nau.

Hinh 3.4: Xa khuan Streptomyces trén moi truong Gause 1

2. Khi quan sat du6i kinh hién vi & 6 phong dai 100X, té bao xa khuan c6 dang

so1 nhu nam, bao tur tao chuodi dai.

Hinh 3.5: Soi ndm va bao tir xa khuan Streptomyces dudi kinh hién vi

So sanh dic diém sinh hoc, hinh thai ctia hé sgi va bao tir cho thy d6 1a chiing
Streptomyces sp. theo khoa phan loai cia Waksman va Henrici (1943).
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Nam T. harzianum

Sau khi phan 13p va tuyén chon duoc ching ndm theo md ta so bo va dic diém
hinh thai gidng mé ta vé chung T. harzianum nghi ngd c¢6 kha ning kiém soat tuyén
trung. Tiép tuc cdy chuyén, nhan nudi trén mdi truong PDA dé quan sat dic diém

sinh hoc.

1. Nudi cdy trén moi truong dic hiéu (THSM): Trén moi truong dic hiéu, T.
harzianum sau 3 ngay phat trién cc soi nAm mau vang, sau 5 ngdy cac sgi nAm phat
trién tao thanh 2 -3 vong tron dong tAm mdi vong tron cd soi ndm véi mau sic tir
xanh lyc dén vang theo thtr tu tir cac vong bén trong ra bén ngoai. Sau 7 ngay, sd
lwong vong tron ddng tim nim tao thanh ting 1én khoang 5 - 7 vong, mau sac khudn

lac lan luot 1a mau xanh dén mau vang tir vong trong ra dén cac vong bén ngoai.

Hinh 3.6: Nam T. harzianum trén méi truong THSM

2. T. harzianum nuéi ciy trong méi trudng PDA véi diéu kién nhiét d6 26 —30°C
sau 5 ngay c6 khuan lac tao thanh vong tron ddng tdm. Trong 3 ngay dau soi ndm
Min, mau tréng va thua thét. Sau d6 cac sgi ndm phat trién tao khuén lac truong thanh
mau xanh luc. Trong qué trinh phat trién, méi truong co su bién d6i mau sic tir mau
vang dén mau vang nau phat trién theo qué trinh phat trién ctia khuan lac.

3. Quan sat dudi kinh hién vi quang hoc: khuén ty ctia nAm T. harzianum khong
mau, cudng sinh bao tir moc thanh cum va phan nhanh & gdc. Té bao sinh bao tir dang
thé binh, moc sat v&i cudng sinh bao tir mot goc 90°, dbi xtmg hai bén.
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Hinh 3.7: Soi ndm, cudng sinh bao tir ctia nAm T. harzianum

Hinh 3.8: Bao tir ctia nAm T. harzianum

So sanh dic diém sinh hoc, hinh thai cua hé soi cho théy dé la ching

Trichoderma harzianum theo khéa phan loai cua Rifai (1969).
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3.2 Pic diém sinh hoc, sinh thai cia T. harzianum va Streptomyces sp.

3.2.1 Pic diém sinh hoc ciia xa khuan Streptomyces sp.

Nhan nudi xa khuan Streptomyces sp. trén mdi truong PDA quan sat dic diém

hé soi, khuén lac ciia ndm, cho thdy c6 sy phat trién cuia xa khuan Streptomyces sp..

Thé hi¢n & bang sau:

Bang 3.2: Su phat trién cta xa khudn Streptomyces sp. trén méi trudng Gause 1.

Thoi gian | Mau sic mdi | Pic diém phat trién ciia xa khuéin Streptomyces
nudi ciy | truong nudi Sp. trén moi trwomg Gause 1.
(gid) cay
24 Trang trong Chua thiy sy sinh truong va phét trién cua xa khuan.
, Nhitng mang khuén lac hinh tron, mau trang phat
48 Trang trong L . _
trién ro1 rac trén bé mat moi truong.
Céac mang khuan lac phat trién lan rong ra noi véi
72 Trang duc nhau tao thanh chudi khong 1ién mach hoan toan, c6
dang soi ndm co chit mau tréng.
Khuan lac phat trién rong va day hon, mau trang tao
96 Tréng duc thanh chudi lién mach, hé soi co chat phat trién toa
dan ra xung quanh chudi nay.
Chudi khuén lac lién mach nhau ca soi khi sinh va
120 Tring trong soi co chat déu chuyén tir mau tring sang mau vang
nhat, cac sg1 phat trién nhiéu hon.

3.2.2 Pic diém sinh hoc ctia T. harzianum

Nhan nudi T. harzianum trén moi truong PDA quan sat dic diém hé soi, khuan

lac ctia nAm, cho thiy co su phat trién cua T. harzianum. Thé hién ¢ bang sau:
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Bang 3.3: Su phat trién ctia nAm T. harzianum trén moi truong PDA.

Thoi gian | Mau sic mdi | Pic diém phat trién ciia T. harzianum trén moi
nudi cay truromg nuoi trwong PDA
(gio) cy

24 Vang nhat C6 xuat hién vai soi nAm mau tring quanh tan nim
cdy vao ban dau, tuy nhién khong nhiéu. Puong
kinh 0,5 —-1,3cm.

48 Vang nhat Nhiéu soi ndm mau tring phat trién quanh tan nim
ban dau tao thanh vong tron dong tm. Puong kinh
3,4 —5cm.

72 Vang dam Nhirng soi nAm mau tring phat trién nhanh chong,
c¢6 xu hudng tién dén thanh dia petri voi dudng
kinh 7,2 — 8,5cm. Nhitng sgi ndm gan véi tAm cua
dia petri chuyén sang mau xanh luc tao thanh 1
vong tron voi duong kinh 1,5 —2cm.

96 Vang dam Céc soi nAm phat trién phu kin bé mat moi truong,

vong tron ¢6 sgi nam mau xanh phat trién voi
duong kinh 3,5 — 4,2cm. Vong trong 16n bén ngoai
chtra nhitng soi nam mau trang c6 duong kinh

12cm.
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120 Vang nau Céc sgi nAm phat trién tao thanh céac vong tron tinh
tir tAm ra thanh dia. Vong tron dau tién c6 soi nAm
mau xanh luc véi duong kinh 5,5 - 6cm. Vong tron
thi hai ¢ cac soi nAm mau tring véi duong kinh
tr 5,5 — 6¢cm dén 7,3 — 8cm. Vong tron thtr ba co
cac soi nAm mau xanh voi duong kinh tir 7,3 —

8cm dén 12¢cm.

Hinh 3.9: Nam T. harzianum trén méi trudng PDA

3.3 Mat dg vi sinh vat
Sau khi céy thuan, xac dinh dic diém sinh hoc, tién hanh 1én men trén méi
truong Get chinson, xac dinh dwoc mat d6 nam T. harzianum va xa khuan

Streptomyces sp. nhu sau:
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Bang 3.4: Mat do cua hai chung vi sinh vat ban dia.

Ngudn T. harzianum (CFU/q) Streptomyces sp. (CFU/q)
Mau dat 1,8.10° 1,5.10°
San pham 1én men 1,5.10° 1,6.10°

Qua bang 3.4 cho thdy mat do cua T. harzianum va Streptomyces sp. trong miu
dat ban dau twong ddi cao (1,8.10° CFU/g d6i véi T. harzianum va 1,6.10 CFU/g d6i

v6i Streptomyces sp.), néi 1én rang tai dat ca phé Lam Pong ¢ chira 2 chung vi sinh

vat 1a T. harzianum va Streptomyces sp. c6 thé st dung cho viéc phong trir tuyén

tring ndt sung Meloidogyne sp.. Mat d6 cua T. harzianum va Streptomyces sp. trong

san pham 1én men déu cao hon (1,5.108 CFU/g d6i véi T. harzianum va 1,6.10° CFU/g

d6i voi Streptomyces sp.) so v4i trong mau dat ban dau thu thap duoc.

3.4. Panh gi hiéu luc phong trir tuyén tring Meloidogyne sp. ciia cac chiing vi

sinh vt ban dia trong diéu kién phong thi nghi¢m

Thu thap duoc cic mau ré cdy bi nhiém tuyén tring nét sung Meloidogyne sp.

tai Lam Pong.

Hinh 3.10: R& cay ca chua bi tuyén trung ndt sung
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Tach chiét au tring nét sung tudi 2 tir ré ca chua bang phuong phap Baermann

cai bién. Sau 24 gio thu dugc 4u tring tudi 2.

Tién hanh thir nghiém hiéu lyc dbi khang cua 2 chung vi sinh vét ban dia véi

tuyén tring:
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Hinh 3.13: Tuyén tring ndt sung Meloidogyne sp. bi nAm T. harzianum tan céng

Qua thi nghiém hiéu luc phong trir tuyén trung nét sung Meloidogyne sp. cta 2
chung vi sinh vat phan lap duoc, két qua dugc trinh bay ¢ bang sau:
Bang 3.5: Ty 1¢ chét cua tuyén trang ndt sung Meloidogyne sp. sau khi xtr Iy bang

dich huyén phu vi sinh vat.

Ty 1 chét ciia tuyén tring nét swng Meloidogyne sp.

Nghiém thirc

24GSKXL | 48GSKXL | 72GSKXL | 96GSKXL | 120GSKXL
Poichimg [ 0,00 b 1,517 b 2,907 ¢ 2,907 ¢ 2,907 b
T. harzianum | 20,52 a 39,40ab |98,61a 98,61 a 100,0 a
Streptomyces

14,29 ab 60,32 a 87,30 b 87,30 b 98,41 a
sp.

Ghi chii: Cdc chit cdi khdc nhau trong ciing mot cdt chi sie khdc nhau vé y nghia

thong ké véi P < 0,05 theo trdc nghiém LSD. GSKXL: gic sau khi xir Iy

Qua bang 3.5 cho thay ty 18 chét ciia tuyén trung ndt sung Meloidogyne sp. sau
khi xtr Iy bang dich huyén phu vi sinh vat sau 24 gio xir Iy & ddi ching khong c6
tuyén tring nao chét nhung & nghiém thirc sir dung T. harzianum va Streptomyces sp.
da c6 con chét voi ty 1¢ lan luot 1 20,32% va 14,29%. Vé mit thong ké thi nghiém

thire sir dung Streptomyces sp. chua c6 su khac biét dang ké. Vao thoi diém 48 gio
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sau khi xir Iy nghiém thirc sir dung Streptomyces sp. ty 1& chét ctia tuyén trung ting
1én déng keé tir 14,29% 1én 60,32%, dat ty 1& chét cao nhét vao thoi diém nay. Nghiém
thirc sir dung T. harzianum ty 1¢ chét tang tuy nhién khong dang ké. Sau 72 gio xir Iy
da c6 su khac biét rd rét vé mat théng ké, & nghiém thurc ddi ching ty 1¢ chét cua
tuyén tring ting 1én 2,907%. Pong thoi, 2 nghiém thirc str dung vi sinh vt ciing ting,
d6i voi T. harzianum ty 1é chét dat cao nhat (98,61%) vao thoi diém nay, va tiép theo
la Streptomyces sp. véi ty 1& chét cua tuyén trung thap hon (87,30%). Thoi diém 96
gid sau khi xir 1y ty 1& chét cta tuyén trang khong c6 sy khac biét vé y nghia thong
ké so v6i thoi diém 72 gior sau khi xtr 1y. Vao thoi diém 120 gio sau khi xir Iy, nghiém
thirc d6i chirg khong ting 1én nhung ¢ nghiém thirc sir dung T. harzianum ty 1& chét
clia tuyén trung da dat cao nhat (100%), nghiém thirc stir dung Streptomyces sp. ting
tir 87,30% 1én 98,41% va c6 su khac biét rd rét so véi ddi ching. Ta thdy rang hiéu
Iuc phong trir tuyén tring ndt sung Meloidogyne sp. ciia T. harzianum dat hiéu qua
nhanh hon so véi Streptomyces sp. vi c6 kha ning gay chét 100% tuyén trung vao
thoi diém 120 gio sau khi xtr Iy. Trong thi nghiém nay, T. harzianum va Streptomyces
sp. kiém soat tuyén tring bang co ché tiét ra enzyme chitinase va protease phan hiy
thanh té bao cta tuyén trung din dén tuyén trung bi tiéu diét. Trong dung dich huyén
phu vi sinh vat, T. harzianum va Streptomyces sp. da sinh truong dén giai doan 6n
dinh va khi bat gap ching chi can thyc hién qua trinh tiéu diét tuyén tring nén tac
dong nhanh hon so vé6i cac loai ché pham phong trir tuyén tring, vi trong ché pham
vi sinh vat hién dién dudi dang bao tir nén ching can co qua trinh sinh truéng trudc

khi 6n dinh va thuc hién co ché kiém soat tuyén tring.
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CHUONG 4: KET LUAN VA KIEN NGHI

4.1. Két luén

Phan 1ap dugc hai ching vi sinh vat tir dat trong ca phé tai Lam Pong 1a T.
harzianum véi mat d6 1,8.10° CFU/g va xa khuan Streptomyces sp. véi mat do 1,5.10°
CFU/qg.

Chung T. harzianum c6 kha ning kiém soat tuyén trung nét sung Meloidogyne

sp. nhanh hon chung Streptomyces sp. vao thoi diém 120 gio sau khi xir Iy voi hiéu

qua 100% cao hon xa khuan Streptomyces sp. chi dat 98,41%.

4.2.Kién nghij

Tir két qua nghién ctru trén, budc dau co thé dua ra khuyén cdo nén st dung T.
harzianum vé&i nong d6 5,9.108 CFU/10ml dé dat hiéu qua kiém soat tuyén triung ndt
sung Meloidogyne sp. nhanh va tiét kiém chi phi.

Tién hanh thtr nghiém hiéu lyc phong trir tuyén trung nét sung Meloidogyne sp.
khi str dung két hop ca 2 chung T. harzianum va xa khuan Streptomyces sp. dé danh

gid muc do phong trur.
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PHU LUC

Title: ty le chet

Function: ANOVA-1

Data case no. 1 to 9

One way ANOVA grouped over variable 1 (nghiem thuc)

with values from 1 to 3.

Variable 2 (24h)

ANALYSTIS O F VARTIANTCE TABTLE

Degrees of Sum of Mean
Freedom Squares Square F-value Prob.
Between 2 663.855 331.928 9.871 0.0127
Within 6 201.762 33.627
Total 8 865.617
Coefficient of Variation = 49.99%
Var. VARTIABTLE No. 2
1 Number Sum Average SD SE
1 3.00 0.000 0.000 0.00 3.35
2 3.00 61.550 20.517 8.84 3.35
3 3.00 42.860 14.287 4.77 3.35
Total 9.00 104.410 11.601 10.40 3.47
Within 5.80

Bartlett's test

Chi-square = 27.622



Number of Degrees of Freedom = 2

Approximate significance = 0.000

WARNING: One or more factor levels have a variance of zero.

This will cause a large Chi-Square value.

RANGE

Error Mean Square = 33.63
Error Degrees of Freedom = 2

No. of observations to calculate a mean = 3

Least Significant Difference Test

LSD value = 20.37 at alpha = 0.050

Original Order Ranked Order
Mean 1 = 0.0000 B Mean 2 = 20.52 A
Mean 2 = 20.52 A Mean 3 = 14.29 AB
Mean 3 = 14.29 AB Mean 1 = 0.0000 B

Variable 3 (48h)

ANALYSTIS O F VARIANTCE TABTLE

Degrees of Sum of Mean
Freedom Squares Square F-value Prob.
Between 2 5330.207 2665.104 21.178 0.0019
Within 6 755.075 125.846
Total 8 6085.282
Coefficient of Variation = 33.24%

Var. VARIABTLE No. 3



1 Number Sum Average SD SE

1 3.00 4.550 1.517 2.63 6.48

2 3.00 118.210 39.403 16.50 6.48

3 3.00 180.950 60.317 9.91 6.48
Total 9.00 303.710 33.746 27.58 9.19
Within 11.22

Bartlett's test

Chi-square = 3.892
Number of Degrees of Freedom = 2

Approximate significance = 0.143

RANGE

Error Mean Square = 125.8
Error Degrees of Freedom = 2

No. of observations to calculate a mean = 3

Least Significant Difference Test

LSD value = 39.41 at alpha = 0.050

Original Order Ranked Order
Mean 1 = 1.517 B Mean 3 = 60.32 A
Mean 2 = 39.40 AB Mean 2 = 39.40 AB
Mean 3 = 60.32 A Mean 1 = 1.517 B

Variable 4 (72h)

ANALYSTIS O F VARTIANCE TABLE
Degrees of Sum of Mean

Freedom Squares Square F-value Prob.



Between 2 16409.279 8204.639 1246.070 0.0000
Within 6 39.506 6.584

Total 8 16448.785

Coefficient of Variation = 4.08%

Var. VARIABLE No. 4
1 Number Sum Average SD SE
1 3.00 8.720 2.907 2.52 1.48
2 3.00 295.830 98.610 2.41 1.48
3 3.00 261.900 87.300 2.75 1.48
Total 9.00 566.450 62.939 45.34 15.11
Within 2.57

Bartlett's test

Chi-square = 0.031
Number of Degrees of Freedom = 2

Approximate significance = 0.985

Variable 5 (96h)

ANALYOSTIS O F VARTIANCE TABTULE

Degrees of Sum of Mean
Freedom Squares Square F-value Prob.
Between 2 16409.279 8204.639 1246.070 0.0000
Within 6 39.506 6.584

Total 8 16448.785



Coefficient of Variation = 4.08%

Var. VARTIABTLE No. 5
1 Number Sum Average SD SE
1 3.00 8.720 2.907 2.52 1.48
2 3.00 295.830 98.610 2.41 1.48
3 3.00 261.900 87.300 2.75 1.48
Total 9.00 566.450 62.939 45.34 15.11
Within 2.57

Bartlett's test

Chi-square = 0.031
Number of Degrees of Freedom = 2

Approximate significance = 0.985

RANGE

Error Mean Square = 6.584
Error Degrees of Freedom = 2

No. of observations to calculate a mean = 3

Least Significant Difference Test

LSD value = 9.014 at alpha = 0.050

Original Order Ranked Order
Mean 1 = 2.907 C Mean 2 = 98.61 A
Mean 2 = 98.61 A Mean 3 = 87.30 B
Mean 3 = 87.30 B Mean 1 = 2.907 C

ANALYSTIS O F VARTIANTCE TABTLE



Degrees of Sum of Mean

Freedom Squares Square F-value Prob.
Between 2 18551.156 9275.578 1998.304 0.0000
Within 6 27.850 4.6042
Total 8 18579.006
Coefficient of Variation = 3.21%
Var. VARTIABTLE No. 6
1 Number Sum Average SD SE
1 3.00 8.720 2.907 2.52 1.24
2 3.00 300.000 100.000 0.00 1.24
3 3.00 295.240 98.413 2.75 1.24
Total 9.00 603.960 67.107 48.19 16.06
Within 2.15

Bartlett's test
Chi-square = 23.804
Number of Degrees of Freedom = 2

Approximate significance = 0.000

WARNING: One or more factor levels have a variance of zero.

This will cause a large Chi-Square value.



RANGE

Error Mean Square = 4.642
Error Degrees of Freedom = 2

No. of observations to calculate a mean = 3

Least Significant Difference Test

LSD value = 7.569 at alpha = 0.050

Original Order Ranked Order
Mean 1 = 2.907 B Mean 2 = 100.0
Mean 2 = 100.0 A Mean 3 = 98.41
Mean 3 = 98.41 A Mean 1 = 2.907



