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TOM TAT

HOANG TUAN DUNG, Pai hoc Nong Lam Tp. H6 Chi Minh. Thang
9/2005. “ANH HUONG CUA NAM GLOMUS sp. VA BON MUC PHAN LAN
LEN SINH TRUONG VA PHAT TRIEN BAP C919 VA XAC PINH NAM
CONG SINH MYCORRHIZA BANG KY THUAT PCR .

Gi4o vién huéng dan:

ThS. TRAN THI DA THAO

TS. LE DINH BON

Pé tai duge thuc hién dé nghién ctru tic dong cua nam cong sinh Mycorrhiza
cu thé 1a nAm Glomus sp. va phan lan dén su sinh truéong va ning suat cia bap
C919. Pong thoi xac dinh cac chung nim cong sinh mycorrhiza: Glomus sp.,
Gigaspora sp., Scutellospora sp. bang k¥ thuat PCR.

Pé tai duoc thue hién tai nha ludi cia trai thi nghi¢m khoa ndng hoc, phong
thuc tap thudc bd mon cay luong thuc-rau qua va Trung tdm Phan Tich Thi Nghiém
truong Pai hoc Nong Lam, Tp. H6 Chi Minh, tir 01/03/07 dén 5/09/07.

Noi dung nghién ciru:

1. Thi nghiém Anh hudng ciia ndim Glomus sp. va phan lan dén sinh truong,
phat trién cta bap C919 trong nha ludi. La thi nghiém hai yéu t6: Marc 1an
(bén muc lan: 0, 100, 200, 400 mg P,Os/kg dat), va ndAm Glomus sp. (hai
mirc ndm: khong ching nim va c6 chung ndm) tao thanh 8 nghiém thuc,
duoc bd tri theo kiéu hoan toan ngiu nhién trong nha ludi, bip dinh duogc
trdng trong chiu chtra 5 kg dat . Cac chi tiéu va phuong phap theo déi duoc
thuc hién qui trinh ctia Vién nghién ctru ngd quéc gia.

2. Khuyéch dai ving rDNA-LSU cua cac ching nim cong sinh mycorrhiza:
Glomus sp., Gigaspora sp., Scutellospora sp. bang k¥ thuat PCR



Két qua dat duoc:

1. Nam c6 anh hudng rd rét dén sinh truong cua bap, nhung khong anh hudng
dén nang suat cta bap.

2. Lan c6 tac dong dén sy sinh trudng cua biap va ning suit cia bip. Khi bén
lan tir 100 dén 400 mg P,Os/kg dét sy sinh trudng , phat trién cua bap khong

co su khac biét.
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TAE : Tris Acetic EDTA

TE : TrisEDTA

TTP : Thymine triphosphate

uM : Micro mol

ug : Micro gram

ul : Micro lit
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Chuong 1
GIOI THIEU

1.1.D3t véan dé:

Bip la cdy luong thuc rt quan trong voi ham lugng dinh dudng cao, cung
cAp nhiéu ning luong, nén bap dugc lam thic an cho gia stc, 1am thyc pham, ngudn
cung cip nguyén liéu cho cong nghiép va 1a ngudn hang héa xuat nhip khau dem lai
loi nhuén cao ¢ nhiéu quéc gia trén thé gidi.

Trong nén nong nghiép Viét Nam, bip 1a cdy lwong thuc xép hang the hai
sau cdy la, ciing 1a mot ciy trong co y nghia cho su phat trién chin nudi. O nudc ta
bap duoc tréng gan nhu khip ca nudc.

Hién nay nhu cau sir dung bap ngiy cang ting cao va gia bap c6 xu hudng
ngay cang ting do nhu ciu st dung ting manh.

Tai Viét Nam, mic du diéu kién sinh thai nuéce ta c6 tiém nang rat 16n dé san
xuat bip nhung san luong bap van khong dép tng dugc nhu ciu s dung trong
nuéc. Hang nam, dé dap ung nhu cdu nganh san xuat thic an gia suc phai nhap
khoang nira triéu tan bap.

Pé dap tmg nhu ciu sir dung ngay cang cao can ap dung cac bién phap khoa
hoc ki thuat (thAm canh, gidng t6t, phan bon) va cac cong nghé ki thuat hién dai
(cong nghé gene) dé ting ning suat va san luong bap. Phian bon trong d6 phan lan
c6 vai tro rat quan trong ddi véi cdy bap. Trong cac chat dinh dudng can cho sinh
truong va phat trién cia cdy bap thi lan 1a chit khong thé thay thé trong tat ca cac
qua trinh song quan trong xay ra trong cdy bap. Ciing nhu dam, 1an tham gia vao
viéc xay dung cdu tric té bao, 1a mot trong nhimng nguyén t6 xay dung nén céu trac
di truyén. Lan tap trung mot luong rat 16n ¢ nhitng noi c6 qua trinh trao doi chat va
chuyén hod ning lugng manh nhu: Nhitng mé dang 16n, ngon chéi dau ré... Ngoai
ra lan c6 tic dung trong tat ca cic qué trinh sinh san. Boi vi 1an 1a thanh phan ciu

tric nén vat chat di truyén (acid nucleic) va 1a thanh phan cua chat van chuyén dién



tir trong cac phan Gng sinh hoa (ATP). Tuy vay trong dit, hau hét 1an d& tiéu thuong
nghéo dén trung binh mac dau lan tong sé kha cao.

Bén canh d6 & trong dat sy hién dién ciia nam cong sinh (Mycorrhiza) ciing
c6 vai trd quan trong, né anh hudng dén sinh truéng, phat trién cia ciy trong va gop
mot phan khong nho trong viée ting ning suat va san luong. Ching nim cong sinh
c6 kha ning giup cay ting kha ning hap thu dinh dudng, gia ting dinh dudng hiru
dung trong dat: P, Ca, S, NHy, Zn; tang kha nang chéng chiu han han va sau bénh,
tang kha ning khang lai doc chét kim loai ning, cai thién cdu trac soi dat, gia ting
sy da dang sinh hoc cua vi sinh vat dat. Ngoai ra nim cong sinh con lam tang kha
nang chéng chiu cac diéu kién bat loi, chéng chiu sau bénh, lam ting kha nang
chdng chiu han ciia cdy bap. Hién nay, nam cong sinh & ving ré Mycorrhiza ¢ nudc
ta chua duoc quan tAm nhiéu.

Pé cay sinh trudng, phat trién t6t phat huy hét tiém ning nang suét, liéu
luong phan 14n cung cip cho cay, viéc ching nim cho cay ciing nhu viéc phat hién
dung loai nAm cdng sinh trén cay trong 1a rat quan trong va can thiét. Pé tir d6 c6
nhing nghién ciru, tmg dung t6t hon va thich hop hon trén tig loai nam khéc nhau.
Vi vy, dé tai “ Anh huéng cua ndm Glomus sp. va bén muc phan lan dén sinh
truong, phat trién ctua bap C919 va xac dinh ndm cong sinh bang k¥ thuat PCR”
duoc tién hanh.

1.2. Muc dich yéu ciu va giéi han dé tai
1.2.1. Muc dich yéu cau

— Xéc dinh mic phan 1an va nidm cong sinh thich hop dé bap sinh trudng,
phat trién t6t nhat trén nén dat nghéo dinh dudng.

— X4c dinh niAm cong sinh Mycorrhiza bang k¥ thuat PCR.

1.2.2. Gi6i han deé tai

Do dé tai qua méi mé, linh vuc nghién ciru rong ma thoi gian thuc hién dé tai
c¢6 han nén thi nghiém chi nghién ctru trén bén muc phan 1an va sir dung ndm cong
sinh Glomus sp.. Thi nghiém PCR chi phat hién trén ba giéng: Glomus sp.,

Gigaspora sp., Scutellospora sp..



Chuong 2
TONG QUAN

2.1. So lwge vé cay bap

Bip 1a cay luong thuc quan trong, dimg thir hai sau cdy laa. Ngoai gia tri 1am
lwong thyc, biap con 13 mot cdy trong rat ¢6 ¥ nghia cho sy phat trién chin nubi.
Ngay nay, bap con dugc dung dé san xuét bip rau, mot loai san pham c6 gié tri dinh
dudng cao.

Bép thich nghi véi khoang khi hau rong tir ving vi d6 55° Nam dén 30° Bic.
Bip thich nghi vi nhiéu diéu kién dat dai. Bap c6 thé trong dugc trén nhiéu loai dat
nhung t6t nhat 1a trén dat cat pha hay phu sa 4m, myc nudc ngdm siu, thoang khi va
thoat nudc tét, cd tﬁng canh tic siu, chira nhiéu chat hitu co va nhiéu chit dinh
dudng.
2.1.1. Tinh hinh sin xuit bip trén thé giéi va trong nwéc
2.1.1.1. Tinh hinh san xuat bip trén thé gi6i

Bip 1a mot cay trong quan trong trong nén kinh té toan cau, hang nam trén
toan thé gidi san xuat vao khoang 696,2 — 723,3 triéu tan (nam 2005 — 2007). Trong
d6 nuéc My san xudt dugc 40,62% tong san lugng bip. San luong hat bap xuat
khau trén thé giéi trung binh hang nim 82,6 — 86,7 triéu tan. Trong d6 nudc My
xuat khau 64,41 % tong san luong bap xuat khau. (Ngudn so khoa hoc va cong nghé
tinh An Giang, 2007).

Béng 2.1 Tinh hinh san xuat bap & mot sé nude san xuat 1on va thé gigi nam 2005

Quéc gia Digf:n tich ]Zzgf Sé{lAleA:ng
(tri¢u ha) (tén/ha) (tri¢u tan)

Thé gigi 148,0 4,70 695,5
Hoa ky 30,1 9,31 280,2
Trung Quéc 26,2 5,00 131,1
Braxin 115 3,03 39,8
Méhico 8,0 2,56 20,5

(Trich dan boi Tran Thi Da Thao, 2006)



Hién nay xu hudng phat trién cdy bap trén thé gi6i c6 nhiéu thay ddi dang
cht y. Néu nhu trudc kia san lugng bap cua thé gidi chii yéu tip trung & cac nudc
chau My ma dic biét & Hoa Ky thi hién nay xu hudng nay chuyén sang cic nudc
chau A ma dic biét 1a Trung Quéc .
2.1.1.2. Tinh hinh sén xuét bip trong nwéc

Bip di dugc dua vao Viét Nam khoang 300 nim truée (Bip Hitu Tinh,
1997). Bép 14 cay luong thyc quan trong duoc xép thir 2 sau laa. N6 cling 1a mot
loai cy trong c6 y nghia trong chin nudi. O nuée ta bap da dugc trong gin nhu
khap ca nudc.

Trudce day bap do chua duoc chu trong ding mirc nén chua phat huy hét tiém
nang cta no, nhung trong nhitng nam gan day nho c6 chinh sach khuyén khich va
ap dung céc tién bo khoa hoc k¥ thudt vao trong san xuat bap, di c6 nhimg budc
tién vé nang suat, san luong dic biét 1a dién tich bap lai ngdy cang gia ting chiém
khoang 80% tong dién tich trong bap trong ca nudc. Phuong thic trong bap thim
canh di tay thé dan phuong trong bap quan canh, chinh yéu t6 ndy da tao ra su ting
trudng c6 tinh dot bién vé san lugng & cac ving trong diém.

Néu giai doan ndm 1980 — 1990 san lwong bap cua Viét Nam chi méi dat xap
xi 0,5 triéu tan, thi sau khi cudc cach mang vé bép lai tr nam 1990 da moé rong viée
san xuat bip lai nhanh chéng khong chi vé& dién tich ma ca vé ning suit va san
lugng, dua Viét Nam vao hang ngil ctia nhirng nudc san xuét bap lai cia Chau A
(FAO, 2004).

Hién nay, néu noi vé giéng va nang suit ciy bap, thi so vdi cic nude & chau
A nhu: Thai Lan, Indonesia, Malaysia ... Viét Nam da ngang ngira. Tuy nhién, ning
suit bip binh quan ¢ nudc ta con thip so véi Trung Qubc (Trung Qudc dat 5,1

tan/hécta). (Ngudn website tinh Pong Nai).



Bang 2.2 Dién tich, ning suit va san luong bap Viét Nam giai doan 1990 — 2006

Ndam Dign tich (ngan ha)  Ning sudt (tin/ha) San lwzgg (ngan
1990 432,00 1,55 671,00
1995 556,80 2,11 1177,20
2000 730,20 2,75 2005,90
2001 729,50 2,67 2161,70
2002 816,00 2,81 2511,20
2003 912,70 2,97 3136,30
2004 991,10 3,23 3430,90
2005 1043,30 3,14 3756,30
2006 1031,80 3,17 3819,20

(Nguon website cuc thong ké bd Nong nghiép va Phat trién Nong thon, 2006)

2.1.2. Nhu ciu dinh dudng ciia cdy bip

Pé tao thanh chat hitu co, ngoai nhi¢t, &nh sang, nudc, khi CO, cay con can
nhiéu chat khoang. Cac chat dinh dudng nhu N, P, K, Ca, Mg, S ciing nhu cic
nguyén td da lugong nhu: Fe, Mn, Zn, Cu, Mo, CI; va cac nguyén to vi luong nhu:
Si, Na, Al, Ti, Co, Ag, Bo; chung déu co6 nhiing vai trd quan trong khac nhau trong
ciy bap. Két qua nghién ctru cua Vién lan — kali Atlanta (M¥) vé& su hép thu cac
chét dinh dudng cua cay bap (bang 2.3).

Bang 2.3 Ham luong céc chat dinh dudng cay bap lay tir dat (kg/ha)

Chat Tilé
Co quan N P,Os K, O Mg S Kkho (%)

Hat (10 tdn) 190 78 54 18 16 9770 52

Théan, la,cai 79 33 215 38 18 8960 48

Tongso 269 111 269 56 34 18730 100
(trich dan bai Tran Thi Da Thao, 2006)

Pé tao ra 5 — 6 tan hat hodc 50 — 60 tin chat xanh, cdy ldy tir dat 150 — 180
kg N, 60 — 70 kg P,0s, va 160 — 190 kg K,0. Vi vay dé dat ning suat mong mudn

thi phai cung cp twong tng cho ciy du luong dinh dudng néi trén.
2.1.3. Vai tro cuaa lan

Trong cac chat dinh dudng ké trén thi 1an 1a chat khong thé thay thé trong tat
c4 cac qua trinh sdng quan trong xay ra trong cy bap. Ciing nhur dam, 1an tham gia

vao thanh phan cua cac hop chét protid quan trong. Hop chat 1an c6 trong tat ca cac



té bao. C6 thé thiy s luong lan rat 16n & nhitng noi c6 qua trinh trao d6i chat va
chuyén ho4 ning lugng manh nhu: nhitng mé dang 16n, ngon chdi dau ré. Hon nita
lan c6 tac dung trong tt ca cac qua trinh sinh san, vi vay c6 rat nhiéu trong hat. Bap
chtra khoang 75% lan da dong hod & trong hat. Gia tri thirc an gia stic va pham chat
hat giéng phu thudc nhiéu vao viéc cung cap va luong lan chta trong dat. Trong mo
luong 1an chiém khoang 0,3 — 0,35 % trong lugng chit kho. Néu lugng nay giam
xubng con 0,2% thi s& gdy anh huong khong tot dén sinh trudng, va phat duc cia
ciy bap. Lan co tac dung rat 1on trong viéc tao ra cac té bao sinh san, gitip cho su
phat trién hat déy du, ra ré, néy mam, ra hoa nhanh va chin sém.

Cay bap c6 bd ré cing, an sau, phan héa nhanh nhiéu va phan bé rong. Tuy
nhién, cdy bap non kho hit 1an kho tan trong dat. Trong thoi ky cdy con, bon thic
1an hoa tan co thé thuc day ré non phat trién, ting ty 18 hat chic va trong luong hat
trong thoi ky sau.

Theo FAO (1984), khi bon phan lan trong khoang 30 — 100kg P,Os c6 lién
quan dén tiém ning ning suat bap. Néu cay hut khoang 8kg P,Os/ha sé& san xuét ra 1
tan hat (trich dan boi Tran Thi Da Thao, 2006)

Cay bép can lan trong khoang thoi gian 50 ngay dau 1a 30 %. Giai doan tao
hat bap can khoang 65% va vao giai doan chin bap chi cin 5% so véi téng nhu cau
lan cta ca thoi ky sinh trudng. Nhung bap can 14n nhiéu nhat ¢ thoi ky 6 — 12 14 va
trudc tré co dén phun rau thy tinh.

2.2. Gi6i thiéu nam cong sinh Mycorrhiza

Hau hét cac loai thuc vat khai thac tiém nang dat tréng nho sy giup ich cua
cac vi sinh vét ¢o loi trong dat trong d6 c6 mot s6 loai nAm duoc goi la Mycorrhiza
(ndm ving ré). Cac nhanh soi ndm nhu nhitng soi manh len 16i giita cac hat dat,
phat trién bén trong phan huy cac chat hitu co, tham chi ching con xam nhép vao vo
clia cic con trung chét & d6 ching tim thay photpho va cic dudng chit quan trong
khac. Nhitng dudng chat nay sau d6 duoc cung cép cho ré cay trong.

Tt Mycorrhiza 1a mot thuat nglr duoc Frank st dung lan dau tién vao nim

1885 khi phat hién moi lién hé giita soi nam va ré cy trén cAy thong va mot so ciy



14 rong( ngudn website Marcel Bucher’s Lab). Xut phat tir tén goi ré cay ¢ Hy Lap.
D6 1a sy két hop gitra ndm (myco) va ré (rhiza). Dua vao mot vai kiéu két hop khac
nhau gitta nAm va cay cha ma ching dugc chia lam mot s6 nhom.

Ectomycorrhiza

Ectomycorrhiza 1a loai Mycorrhiza ngoai cong sinh, cong sinh véi ré cay
theo kiéu: Ndm bao quanh ré& dinh dudng chwa hoa gd, khong xuyén qua mé té bao
ma chi kéo dai gitra cac vach té bao. Pic trung co ban cta chiing 1a:

— Soi nam phat trién trén bé miat r& dinh dudng hinh thinh mot mang nam
(Mantle) do cac s¢i dan chéo nhau.

— Giira cac té bao téng v6 ré hinh thanh mot mang ludi do thé soi ndm sinh
trudng ma thanh va dugc goi la ludi Hartig.

— Do tac dung ciia Mycorrhiza, bd ré ngan, to, gion va c¢6 mau sic khac nhau,
tan ré va biéu bi khong co 16ng hit, bé mit mang c6 nhiu soi nim kéo dai
ra.

Ectomycorrhiza noi chung khong c6 hinh dang va mau sic nhét dinh rat dé
nhan biét bang mat thuong. Tinh da dang thé hién trén loai cay chu va Mycorrhiza
khac nhau. Hau hét sy két hop Ectomycorrhiza dugc hinh thanh giita ndm cong sinh
v6i cdy nam (mushroom) va giita ndm cong sinh véi cac cay gd 16n & trong rimg.
Endomycorrhiza

Endomycorrhiza 1a loai nAm Mycorrhiza ndi cong sinh két hop voi ré ciy
theo kiéu: sgi ndm xuyén qua té bao va ré cay chu, hinh thanh nén céc cau tric dic
trung 13 versicles va arbuscules nén c6 thé goi 13 VAM (Versicular Arbuscular
Mycorrhiza), bé mat ré khong hinh thanh mang nim ma chi c¢6 cic soi lua thua,
16ng hut van giit nguyén, tuy nhién soi ndm van kéo dai giita gian bao, nhung khong
hinh thanh mang luéi Hartig. Soi ndm xuyén qua vach t& bao vao trong hinh thanh
voi hat. Nhiing loai nay rat kho phan biét bang mat thuong.

Can clr vao két cAu soi nAm c¢6 vach ngan va voi hut, nguoi ta chia ra 2 loai:
Khong c6 vach ngan (Aseptate—endotrophic Mycorrhiza) va c6 vach ngan (Septate—

endotrophic Mycorrhiza). Loai khong c¢6 vach ngan thuong cé tai bong (Vesicular)



va dang bui (Arbuscular) va goi tit 1a VA. Loai c¢6 vach ngin lai cin ct vao cdy chil
va hinh dang soi ndm trong té bao ma chia ra: Nam Mycorrhiza loai dd quyén
(Ericaceous Mycorrhiza) soi nam trong té bao xoan vong (Coil), nAm Mycorrhiza
loai ho Lan (Orchidaceous Mycorrhiza), soi nim trong té bao dang két thit nut
(Knot) hodc cuc (Pleton).

Ectoendo mycorrhiza

Ectoendo mycorrhiza 1a loai nim Mycorrhiza ndi ngoai cong sinh c6 dic

trung cua ca hai loai trén.
2.2.1. Ndm VAM cdng sinh trong ré ciy trong
2.2.1.1. Thanh phin ciu tric nAm VAM
a. Céu tric trong ré: Soi nim (hypha), bui (arbuscules), tii (vesicles)
— Soi nam (hypha): Khong c6 vach ngan khi con non va ddm nhanh bén trong
16p vo ré hinh thanh nén cu tric bui va tdi.
— Bui (arbuscule): Phan nhanh ngoan ngéo trong té bao vo.
— Tui (vesicle): La cdu truc dy trit dinh dudng cho nim.
b. Cau triic trong dat: Bao tir va s¢i nim.
— Bao ttr: V6 tinh hinh hinh cau 16n (¢ 20 — 1000 pwm) no6 dugc tao thanh tir sgi
nam trong dat hodc ré.
— Soi ndm: Mang ludi sgi ndm trong dét c6 hinh dang soi mong, chic ning cua
n6 1a dng dan dé hap thu chat dinh dudng.
* Soi nam (hypha)

Su két hop Mycorrhiza bat dau bang sy ndy mam cua bao tir khi ¢6 su hién
dién cua ré. Nhiéu truong hop da cé su tdn tai cua mang ludi soi nam trude khi ré
hoat dong. Soi niAm c6 kha ning phat trién gi6i han, ching s& chét sau vai tudn sau
khi nay mam ma khong gap ré ki chu.

Soi ndm trong dat 14 nhitng cdu trac soi méng phan nhanh xuyén trong dat.
Chung c6 nhiém vy hap thu chat dinh dudng va lam gia tang sy két hop véi ré va
hinh thanh bao t& ndm. NAm VAM san xuét ra nhiéu loai soi nAm trong dét bao

gdém: Sgi nam lan truyén hay phén tan va soi nam hap thu.



Tir diém x4m nhdp di vao soi nAm phat trién theo hai huéng. Soi nidm phat
trién doc dai va len 15i gitra ranh khdng khi giita thanh té bao véi toc do twong d6i
nhanh hinh thanh nén dai soi nAm doc theo té bao goi la dang Arum. Mot hudng
khac 14 soi ndm bao phi trong ndi bao phat trién tir cudng xuyén qua vach té bao
hinh thanh nén nhiing soi xoan goi 14 Paris.

* Bui (arbuscule)

Bui phan nhénh rat phirc tap va duoc hinh thanh bén trong té bao vo ré, dugc
dit tén boi Gallaud (1905) vi chung trong giéng nhirng cai bui nhé. Bui dugc hinh
thanh b@ing su chia d6i cua nhanh va sy nén bé rong soi ndm, bit dau tir than soi

nam (¢ 5 — 10 pum) va két thiic bang su phat trién manh cua canh nhanh soi ndm (¢ 1

um).

Bui phat trién bén trong té bao vo ré, nd duge xem 1a vi tri chu yéu dé trao
d6i dinh dudng giita nAm va cdy chu. Gia thuyét nay dua trén bé mit tiép xtic rong
16m cta bui nhung n6 chua dugc xac nhan (Smith, 1995). Sy hinh thanh bui theo sau
su phét trién cia soi nAm. Bui chi séng dugc vai ngay va bat dau phan hay, nhung
soi ndm va tai co thé ton tai trong ré sudt vai thang hoac vai nam.

* Thi (vesicle)

Tai phat trién dé tich lily san pham dy trit ¢ nhiéu loai VAM. Tui 1a chd
phinh to 1én ctia soi ndm trong té bao vo 1, nd chira lipid va té bao chét. Tai co thé
nam trong hodc bén ngoai gian bao. Ti co thé phat trién day dic bén trong ré gia va
¢6 chirc nang nhu yéu t6 lan truyén gidng. Mot vai loai ndm san sinh tai c6 ciu trac
gidng nhu bao tir trong dat.

* Bao tir (spore)

Bao tir ciing chinh 1a chd phinh to 1én cia sgi nam, bao tor dugc hinh thanh
khi dinh dudng da can va su két hop ndm va ciy chu bi gia yéu. Bao tir chira dung
lipid, té bao chit va nhiéu chat nucleid. Bao tir thudng c6 thanh té bao phat trién day
va c6 chirc nang dy trit, 14 giai doan tiém sinh ciing 1a yéu t lan truyén giong. Bao

tir c6 thé tip hop lai thanh mot nhom goi 14 qua tir (sporocrarp).
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2.2.1.2. Co ché cong sinh va mdi lién hé giira nAm véi cay chi

Sy cong sinh Mycorrhiza bat dau bang sy nay mam tir mot yéu tb lan truyén
gidng duoc luu trir trong dat, yéu to d6 1a bao tir cia VAM hodc 13 nhitng manh ré
c6 Mycorrhiza cong sinh. Soi nim cam tmg dugc sy hién dién cua ré béng su phat
trién hudng vao ré, thiét 1ap su tiép xtic va phat trién doc theo bé mit ré. Tiép dén,
mot hodc nhiéu soi ndm sinh ra khdi u goi la gidc bam, bam gitra 2 té bao biéu bi.
Qua trinh xdm nhdp xdy ra khi soi nim tir gidc bam dam thung biéu bi hoic vo té
bao ré dé xam nhap vao ré. Giai doan nay danh ddu qua trinh sinh trudng tu dudng
cia nAm. Soi nAm xam nhap xuyén vao bén trong khoang khong gian bao va sau do
x4m nhap vao mo ré va bao phu & giita va xuyén qua céac té bao 16p vo ré. Pau tién
soi nam vuon tdi bén trong 16p vo, chiing phét trién bén trong té bao va hinh thanh
cac cdu truc nhu ciy bui nd duoc goi 13 “Arbuscule". Ciu triic nay 1a do cac canh
nhanh ciia sgi nAm dugc bao gon bén trong huyét twong cia té bao nguyén ven clia
ciy chu va 12 dai dién cho bé mat tiép xuc rong 10n véi té bao gitra hai yéu t6 cong
sinh. C4u tric bui nay lam dé dang trao doi san pham giita cay cha va ndm. Bui ¢6
thé di chuyén vi tri ctia cac chat dinh dudng, chu yéu 1a P tir soi ndm dén cdy trong
va carbon tir cay trong dén ndm (Smith va Gianinazzi — Pearson, 1990) ciing nhu sy
xam nhap bén trong soi ndm dam nhanh ra ngoai va phat trién dai doc theo bé mat
r& va hinh thanh nén nhiéu diém xam nhap vao r& hon. Chung ciing phat trién di vao
dat, soi nim két cac hat dat lai. Smith va Gianinazzi — Pearson, (1990) da chi ra
rang chidu dai soi nAm phat trién trong dat wdc luong trung binh 1a khoang 1m soi
nam trén lem ré. Mang ludi soi nAm nay c6 thé mé rong hang centimet bén ngoai tir
bé mat ré cay, di qua khu vyc can ki¢t dinh dudng cho ré hép thu nhitng khoang
kém linh dong tir trong dat cung cip cho cay trong. Nguoc lai, cay trong cung cap
cho nam dudng, acid amin va vitamin can thiét cho su séng cia ching (Harley va
Smith, 1983).
2.2.2. Loi ich ciia niAm cong sinh

Cay trong c6 c6 cong sinh thi duoc nudi dudng tdt hon va dé thich nghi hon

v6i moi truong. No gia ting sy bao vé chdng lai nhimg thay doi ctia mdi truong,
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lanh gi4 va tinh man (Sylvia va William, 1992). Hon nita, sy cdng sinh lam giam
hau qua ctia cac tac nhan bénh hai ¢ ré va giam ti thiéu anh huéng bat loi cia cac
tac nhan gay hai chinh. Trong nong nghiép, ciy trong cong sinh véi Mycorrhiza thi
st dung tot hon cac khoang chit trong dét, diéu ndy c6 thé xem xét dé giam su gia
tang phan bon va thudc bao vé thuc vat trén cdy trong. Va trong ciing mot thoi gian
c6 thé dat duoc san luong cdy trong twong duong hay tham chi cao hon (Jakobsen,
Abbott va Robson, 1992). Theo Shannon Peters (2001) nim cdng sinh Mycorrhiza
con ¢6 nhirng loi ich sau:

Soi nam gia tang sb luong trong dat 1am ré cay c6 thé hap thu dinh dudng t6t
hon, vi viy ma lam gia ting kha ning hap thu dinh dudng bi ¢ dinh. Dic biét
phospho 13 mot nguyén té n6 1a mot nguyén tb rat quan trong doi voi ciy trong co
nhiéu trong dat nhung ¢ dang khoé hap thu.

Cung véi sy gia ting hap thu dinh dudng, soi ndm ciing cho phép gia ting
hép thu nuéc. Hon nita, mang ludi soi ndm rong rii ciing ngin chin sy tin cong cla
bénh hai dén ré. Gia tang su chéng chiu han va dich hai 1a lién hé truc tiép dén su
gia tang dinh dudng cua nhitng cdy c6 cong sinh vai Mycorrhiza .

Mycorrhiza lam giam bét tac hai do kim loai ning gy ra. Nim VAM tap
hop kim loai trong ving ré lai va lam thay doi kha nang hap thy kim loai cta cay
tréng.

Soi nim VAM duoc chimg minh rang no thai ra chat mot chat duong dinh
nhu keo, goi 1a “Glomaline”, n6 gitip cac hat dat lai v6i nhau gitip cu trac dat duoc
cai thién.

Sy hién dién caa Mycorrhiza ciing lam gia ting tinh da dang va mat sb vi
sinh vat dit, no tao nén mot hé sinh thai dit khoé manh. Hé sinh thai dit khoé manh
1a tit ca nhitng diéu kién dé cdy trong dugc gia ting chu trinh dudng chat, gia ting
mdi lién hé gitra khong khi va nudc, va quan trong la khang lai sy xam nhap va su
thanh 1ap cua cac vi sinh vat gy hai.

Nang cao hé mién dich cua cdy trong: Tét ca nhiing loi ich ndy c6 mdi quan

hé h6 tuong va diéu kién gitip cho cdy trong khoé manh.
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2.3. So lwgc vé ky thuiat PCR

K¥ thuat PCR do Karl Mullis va cong su phat minh nam 1990 dugc str dung
rong rai nhét trong s6 cac tmg dung cta sinh hoc phan tir. V& thyc chat day la
phuong phap tao dong in vitro khéng can su hién dién cua cac té bao (H6 Huynh
Thuy Duong, 2003)

2.3.1. Nguyén tic ciia ky thuiat PCR

K§ thuat PCR (polymerase chain reaction) 13 mot phuong phéap tong hop
DNA duya trén mach khudn 1a mot trinh tu dich DNA ban dau, khuéch dai, nhan sb
lugng ban sao cua khudn nay thanh hang tri¢u ban sao nho hoat dong cua enzyme
polymerase va mot cap enzyme ddc hi¢u cho doan DNA nay. Hi¢n nay, k¥ thuat nay
duoc st dung rong rai dé phat hién cac dot bién gen, chan doan phat hién mam bénh
trén nguoi, dong vat, thuc vat, thuc phém (trich dan boi HO Huynh Thuy Duong,
2003)

Tat ca cac DNA polymerase déu can nhitng primer dé tong hop mot mach
DNA méi tr mach khuén. Mach khuon thuong 1a mot trinh tw DNA cua gen (goi 1a
trinh ty DNA muc tiéu) dac trung cho loai sinh vat muc ti€éu hodc la gen quy dinh
viéc téng hop mot loai doc td chuyén biét ctiia vi sinh vat (trich din boi HO Huynh
Thuy Duong, 2003)

Primer 14 nhitng doan DNA ngén, c6 kha ning bat cip bd sung voi mot mach
cua doan DNA khuon va nho hoat dong cua DNA polymerase doan primer nay
duoc kéo dai dé hinh thanh mach méi. K¥ thuat PCR dugc hinh thanh dya trén dac
tinh nay ctia DNA polymerase, doan DNA nam gitta hai primer s& duoc khuéch dai
thanh s6 luong 16n ban sao dén mirc ¢ thé thay dugc sau khi nhuém bang ethidium
bromide va ¢ thé thu nhan doan DNA nay cho cac muyc dich khac nhau bang cac
thao tac trén gel. Nhu vay, dé khuéch dai mét trinh tw DNA xac dinh, can phai cé
nhirng thong tin t6i thiéu vé trinh tu caa DNA, dic biét 1 trinh tuy base & hai dau
doan DNA du dé tao cac primer bd sung chuyén biét (trich dan bsi H6 Huynh Thuy
Duong, 2003).
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Phan tmg PCR gdm nhiéu chu ky lip lai ndi tiép nhau. Mdi chu ky gdm 3
budc nhu sau :

Budrc 1: (Bién tinh tach ddi sgi DNA, denaturation)

Giai doan nay dugc thyc hién ¢ nhiét d0 cao hon nhiét do néng chay cua
phan tr (94 — 95 °C) trong vong 30 gidy dén 1 phut, lam cho phan tr DNA mach
kép tach thanh 2 mach don. Chinh 2 mach don nay dong vai tro6 1a mach khuén cho
su tong hop 2 mach bd sung moi.

Buéc 2: (bit cip, annealing)

Trong budc nay & nhiét o dugc ha thép hon nhiét do nong chay (Tm) cua
cac primer, cho phép cac primer bat cip voi mach khudn. Trong thyc nghiém nhiét
d6 nay dao dong trong khoang 30 — 70 °C. Tuy thudc vao Tm cua cac primer ma
thoi gian bét cip kéo dai tir 30 — 60 gidy.

Budére 3: (kéo dai, elongation — extension)

Nhi¢t do dugc tang 1én 72 °Cc gitip cho DNA polymerase hoat dong t6t nhat.
Duéi tac dong ciia DNA polymerase, cic nucleotide 1an luot gan vao primer theo
nguyén tic bd sung véi mach khuon. Thoi gian cua giai doan nay tuy thude vao do
dai cta trinh tr DNA khuéch dai, thuong kéo dai tir 30 gidy dén vai phat.

Trong phan tmg PCR mét chu ky gdm 3 budc nhu trén duoc lip di lap lai
nhiéu 1an, 1am sé luong DNA duoc gia ting theo cp s6 nhan. Két qua cubi cing 1a
mot doan ma hoa di truyén ddc biét nao d6 duoc khuéch dai 18n rat nhiéu lan. Su
khuéch dai nay co thé dugc tinh nhu sau:

Tong lugng DNA khuéch dai = m x 2n

m: La s ban sao ciia chudi ma hoa.

n: La s6 chu ky.
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PCR : Polymerase Chain Reaction

30 - 40 cycles of 3 steps :

ﬂMﬂ‘*ﬂbﬂ‘ ‘lﬂhﬂﬂ“uﬁum‘ F Step 1 : denaturation

1 minut 94 °C
T"”TFF“_lTﬂTrrrrrmrnrrrnTFW|rr|—rrm
MMM%MW

Wmmﬁmmmﬂmﬂ 3 Step 2 : annealing

UJJMLULL f 45 seconds 54 °C

forward and reverse
:1 primers !!!

WWWW ' Step 3 : extension

PR LN AT B R 2 minutes 72 °C
--”-”[["‘3' - | | N only dNTP's

N
> [Pyl g«

= {Andy Viersirasie 19949)

Hinh 2.1: Nguyén tic phan tmg PCR (nguon Andy Vierstraete, 1999)

Ba trinh ty nay xay ra theo chu ky rat nhanh dé khuéch dai DNA. Trong chu
ky thir nhat va thir hai ctia phan Gng khuéch dai, chi c¢6 san pham chudi dai dugc
hinh thanh, con trong nhitng chu ky tiép theo khuéch dai ca nhitng san pham chudi
dai va chudi ngén. San phém chudi dai dugce tich ty theo hudng tuyén tinh, con san
pham chudi ngén tich tu theo logarit. Do d6, nguoi ta hy vong ¢6 khoang 10° lugng
san pham chudi ngan sau khoang 25 — 30 chu ky. Theo nguyén tic PCR dugc 4p
dung dé khuéch dai cac doan DNA c6 chiéu dai 200 — 2000 bp.
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2.3.2. Cic yéu t6 anh hwong dén phan ing PCR
2.3.2.1. DNA méu

Phan tGmg khuéch dai t6i wu xdy ra trén DNA that tinh sach. Tuy nhién,
nhirg k¥ thuit chan doan bang PCR van cho két qua tot véi DNA thu nhan truc
tiép tir dich chiét té bao (trich din boi boi H6 Huynh Thuy Duong, 2003)

Luong DNA méu st dung ciing c¢6 khuynh huéng giam (1pg xudng con
100ng) véi viéc st dung cac polymerase cho hi¢u qua cao. Hon nita viéc gidm
luong mau ban dau con han ché cac khuéch dai “ki sinh”, tao nhiing san phém phu
khong mong muén (trich din boi H6 Huynh Thuy Duong, 2003).

Thong thuong, nhiém protein trong mau DNA trong qua trinh ly trich DNA
s& khong anh hudng xau dén sy nhan DNA. Tuy nhién nhiém DNA la s& din dén
két qua PCR bi sai léch.

Po6i véi nhitng DNA ¢6 kich thude qua 16n (>50 kb), sy bién tinh co thé
khong hiru hiéu va ning suat PCR thip. Trong trudng hop nay, cin phai cat DNA
trudc bang enzyme cat han ché ma enzyme d6 khong cat trong chudi dich; Hodc c6
thé tach DNA bing cach dung nhiét do toi 100 °C trong 2 — 5 phit.
2.3.2.2. Taq polmerase

Taq polymerase 13 enzyme chiu nhiét ly trich tir vi khuan sudi nudc néng
Thermus aquaticus. Vi enzyme nay, PCR cho hiéu qua cao nhét, Taq c6 thé xuc
tac kéo dai khoang 35 — 100 nucleotide trong 4 gidy & nhiét d6 70 — 80 °C, day la
gidi han nhiét d6 thich hop nhét cho enzyme nay hoat dong .

Nong do Taq polymerase dugc sir dung thong thudng 1a 0,5 — 5 don vi/100ul
dung dich phan tmg. Néu ndng d6 Taq qua cao, nhitng san phdm khong chuyén tinh
c6 thé nhay vao lam sai léch két qua. Néu nong do Taq qua thap, ching ta s& khong
c6 du sb lugng enzyme dé xtic tic tao ra san pham PCR theo ¥ muén.
2.3.2.3. Primer

Primer 1a chi ti€u quan trong nhét dé dat duoc sy khuéch dai dic trung va co
hiéu qua cao. Viéc chon primer 1a giai doan quyét dinh cta k¥ thuat PCR, viéc thiét

ke primer phai tuan thu mot so chi ti€u co ban sau :
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a. Chiéu dai primer

bay 1a mot chi tiéu quan trong cho sy thanh cong cuia PCR, vi tinh dac hi¢u
va nhiét do bat cdp cua primer phu thuoc mot phén vao chiéu dai primer. Thong
thudng primer ¢ chiéu dai tir 18 — 24 base (theo nguyén tic cua Wallace) c6 tinh
dic hiéu cao, va cho nhiét do bat cap tdi uu. Kich thudc primer khong nén qua
ngan, trir trudng hop phuc vu cho muc dich dic biét, va ciing khong nén quéa dai vi
s& 1am giam kha ning bat cap.

b. Nhiét do néng chiay Tm

Hai primer xud1i va ngugc trong phan trng PCR phai c6 nhiét do nong chay
khong cach bi¢t nhau qua xa, vi néu sy chénh 1éch nhiét d6 16n thi primer ¢6 Tm
cao hon s& bat cip khong dic hiéu, con primer c6 Tm thap hon s& khong thé lai
duoc vo1 DNA.

c. bg dac hiéu

bJ§ dac hiéu cua primer phu thugc mot phén vao chiéu dai primer nhu da noi
& trén. Dé co do dic hiéu cao, primer phai duogc thiét ké sao cho chi khuéch dai mét
trinh ty dic trung duy nhét trén DNA hay chi cho mét san pham chinh, va khong
nén co nhiéu trinh tyu 1ap lai trén primer, vi diéu ndy sé dan dén su xuét hién cac san
pham phu.

d. Trinh tu bo sung trén primer

Trinh tu primer phai duoc thiét ké sao cho c6 khong quéa 3 cdp base c6 trinh
tu bod sung vo1 nhau, vi diéu nay se€ dan dén hién tuong “kep toc” do sy bét cap bod
sung gifta cac phan khac nhau ctia mot primer, 1am ngan can sy bat cap cua primer
voi DNA.

Hai primer xudi va nguoc phai khong cé trinh tu bét cip bd sung voi nhau dé
tranh hién tuong “dimer primer”, vi diéu nay sé& dan dén su canh tranh bat cap voi
DNA va can tré sy hinh thanh san phdm mong muén. Ngoai ra, ndng do qua thira
ctia primer ciing dan dén sy hinh thanh “dimer primer” (trich dan boi Bui Chi Buru
va Nguyén Thi Lang, 1999). Thong thudng, primer xudi va primer nguoc thuong cé

ndéng d6 bang nhau, khoang 0,1 pM twong duong véi 2,5 pmol trong 25 pl dung
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dich phan tng. Trinh ty DNA nam giita hai moi “xudi” va “nguoc” khong duoc qua
16n. Phan g s& t6i uu trén nhiing trinh ty DNA nhé hon 1 kb (trich dan bai Hoang
Thi Liéu, 2004).

e. Ham luwgng GC va AG

Thanh phén nucleotide cua cac primer nén can béng, tranh cap GC ldp lai
nhiéu 1an. Ham luong GC cua primer nén nam trong khoang 45% dén 50% (Kwork
va ctv., 1989), trinh ty primer 1y tuong nhat 1a c6 50% GC (theo nguyén tic cia
Wallace). Trinh tu primer phai khong c6 poly G hay poly C, poly A hay poly T, vi
diéu nay s& lam cho su bat cap khong dic hiéu. Trinh ty polypyrimidine T,C hay
polypurine A, G ciing can phai tranh vi n6 lam giam hiéu qua khuéch dai.

f. Trinh tu dau 3’

Vi tri dau 3’ cia primer rit quan trong trong viéc kiém soat hién tuong
“mismatch” — bat cap khong dac hiéu. Can tranh trinh tu A hay T & dau 3°, ma thay
vao d6 12 G hodc C vi mbi lién két hydro gitta G — C manh hon A — T s& bao dam
cho su bt cap dac hiéu.
2.3.2.4. Nhiét @6 bit ciip

K¥ thuat PCR rat man cam véi nhiét do. Vi thé bat ctr sy thay doi nhiét do
nao cia phan tng cling ¢ thé anh huéng manh dén ning suat va do chuyén biét.

Mbi quan h¢ gitta nhiét do bat cap Ta va doan nhiét do nong chdy Tm cua
primer 1a mot trong nhitng van dé van dang duoc tim hiéu. Thong thudng, nhiét do
bét cdp thudong thip hon nhiét do nong chay tir 2 — 5 °C. Néu nhiét do bt cdp qua
thiap dan dén san pham dugc nhan 1én qua mic do sy bat cip cac primer khong
chuyén biét c6 thé xay ra. Néu nhiét d6 bat cip qua cao, ning sudt cuia san phim
mong mudn s& giam.

Théng thudng, véi mot oligonucleotide c6 20 nucleotide c6 thé dung nhiét
d6 bt cap 50 — 55 °C. Néu chudi dai hon (25 nucleotide hay nhidu hon) hodc c6 thé
nhiéu base G, C, nhiét do bét cap co thé dén 55 — 65 °C. Trong vai phan Ung,
oligonucleotide 16n (tir 30 bp trd 18n), giai doan bat cip va kéo dai c6 thé duoc két

hop va thyc hién ¢ 68 — 72 OC (trich dan boi Hoang Thi Liéu, 2004).
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2.3.2.5. Ti 1¢ primer/DNA khudn miu

Mot trong nhitng yéu t6 quan trong nhit ctia PCR 14 ti 18 t6i wu giira primer
DNA mau. Néu ti 18 ndy qua cao, hién tugng primer — dimer s& xuat hién, giéng nhu
truong hop DNA miu qua lodng. Néu ti 1& ndy qua nho, két qua san phim PCR s&
khong nhiéu.

Hau hét cac truong hop ap dung PCR, déu dung mot ndng do primer khong
qua 0,5uM (12,5 pmol/25 pL phan tng), khong tinh dén ndng d6 DNA mau, dé
tranh hién tugng primer — dimer.
2.3.2.6. Cac thanh phin khac
a. Nong do dNTP (cac deoxynucleotide triphotphat)

Nong do dNTP thudong duoc sir dung 1a 20 — 200 uM. Nong do cao hon dé
dan dén su khuéch dai “ky sinh". Bén canh do, sy can béng trong thanh phén cac
dNTP ciing anh hudng dén phan tng PCR. Sy mat cin bang trong thanh phan cac
dNTP sé& lam ting céc 16i sao chép cia DNA polymerase.

Nong d6 dNTP thich hop nhat cho mot phan tng PCR con phu thudc vao
ndng d6 Mg*, ndng do primer, s6 lwong chu ky cua phan @ng va chiéu dai cua san
pham duoc khuéch dai. Vi thé, ndng d6 dNTP tdi wu cho timg phan tmg phai duoc
xac dinh qua thuc nghiém.

b. Nong a9 MgCl,

Nong d6 MgCl, ciing 14 mot nhan t6 anh huéng manh dén phan Gmg PCR.
Mg2+ rat can cho qua trinh lién két cac ANTP, xuc tac cho enzyme Taq polymerase,
lam ting Tm cua DNA mach kép. Mg?* 1a Co — factor cua Taq polymerase nén néu
lugng Mg2+ qua thap thi Taq polymerase s& khong thé hoat dong binh thudng trong
giai doan kéo dai (Bui Chi Biru va Nguyén Thi Lang, 1999), han ché qué trinh kéo
dai. Nguoc lai ndng d6 Mg®* cao s& giup 6n dinh day d6i DNA va ngin ngira su
bién tinh hoan toan (do su m¢& diy d6i DNA) ctia san pham trong mdi chu ky, 1am
cho san pham PCR it di; dong thoi, c6 thé 1am cho hién tuong bat cip gia xay ra 6n
dinh hon va cho ra nhitng san phim mong mudn véi sé lwong qua 16n nhung mirc

d6 chuyén biét thap.
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c. Chit 6n dinh hoat dong enzyme

Nhitng hoat chat 6n dinh hoat dong enzyme ciing duoc chi y. Nhiéu nha san
xudt hod chat da xem xét gelatin hodc Triston X — 100 trong nhiing buffer dé ton trir
enzyme. C6 trudng hop ngudi ta st dung ca hai 1am dung dich dém. Nham bao
quan va 6n dinh enzyme trong qua trinh xir 1y nhiét cia PCR, mdi dung dich dém
trong phan tmg déu c6 chira gelatin & nong d6 0,01% va Triston X — 100 & nong do
0,1%.

d. Dung dich dém

Mot néng do cao cua dung dich dém PCR dugc st dung dé tang cuong hi¢u
qua cho phan tmg PCR. Sau déy la dung dich dém PCR dugc xem 14 tt hon ddi véi
cac dém dang c6 mat trén thi trudong

— 16,6 mM ammoniumsulfate
— 67,7mM TRIS — HCI, pH 8,89
— 10 mM beta — mercaptoethanol
— 170 microgams/ml BSA
- 1,5-3 mM MgCl,
e. S0 lwong chu ky ciia phan irng PCR

Trong thuc té s6 chu ky cho mot phan tng PCR khong nén vugt quéa 40. S¢
di nhu vay vi phan ing PCR dién tién qua hai giai doan :

Giai doan dau: S6 luong ban sao ting 1én theo cp sé nhan, ti 1& v6i luong
mAau ban dau.

Giai doan sau: Hi¢u qua khuéch dai giam han do sy phan huy va can kiét cac
thanh phan cta phan tng, su xuét hién cac san pham phu trc ché phan mg, hoic cac
ban sao vira dugc tong hop khong két hop véi moi ma bat cip véi nhau.

S6 chu ky cho mdt phan tng PCR tuy thudc sd lwgng miu DNA ban dau.
Néu sb lugng mau ban déu 1a 10° thi can 25 — 30 chu ky. Néu sb lwong mau ban du

1a 10% — 10° thi s6 chu ky phai 1a 35 — 40 chu ky.
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f. Thiét bi va dung cu trong phan img PCR
Thuc chat, mot thiét bi dung dé tién hanh phan tng PCR chi can dép ung yéu
cau thay d6i nhiét d6 that nhanh va chinh xac. Céc thiét bi hién nay da duogc cai tién
dé tranh tdi da su bdc hoi nudc trong trong qua trinh phan tng, hay cho phép tién
hanh PCR ngay trén mé va té bao. Tuy nhién, mdi thiét bi déu cé dic diém khuéch
dai riéng nén moi thi nghiém ctia mdt nghién ctru can dugce tién hanh trén cung mot
loai thiét bi. Hon nita, 6ng nghiém (eppendorf) dung cho cic phan tng ciia cling
mot nghién ciru phai cing kiéu vi tinh dic tinh truyén nhiét cta cic dng nay ciing
nhu nhiét do tiép xtic giira cac dng va bd phan tao nhiét cia thiét bi khuéch dai co
anh hudng 16n dén két qua PCR.
2.3.3. Céc van dé thwong giip trong phan wng PCR va hwéng giai quyét
2.3.3.1. C6 nhiéu san pham khong chuyén biét ¢6 kich thwée dai hon
— Giam thoi gian bét cap.
— Tang nhiét do bat cap.
— Giam thoi gian kéo dai.
— Giam nhiét 46 kéo dai dén: 62 — 68 °C.
— Ting nong d6 KCl trong dung dich dém dén 1,2 X — 2 X nhung van giit nong
do MgCl, ¢ 1,5 -2 mM.
— Tiang noéng do MgCl, 1én 3 — 4,5 mM nhung vén giir ndng do ANTP khong
doi.
— Giam nong do primer.
— Giam néng d6 DNA khudn mau.
— Giam nong do Taq polymerase xudng.
— Néu khong phai timg 1y do trén thi phai kiém tra lai trinh ty primer bang cach
Blast dé ddi chiéu véi giir liéu trén ngan hang gene.
- Néu khong dugc thi co thé két hop tAt ca hodc mot vai yéu td trén.
2.3.3.2. C6 nhiéu san pham khong dit hiéu véi kich thwée ngian hon
— Tang nhiét do bét cap.

— Tang thoi gian bat cap.
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Tang tho1 gian kéo dai.

Tang nhiét d6 kéo dai: 74 — 78 °C.

Giam noéng d6 mudi KCI xubng con 0,7 — 0,8X nhung van giit nong do
MgCl, ¢ 1,5 -2 mM.

Tang nong do MgCl, 1én 3 — 4,5 mM nhung van giit nong d6 dNTP khong
doi.

Giam noéng d6 DNA khudn mau.

Giam ndng d6 Taq polymerase xudng.

Néu khong phai timg 1y do trén thi phai kiém tra lai trinh ty primer bang cach
Blast dé ddi chiéu véi gitr liéu trén ngan hang gene.

Néu khong dugc thi co thé két hop tAt ca hodc mot vai yéu td trén.

2.3.3.3. Khong thu dwoc bat ky san pham nao

Pam bao chic chin cac thanh phan PCR da duoc cho vao.

Thay d6i dung dich dNTP.

Néu méi mua primer méi thi phai kiém tra lai dé dam bao do tin cay.

Tang ndng do primer.

Ting lugng DNA khu6n mau.

Giam nhiét do bét cip xudng 6 — 10 °C.

Néu lam nhu vy ma thu dugc san pham (ké ca khong dic hiéu) thi thuc hién

nhu da trinh bay & trén.

2.3.3.4. San pham qua yéu

Giam dan dan nhiét do bat cip xubng thap nhat dén co thé.

Tang nong do primer.

Ting luong DNA khuén mau.

Tang nong d6 Taq polymerase.

Thay ddi ndng d6 KC1 (cao hon néu san phiam thap hon 1000bp va thap hon
néu san pham 16n hon 1000bp).
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— Kiém tra lai trinh tu primer xem c6 16i khong va/hoic ting chiéu dai primer
1én 5 nucleotide.
- Két hop tat ca hodc mot vai yéu td trén.
2.4. Nhirng nghién ciru trén thé gi6i va trong nudéc
2.4.1. Tinh hinh nghién ciru trong nudéc
Tuy c6 nhiéu tai liéu d& cap dén vai trd ciia nAm cong sinh Mycorrhiza nhung
chua c6 nghién ciru vé vai tro caa Mycorrhiza d6i véi ciy bap ciing nhu anh hudng
ctia cac bién phéap k¥ thuat canh tac, dinh dudng dit dén nim cong sinh trén bép.
Céc nghién ctru sau rong vé nim Mycorrhiza & mic do sinh hoc phan tir, bang
cac phuong phap nhu PCR, RFLP, RAPDchua dugc tién hanh hodc chua dugc cong
bo.
2.4.2. Tinh hinh nghién ctru trén thé giéi
D3 c6 nhiéu nghién ctru trén thé gidi vé anh hudng cua nAm Mycorrhiza dén
kha nang hut dinh dudng cua cay chu.
Theo Tran Vin Mao (2004), trén thé gidi da nghién ctru hiéu qua cua nam
VA — Mycorrhiza cha yéu 1a nAm Glomus sp. vé kha ning hap thu dinh dudng P.
Ham luong P trong té bao ré cay bap co su cong sinh ciia nAm VA — Mycorrhiza
ting 35% ddi vai cac loai nAm Glomus mosseae va 98% ddi v6i loai nam Glomus
fasciculatum. Ham luong P dugc tich luy trong 1é bap ¢ dang hdn hop phan tir P
hitu co va acid hoa tan va phan tr cao phan tr cua acid khong hoa tan (RNAs).
Hang ngay P dugc di chuyén dén cac bd phan cua ciy bap theo phuong phap dong
luc hoc, va phu thudc vao tirng giai doan sinh truéng cua cay ba‘ip. O giai doan 60
ngay P duoc mang dén manh nhat & dang orthophosphorus, tir 70 ngay dén khi cay
bit gia dang P chu yéu orthophosphorus. Dinh dudng P d6i vdi cdy bap duoc xem 1a
nhan t6 can thiét ciia qua trinh cong sinh (Biosynthetic). Sy cong sinh ciia ndm
VAM cai thién kha niang hap thu P & cdy trong, su van chuyén va sy chuyén tiép
dén phan 16n cac ciy trong (trich ddn Tran Vin Mo, 2004).
Trén thé gi6i v6i tién bo da c6 nhiéu nghién ctru vé& nAm mycohriza & mic d6

phan tir, bang k¥ thuat PCR va nhiéu ky thuat tuong tuy nhu RFLP,RAPD khuyéch
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dai trén nhiéu vung khac nhau ctia nim. Céac ving khuyéch dai, cac phuong phap,

cac loai nam dugc nghién ctru dugc thong ké theo bang sau:

Bang 2.4 Tinh hinh nghién ctru trén thé giéi

Amplification region ~ Molecular marker Primer/s Target organism
SSU rDNA PCR VANSI1 Glomales
Genomic DNA PCR-RADP OPA-02 and OPA-04 Glomus versiforme, Gl. mosseae

OPA-18 and P124 Gl. caledonium, Acaulospora laevis.

OPA-18 and P124 Gigaspora margarita, Seutellospora gregaria
SSU 1DNA PCR VANSI and NS21 G. intraradices
Genomic DNA Competitive PCR PO and M3 G. mosseae
ITS PCR-RFLP ITS1 and ITS4 Glomus sp., Scutellospora sp., Gigaspora sp.
SSU 1492' PCR NS71 and SSU1492' Gigaspora sp.
Partial -IDNA PCR-partial SS38 and VANS1 Roots and spores of AM,

VANSI1 Scutellospora and Glomus

VAGIGA Gigasporaceae
ITSI and ITS2 PCR ITS1 and ITS2 G. margarita
ITS PCR ITS1 and ITS4 G. mosseae and Gigaspora margarita
SSU rDNA PCR-RFLP LR1 and FLR2 Subgroups of Glomales

PCR-nested FLR2-5.23 and FLR2-8.23 G. mosseae, G. intraradices

LR1-23.46 G. roseae
28S 1DNA PCR-SSCPs LSU-Primers Glomus sp.
SSU 1DNA PCR NS31 and AM1 Glomus sp.
SSU 1DNA PCR-SSCP VANSI1 Subgroups of Glomales

Nested—PCR ITS, AM1

ITs PCR-RFLP ITS1 and ITS4 G. mosseae
ITS Nested PCR-SSCP Eukaryotic universal primer Glomus sp.

Glomus-specific ITS primer
ITS Nested-PCR ITS 5 and ITS4 Glomeromycota (except Archaeosporaceae)
ITS PCR SSU-Glom/LSU-Glom1 Major groups within Glomeromycota

ITSS and ITS4

(Ngudn S. Ram Reddy, 2005)
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Chuong 3
VAT LIEU VA PHUONG PHAP THi NGHIEM

3.1. Noi dung nghién ciru
— Nghién ctru anh huéng ciia nAm Glomus sp. va bén mirc phan 1an dén sinh
truong, phat trién ctia bap C919 trong nha ludi.
— Thi nghiém PCR chi phat hién trén ba giéng: Glomus sp., Gigaspora sp.,
Scutellospora sp.
3.2. Thoi gian va dia diém thwe hién d@ tai
3.2.1. Thoi gian
Pé tai dugc tién hanh tir ngay 1/3/2007 dén 3/8/2007.
3.2.2. Pia diém
— Phong thi nghiém Néng héa Thoé nhudng khoa Nong hoc.
— Phong thuc tap cua B mon cay Luong thuc, Rau qua.
— Nha ludi cua trai thi nghiém khoa Nong hoc.
— Trung Tam Phéan Tich Thi Nghiém trudng Pai Hoc Noéng Lam TP Ho Chi
Minh.
3.3. Thi nghiém nghién ciru 4nh huéng ciia nAm Glomus sp. va bén mirc phén
lan dén sinh truomg, phat trién cia bip C919 trong nha luéi
3.3.1. Vit liéu va phwong phap
3.3.1.1. Vat liéu nghién ctru
— Gibng bap C919. ngudn gbc cong ty Monsanto viét nam. Chiéu cao ciy
191,7 cm, chiéu cao dong bip 90 cm.chiéu dai bap 16 — 18 cm, c6 14 — 16
hang at, ty 1& hat/bap 76,8 % khdi luong 1000 hat 290 — 300 g. ning xuat rug
binh 60 — 70 ta/ha. (ngudn B6 Nong nghiép va Phat trién Nong thon, 2005)
—  Pét cat da duoc khir trung 121 °Cc trong 30 phut
— Chau nhua khong duc 16 ¢6 kha ning chira Skg cat duoc tiét tring.
— R@& bép chira bao tir nAm glomus sp.

— Phan bon: Ure (46% N), Supper lan (13,5% P,0s), Kali (60% K,0).
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— Kinh hién vi d6 phong dai 40.
— Kinh soi ndi d6 phong dai 30.
* Thanh phin héa tinh ciia dat truéc thi nghiém
pH (H,0)=7,09  pH (KCI) = 6,62
Lan dé tiéu = 0,98 mg P,0s/kg dat
Mun = 0,192809
Chat tong s6: Pam = 0,0238 %  Lan=0,0066%  Kali=0,1 %
3.3.3.2. Phuwong phap thi nghiém
Day 1a thi nghiém 2 yéu t6.
— Muc lan (4 mac): 0 mg P,0s/1kg dét (OP)
100 mg P,0s/1kg dét (100P)
200 mg P,0s/1kg dat (200P)
400 mg P,0s/1kg dat (200P)
— Namglomussp.:  Khéng chiing nim (ON)
C6 ching nam (1N)
Két hop thanh 8 nghiém thtic
— Nghiém thtc 1 (NT1): 0 mg P,0s/1kg dat, Khong ching nam (ON, OP)
— Nghiém thtc 2 (NT2): 0 mg P,0s/1kg dat, C6 ching ndm (1N,0P)
— Nghiém thtc 3 (NT3): 100 mg P,0s/1kg dat, Khong chung nim (ON,100P)
— Nghiém thtc 4 (NT4): 100 mg P,0s/1kg dit, C6 chung nim (IN,100P)
— Nghiém thtc 5 (NT5): 200 mg P,0s/1kg dat,Khong chiing nam (ON, 200P)
— Nghiém thtc 6 (NT6): 200 mg P,0s/1kg dat, C6 chung nim (1IN, 200P)
— Nghiém thtc 7 (NT7): 400 mg P,0s/1kg dat, Khong chang nim (ON, 200P)
— Nghiém thuc 8 (NT8): 400 mg P,0s/1kg dat, C6 chung nim (IN, 200P)
Thi nghi¢ém 8 nghiém thirc dugc b6 tri theo kiéu hoan toan ngau nhién trong
nha ludi. Thue hién v6i ba 1an 13p lai mdi nghiém thic trdng 3 chau, mdi chau mot

cay.
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Thi nnghiém duoc bd tri theo hang. Hang cach hang 70 cm. Trén hang cay

cach cay 35 cm.

So dd bd tri thi nghiém:

NT1 NT6 NT3 NT8
NTS NT2 NT7 NT4
NT2 NT7 NT4 NT1
NT6 NT3 NT8 NT5
NT7 NT4 NTS NT6
NT3 NT8 NT1 NT?2

3.3.3.4. Quy trinh ki thuat

a. Chuan bi chau dat trong

Chau nhua c6 kich thudc 20 x12 x 15 cm. Khong ¢6 16 ¢ day, da duoc khu
trang bang cdn 90°, co st chira 5 kg dat da dugc tiét trung c6 4m do 2 %.

Nam duoc ching 1 lan trude khi gieo hat. Nam duoc ching bang phuong
phap ching ré& bap chira ngudn nam glomus sp.cé san véi lidu lugng 100 g/chau.
b. Gieo hat

Hat da duoc khir trung bé mit hat.

Moi chau gieo ba hat.
c. Bon phan:

Bon 16t: toan b phan 14n twong tng véi cac nghiém thic dugc tron déu vao
d4t ctia mdi chau.

Bon thiic chia 1am 5 1an, dinh ki 7 ngay/lan bat dau 10 NSG, bon phan cach
gbc 10 cm, theo cong thirc phan bén thuc: 120 kg N + 80 kg K,O/ha.
d. Cham soc:

Tia cay vao thoi diém 10 ngay sau gieo. Dé lai mdi chau mot cay sao cho céac
cay gilra cac nghi¢m thirc c6 su déng nhat vé do 1on.

Tud1 nudc hang ngay, lugng nudce theo nhu cau cua cay.
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3.3.3.4. Cac chi tiéu va phwong phap theo doi
Qui trinh theo doi cdy ¢ nha ludi dugce thuc hién theo qui trinh cia Vién
nghién ctru ngd qudc gia, 2002. Tién hanh cho tit ca cac nghiém thirc voi ba lan lap
lai.
a. Thoi gian sinh trudéng
Theo dbi timg chau vai 3 1an 1ap lai.
+ Ngay tung phan: hoa duc (bong cd) tung phén.
+ Ngay phun rau: cdy c6 rau nhura 1 —2 cm.
+ Ngay chin: Trai co6 14 bi vang.
b. SH 14
L4 trén cdy duogc tinh khi thiy rd ¢ 14, bat ddu dém 13 NSG, dinh ky 10
ngay 1 1an, trén 3 1an lap lai, theo doi bang phuong phap ding son danh dau.
c. Dién tich la
Pugc tinh theo cong thirc Ivanor: S=a x b x k.
S: dién tich 14 (dm?).
a: Chiéu dai 14 do tir c6 1a dén chop 14 (dm).
b: Chiéu rong 14 do chd rong nhét cua 1a (dm).
k: hé s 14 (k= 0.7).
Theo ddi vao giai doan tung phan — phun rau.
d. Chiéu cao ciy
Do tir gbc dén dinh phan nhanh co dau tién vao giai doan trd cd, phun rau.
e. Chiéu cao déng trai
Po tir gbc dén chan trai hitu hiéu.
f. Pwong kinh thin

Do cach gdc 10cm trude thu hoach 10 ngay tién hanh 3 1an 1ap lai.
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g. Trong hrong chat khé thén 14, ré (g/cay)

Moi nghiém thuc nhd 1 cay khi thu hoach, can trong lugng tuoi, bam nhd
tron déu, 1dy 200 gam dem sdy 90 °C lién tuc dén khi trong luong chit kho khong
d6i, can va tinh trong lwong chat kho cho mot cay.

h. Pic diém hinh thai trai
— Chiéu dai sinh hoc: do tir gdc trai dén chop trai.
— Chiéu dai két hat: do khoang chiéu dai c6 hat.
i. Cac yéu to cAu thanh ning suat
— S6 hang /trai: Dém sb hang trén 3 trai miu ldy trung binh.
— S6 hat/hang: Dém mdi trai ba hang va lay trung binh.
— Trong lugng 100 hat: Léy 3 mau trai/d, tach hat, tron déu, dém du 100 hat
can l1an mét, 1an 2, roi léy gia tri trung binh va qui vé Am d6 15%.
— Ty 1€ hat/trai (%) = Trong lugng hat/Trong luong trai x 100.
— Nang suat 1y thuyét: NSLT = Trong luong hat/cdy x mat do ciy/ha
k. Kha nang cong sinh
kiém tra cong sinh theo phuong phap ctia boberg va Dyberg, 2002
— Ti 1€ cong sinh:
TLCS (%) = ( Y.giao diém c6 cong sinh/> giao diém quan sat )* 100
— Mat d6 nAm cong sinh (MDNCS )/dm ré
MDNCS /dm ré = Tong s6 DPVNCS/dm
DVNCSD: don vi ndm cong sinh (ti ,bui hodc soi)
3.3.3.4. Phuwong phap xit li s6 liéu

Céc sb liéu thi nghiém duogc thu thap va xu li thong ké bang phan mém
STATGRAFIC 7.0
3.4. Thi nghiém PCR phat hién trén ba giong: Glomus sp., Gigaspora sp.,
Scutellospora sp
3.4.1. Vit liéu nghién ctru trong phan ing PCR
3.4.1.1. Cac héa chit dung trong PCR

— 10X PCR buffer.



25mM MqgCl, .
10mM dNTP’s.

Taq DNA polymerase.

Primer.

DNA mau

H,O cét 2 1an, siéu loc, hép khtr trung.

3.4.1.2. Hoa chit dung trong dién di

— Agarose.

— Loading dye.

TAE 0.5X.

Ethidium bromide.

3.4.1.3. Primer str dung
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Duya theo nghién ctru cuia Kjoller va Rosendahl (2000) khi st dung thanh

cong cac cap primer khuyéch dai trén ving large ribosomal subunit (LSU) dé nhan

biét cac loai nAm Glomus ssp. trén mot s cdy trong nong nghiép. Va theo nghién

ciru cua Jansa va cong su (2003) vé cac chung nam cdng sinh trén cay bap da su

dung cac cap primer khuyéch dai trén ving LSU dé xac dinh cac giéng Gigaspora

sp. va Scutellospora sp. Vi vdy chung t6i quyét dinh chon cic cip primer
LSURK4f/LSURK7r, GIG1/GIG2, VA SCUT1/SCUT?2 dé dung trong thi nghiém.

Béang 3.1 Trinh tu nucleotide cac cap primer stir dung

Primer |Trinh ty nucleotide Nguon

LSU4f |GGG AGG TAA ATT TCT CCT AAG GC : .

LSU7r |ATC GAA GCT ACA TTC CTIC C Kjoller va Rosendahl (2000)
Gigl GGT ATC ATA GAG GGT GAG AAT CCC

Gig2 ARA TCG ACG CTA ACC TGC CAA ACG Jansa va cong s (2003)
Scutl |AGG TAT CAT GGA GGG TGA GAA TCC C - -

Scut2 |CGT ATT AGA GAC CAG GCG GTT AAC C
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3.4.2. Phuwong phap thi nghiém
3.4.2.1. Phuong phap ly trich bao tir

Bao tur dugc ly trich theo phuong phéap cuia Vielhauer 1992 va c6 chinh stra.

Lay 50g dat cho vao cbc c6 chira 300 ml nudce, khudy déu, dé ling 30 gidy.
Dung dich bén trén duoc cho chay qua rdy c6 dudng kinh 40 um dé loai bo cac hat
nho hon va giit bao tir va cac hat 16n lai. Phan lang trong coc lai duoc tién hanh lap
lai nhitng thao tac trén vai 1an dén khi dung dich bén trén trong. Bao tir va cac hat
16n giit lai bén trén ray duoc cho vao ong ly tim 50 ml, ly tim 3200 vong/phut
trong 1 phut. Sau d6 bom dung dich nudc dudng xudng diy éng (nudc dudng diy
bao tur 1én), ly tam 3200 vong/phtt trong 30 gidy.

Bao tir nAm nam & 16p phén cach giita duong va nude. Dung pipet rat bao tir
cho qua ray dudi voi nude chay dé rira nuéc dudng bam bén ngoai bao tir. Thu nhan
bao tir dudi kinh hién vi soi ndi. Bao tir dugc bao quan & — 20 °C.
3.4.2.2. Phuong phap ly trich DNA tir bao tir

Qua tham khao nhiéu phuong phap ly trich DNA tir bo tir ctia nhiéu tac gia
khac nhau, va ké thira két qua nghién ciru cia Pham Thi Minh Kiéu chung toi da
tién hanh phwong phép ly trich bao tir gdm céc budc sau:

Budc 1: Bao tir duge ly trich tir dit theo phuong phéap ctia Vielhauer ¢ bén trén.
Buéc 2: Bao tir duge cho vao nudc cit vo trung va rira lai nhiéu lan dé loai bo
nhiing chit ban bam bén ngoai bao tu.

Budc 3: Tién hanh séc nhiét 100 bao tir trong 20 pl nudc cat hai lan khir ion. U & 95
°C trong 5 phat. LAy ra ngdm trong nude da 0 °C trong 10 phut.

Budc 4: Ly tam 3000 vong/phut trong 3 phut.

Budce 5: Hat 3 — 5 ml dich bén trén dé lam DNA mau.

Céc budc tién hanh phan Gmg va doc két qua
3.4.2.3. Tién hanh phin tmg PCR

Tién hanh PCR ba chiing nAm Glomus ssp., Gigaspora sp. va Scutellospora
sp. Vv6i cac cdp primer twong Ung voOi ting chung ndm nhu sau:

LSURK4f/LSURK7r, GIG1/GIG2, VA SCUT1/SCUT?2.
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Thanh phan hoa chat PCR dugc tién hanh theo bang sau:
Béng 3.2 Thanh phan héa chat PCR

Héa chat Nong d6 diu Thé tich Noéng dé cudi
PCR buffer 10X 25l 1X

MgCl, 25uM 1.5 ul 1.5uM

dNTP 25uM 0.2 ul 0.2uM
Primer nguoc 10 pmol 2.5 ul 1 uM

Primer xudi 10 pmol 2.5 ul 1 uM

Taqg DNA polymerase 5 U/ul 0.2 ul 0.4 U/ul
DNA mau 3ul

H,O thém vao dé thé tich dat 25 pl

3.4.2.4. Pién di san pham PCR trén gel agarose

Lay 0,125 g cho vao binh chta san 12,5 ml TAE 0.5X (ndng d6 gel 1%, thé tich
tuong tng vai gel 8 giéng (well) nho hodc 6 giéng 16n).

Cho hén hop vao 16 viba dun trong 2 phut.

Do gel vao bon db gel da dat san luoc tao giéng.

Dé gel cting hoan toan, rit luge khoi gel.

Dit gel vao bon dién di.cho TAE 0.5X vao bon dién di cho ngap gel.
Load hdn hop méu va loading dye vao giéng (ti 1¢ mau:loading dye = 2:1).
bién di trong 20 phut ¢ 100 V.

Nhudn gel trong dung dich ethidium bromide trong 20 phut.

Rira gel, chup gel bang may chup gel.

Poc két qua.



32

Chuong 4
KET QUA VA THAO LUAN

4.1. Thi nghiém &nh huwéng ciia nAm Glomus sp. va bén mirc phan lan dén sinh
truong, phat trién ciia bip C919 trong nha luéi
4.1.1. Thoi gian sinh trudéng

Thoi gian sinh truéng va phat duc cd ¥ nghia trong san xuit nong nghiép.
Chi tiéu ndy c6 ¥ nghia trong viéc lai tao, thy phan ciing nhu x4c dinh thoi diém tac
dong cac bién phap k¥ thuit nham dat ning suét va hiéu qua kinh té cao.

Bang 4.1 Thoi gian sinh truong, phat duc ciia bap C919 duoc ching ndm va

khong ching Glomus sp. ¢ bén mirc phéan lan

Ngay tung phan Ngay phun rau Ngay chin
Mikc 1an (NSG) (NSG) (NSG)
ON AN B ON IN B ON IN B
oP -—— 56,20 5620 ——- 5933 593 ——— ———

100P 54,44 53,44 5394 5556 5522 5539 90,50 89,50 90,05
200P 55,00 54,00 54,50 56,44 54,44 5544 91,00 89,00 90,21
400P 53,67 53,78 53,72 5511 5556 5533 9150 90,00 90,68

B 54,37 53,74 55,70 55,07 91,03 89,48
Chu thich: ——— : cdy chét hodc khong tung phan, phun rau hoic khong cho trai
B : Trung binh

Ngay tung phan: Két qua & bang 4.1 cho thiy, ngoai trir NT1 (nghiém thirc
khong bon 1an) khong tung phan, thoi gian tung phin cia cic nghiém thirc bién
thién tir 53,44 — 56,2 NSG. Két qua phén tich thong ké (phu luc 7.3.1) cho thiy
ngdy tung phan cua cic nghiém thic khong c6 sy khac biét. Nhu vay, lidu luong
phan lan tir 100 — 400 mg P,Os/kg dét ciing nhu Nam cong sinh Glomus sp. khéng
anh hudéng dén thoi gian tung phan. C6 18 day 1a dic diém cua gidng. Bép trong trén
dat trén dat cat nghéo dinh dudng kém theo khong bon phan 1an s& lam cdy khong
phat trién dén giai doan sinh truong, sinh thyc (NT1) Nam cong sinh Glomus sp.
gitip cai thién sy sinh trudng, sinh thuc ctia bip (NT2 c6 tung phén).

Ngay phun rau: Bang 4.1 cho thay ngoai trir NT1 khong phun rau va NT2

thoi gian phun rau kha dai (59,33), cac NT con lai c6 ngay phun rau bién thién tir
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54,44 — 56,44 NSG. Két qua phan tich théng ké (phu luc 7.3.2) cho thiy khong c6
su khac biét vé ngdy phun rau cua cac nghiém thirc. Nhu vy, dbi véi bap duoc
trong trén dat c6 thanh phan co gidi nhe va nghéo dinh dudng, néu khong bon phan
lan, bip s& khong phun rau. Tuy nhién & cac muc phan lan bon cho bép tir 100 —
400 mg P,0s/kg dat ciing nhu Nam cong sinh Glomus sp. khong anh hudng dén
thoi gian phun rdu cua bép.

Ngay chin bién thién trong khoang 89 — 91,5 ngdy. cac nghiém thiic co
chung ndm c6 chin sém hon mét ngay so véi cac nghiém thic khong chung nim.
4.1.2. Pic diém than cay

Pic diém than cdy bao gdm chiéu cao ciy, chiéu cao dong trai, duong kinh
than ... thé hién su sinh trudng va phat trién cta cay. Than cay cao, to giup cy phat
trién t6t. Than to con ting kha ning chéng d6 ngi cao.

Bang 4.2 Pic diém than cay ciia bap C919 dugc ching nam va khong chiing

Glomus sp. & bon mtrc phan lan

Chidu cao cay (cm) Chiéu cao déng trai Pwong kinh than
M (cm) (cm)
tre 1an 0 1 T 0 1 T 0 1 T
N N B N N B N N B
0 5 1 9 - 0 1 0,
P 8,7 31,00 4,83 —— ——= ,26 12 69
1 1 1 1 8 9 8 1 1 1,
00P 60,70 73,30 67,00 1,20 7,70 9,44 ,16 ,30 23
2 1 1 1 8 9 8 1 1 1,
0oP 65,70 67,10 66,38 3,30 6,00 9,66 24 37 30
4 1 1 1 8 9 8 1 1 1,
0oP 66,10 69,70 67,88 1,60 1,80 6,66 34 31 32
T 1 1 8 9 1 1

B 37,78 60,23 2,03 5,14 ,00 27
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4.1.2.1. Chiéu cao ciy

Chiéu cao cay phu thudc vao dic tinh gidng, 1a mot chi tiéu dé phan anh kha
nang sinh truéng cua cdy, cdy cang cao thi sinh truong cang manh. Trong mdt
chirng muc nao d6 gidng c6 chidu cao cdy cao thi cho ning suit cao. Chiéu cao ciy
con phu thude vao diéu kién anh sang va nhing yéu té khéc.

Bang 4.2 va két qua théng ké (phu luc 7.3.3) cho thdy chiéu cao cy bién
dong tur 58,70 cm dén 173,30 cm va gifta cac nghiém thuc cé sy khac biét vé mit
thng ké. Hai nghiém thurc c6 chiéu cao thap nhit 1a NT1 (khong l4n, khong ndm) 1a
58,70 cm va NT2 (khong lan, co ném) la 131 cm. Cac nghiém thirc con lai co chiéu
cao cay bién thién tir 160,7 cm dén 173,3 cm nhung khong c6 su khac biét vé mit
thong ke.

Nhin chung sy khac biét vé chiéu cao co ¥ nghia vé mat thong ké chi thé hién
gitra cac nghi€ém thic khong bon lan (NT1, NT2) va cac nghiém thirc ¢6 bon lan
(NT3, NT4, NT5, NT6, NT7, NTS8). Con gitra cac mic d0 bon lan hau nhu khong
¢6 su khac biét vé chiéu cao vé mat thong ké. C6 1& dinh dudng lan it anh hudng
dén chiéu cao cdy. Vi mot lugng phan bon thap chiéu cao cy da thé hién duoc.

Sy khac biét vé chiéu cao c6 ¥ nghia vé mat thong ké con biéu hién giira cac
nghiém thirc khong chung ndm (NT1, NT3, NT5, NT7) va cic nghiém thirc c6
chung nim (NT2, NT4, NT6, NT8). Cu thé chiéu cao trung binh ctia cic nghiém
thire khong ching nam 1a: 137,8 cm con chiéu cao cac nghiém thirc ching nam 1a
160,3 cm. Diéu nay cho thdy Nam cong sinh Glomus sp. anh hudng dén chiéu cao
cdy. C6 1& nam cong sinh Glomus sp. d kich thich viéc hap thu dinh dudng tot hon
s0 véi cac nghiém thic khong ching nam.
4.1.2.2. Chiéu cao déng trai

Chiéu cao dong trai 1a mot trong nhitng yéu td quan trong cta cay bap bai vi
n6 anh huéng dén kha ning chéng d6 nga cua cdy. Ciy co chiéu cao dong trai qua
cao thi cay dé bi d6 nga. Tuy nhién néu chiéu cao dong trai qua thap thi ciing khong

t6t vi dé bi nhiém sau bénh. Chiéu cao dong trai t6i wu khoang 90 — 110 cm.
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Bang 4.2 cho thiy chiéu cao déng trai bién dong trong khoang 81,20 cm dén
97,70 cm. Khong c6 sy khac bict vé mat théng ké gitra cac nghiém thic c6 bon
phan. Nhung lai c6 sy khac biét ¢ y nghia vé mat thong ké giita cdc nghiém thic
c6 chung nAim (NT2, NT4, NT6, NT8) va nghiém thic khong ching nim (NTI,
NT3, NT5, NT7). Cu thé 1a céc nghi¢m thirc khong chung nim (NT1, NT3, NT5,
NT7) c6 chiéu cao dong trai 82,03 cm thap hon chiéu cao déng trai trung binh cua
cac nghiém thirc c6 chung nam (NT2, NT4, NT6, NT8) 95,15 cm.
4.1.2.3. Puong kinh than

Puong kinh than phu thudc vao dic tinh gidng, 14 yéu t6 quan trong anh
huong dén ti 16 d6 ngd va kha nang van chuyén cac chat dinh dudng. Pudng kinh
than cang 16n thi kha ning van chuyén cac chat dinh dudng cang tot va dic biét
duong kinh cang 16n ré chan kiéng, ré dot than phat trién manh tang kha ning chong
d6 nga.

Béng 4.2 cho thdy duong kinh than bién dong tir 0,27 cm dén 1,37 cm. Qua
qua trinh phan tich thong ké cho thiy c6 sy khac biét c6 y nghia vé duong kinh than
gifta cac mirc phan. Cu thé & Cac nghiém thirc khong bon 1an (NT1, NT2) duong
kinh c6 su khac biét c6 ¥ nghia voi cadc nghiém thic ¢6 bon lan (NT3, NT4, NTS,
NT6, NT7, NT8). Gitra cac nghiém thirc ¢6 bon lan (NT3, NT4, NT5, NT6, NT7,
NT8) thi nghiém thitc bon 100 mg P,0s/kg dat c6 su khac biét c6 ¥y nghia véi
nghiém thtrc bon 400 mg P,0s/kg dat. Cac nghiém thirc khong bon 1an (NT1, NT2)
c¢6 duong kinh trung binh nho nhét (0,7 cm), nghiém thirc c6 dudng kinh trung binh
16n nhat 400 mg P,0s/kg dat (1,33 cm).

Puong kinh gitta cdc nghiém thirc ¢6 ching nam (NT2, NT4, NT6, NT8) va
nghiém thirc khong ching ndim (NT1, NT3, NT5, NT7) ¢6 su khac biét co ¥ nghia
vé mit thong ké. Puong kinh trung binh cta cac nghiém thic ¢ ching nam 16n hon
s0 vOi cac nghiém thirc khong ching nim (1,28 so véi 1,00).

C6 su tuong tac giita mirc phan 1an bén cho bap va nam cong sinh Glomus
sp. (phu luc 7.3.5) vé duong kinh than. Két qua tric nghiém phan hang cho thiy

duong kinh than cia cac nghiém thirc khac biét rat c6 y nghia. Két qua trac nghiém
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phan hang dudng kinh than cho két qua nhu sau: NT1< NT2 < NT3< NT5 <NT4,
NT7, NT8, NT6. Diéu dé c6 nghia 1a dudng kinh NT4 (100 mg P,0s/kg dit, co
ching ndm) twong dwong véi dudng kinh ciac NT boén lan & cac muc 200 mg
P,Os/kg dit, 400 mg P,0s/kg dat c6 hodc khong c6 chung nim. Thim chi duong
kinh cia NT4 con 16n hon NT5 (200 mg P,Os/kg dat, khong ching nim). Diéu nay
c6 ¥ nghia trong viéc tiét kiém lwong phan bén trong san xudt. Nhu vay, & mirc
phan 100 mg P,0s/kg dat két hop ching Ndm cong sinh Glomus sp. thi bip sé& dat
s6 duong kinh than trung binh twong dwong véi bap duoc bon lwgng phan 14n nhiéu
gap hai lan, gdp bdn lan. Pidu nay cé ¥ nghia trong viéc tiét kiém luong phan bon
trong san xuat.
4.1.3. Pic diém la

Bang 4.3 Pic diém 14 cia bap C919 dugc ching nam va khong ching

Glomus sp. & bon mirc phan 1an

S6 14 (14) Dién tich 14 (dm?)
Mt
0 1 0 1
clan B B
N N N N
1 16,5 2 21 11,9
OP 18
S 3 ,04 84 4
100 1 " 18,5 3 35 32,8
P 8 5 063 ,09 5
200 1 " 19,2 3 36 35,4
P 9 2 428 54 0
400 1 " 18,5 3 36 35,7
o) 8 5 544 ,06 4
1 18, 2 32
B

7,68 75 5,99 ,38
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4.1.3.1.S6 14

L4 12 bd phan quan trong ctia cdy trong, giir chtrc ning quang hop, sir dung
nang luong mit troi tong hop cac chat hitu co tir ngudn vé co: CO, va H,O cung
cap cho cdy. Day 1a mot trong nhitng yéu t6 anh huéng dén ning suat.

Két qua thi nghiém (bang 4.3) cho thay ngoai trir NT1 (khong chung ndm va
khong bén phan 14n) c6 s 14 trung binh 13 15 la/cay, cac NT khac co sb 1a bién
dong trong khoang 18 — 19 14. Theo Garaxencop, dbi véi bap, sb 14 phy thudc vao
dic tinh giéng, né hau nhu khong thay ddi theo diéu kién trong trot, thoi tiét hang
nam. Gidi han cua sy thay doi tén khong qué 2 14. Két qua phan tich théng ké (phu
luc..) cho thay sé 14 giita cac murc 14n c6 su khac biét co ¥ nghia vé thong ké. Cac
nghiém thirc khong bén 1an (NT1, NT2) c¢6 su khac biét c6 ¥ nghia vé s6 14 so voi
cac nghiém thtrc bon 1an (NT3, NT4, NTS5, NT6, NT7, NT8): 16,5 14 so véi 18,5 14
(mirc 1an 100 mg P,Os/kg dat, va 400 mg P,Os/kg dat) va 19,2 14 (mic 1an 200 mg
P,Os/kg dit). Diéu nay cho thiy dinh dudng lan tic dong dén sinh trudng cua cdy.

Két qua théng ké cho thay sé 14 trung binh & cac nghiém thtc ching ndm 13
18,75 14 (NT2, NT4, NT6, NT8) co6 su khac biét c6 ¥y nghia so vdi cac nghiém thirc
khong chiung ndm 1a 16,69 14 (NT1, NT3, NT5, NT7). Nhu vay, cay dugc chung
Nam cong sinh Glomus sp. s& nhiéu 14 hon cay khong duoc chiing ndm cong sinh.

C6 su twong tac gitra mirc phan lan bén cho biap va Nam cong sinh Glomus
sp. (phu luc 7.3.6) vé sd 1a. Két qua tric nghiém phan hang cho thay s6 14 ciia cac
nghiém thirc khac biét rat co y nghia. C6 ching ndm va ¢ muc phén lan cao (400
mg P,Os/kg dat) co sd 1a trung binh nhiéu nhét khac biét rat ¢ y nghia so véi cac
NT khac. O muc bén 100 mg P,Os/kg dat va c6 chung nim, sé 14 khong khac biét
so v6i mizc bon 200 mg P,0s/kg dat. Nhu vdy, & mirc phan 100 mg P,Os/kg dat két
hop ching Nam cong sinh Glomus sp. thi bap sé& dat s 14 trung binh twong duong
v6i bip dugc bon luong phan 1an nhiéu gip hai lan. Diéu ndy c6 y nghia trong viéc

tiét kiém luong phan bon trong san xuat.
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4.1.3.2. Dién tich la

Dién tich 14 13 mot trong nhitng yéu t6 déng vai trd quan trong trong qua
trinh quang hop, tong hop, tich liiy chét hitu co dé nudi ciy trong sudt qué trinh sinh
truong. Do d6 mudn cdy bap c6 ning suit cao thi phai dam bao ¢ dién tich 13 16n
va ton tai trong mot thoi gian dai 1am co sé cho qua trinh quang hgp manh tong hop
nén chat hiru co.

Bang 4.3 va két qua phan tich thong ké (phu luc 7.3.7) cho thiy: Dién tich 14
gifta cac mirc phan c6 sy khac biét c6 y nghia. Dién tich 14 nhé nhat & nghiém thirc
khong bon phan 1an. Nguoc lai, dién tich 1a 16n nhét & murc 1an 400 mg P,0s/kg dat.
Nghiém thirc ¢6 muc 1an 200 mg P,0s/kg dat khong khéac biét voi mirc 1an 100 mg
P,Os/kg dat va 400 mg P,Os/kg dat, nhung mirc 1an 400 mg P,Os/kg dat va murc 1an
100 mg P,0s/kg dat lai c6 sy khac biét. Nhu vy trén dat nghéo dinh dudng, phan
lan anh hudng rd rét dén dién tich 14. Bén phan 1an nhiéu cdy c6 nhiéu 14, kich
thudc 14 16n va 14 cham 1ao hoa.

Dién tich 14 thé hién rd sy khac biét gitra cac nghiém thirc ching nam (NT2,
NT4, NT6, NT8) va cac nghiém thirc khong chung nim (NT1, NT3, NT5, NT7).
Céc nghiém thirc khong chung nim c6 dién tich 13 trung binh 1a 25,596 dm? nho
hon so véi dién tich 14 trung binh cta cac nghiém thtrc chung nAm (NT2, NT4, NT6,
NT8) 32,38 dm® Piéu d6 thé hién Nim cong sinh Glomus sp. tac dong tich cuc 1én
yéu to dién tich 14 cta cay bap.

C6 su twong tac co ¥ nghia giira liéu lwong phan l4n va nim cong sinh. Két
qua trac nghiém phan hang (phu luc 7.3.7) cho thdy: NT4 (100 mg P,Os/kg dat va
¢6 chiing nam) c6 dién tich 14 trung binh khong khéc biét vé mat thong ké so véi cac
nghiém thirc 5,6 7 va 8 (cac nghiém thirc ¢6 mirc 1an cao hon). Nhu vay, néu bon
100 mg P,0s/kg dat va c6 chung nam s& giup cay dat dién tich 14 twong duong véi
mtc phan 1an 200, 400 mg P,0s/kg dat co ciing nhu khong ching ndm. diéu nay
cho thay Nam cong sinh Glomus sp. cé tac dong dén kha nang hap thu lan cia ciy

béap. N6 c6 ¥ nghia trong viéc tiét kiém luong phan bon trong san xuat.
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4.1.4. Trong lwong chit kho
Bang 4.4 trong luong chat kho cia bap C919 dugc ching nidm va khong

chung Glomus sp. & bén mtrc phan 1an

A Trong lwong chit khé thén 14 (Q) Trong lwong chat khé ré (g)
Mure lan =45 IN TB ON IN TB
oP 3,87 27,63 15,75 0,70 5,94 3,31
100P 31,20 33,37 32,28 9,75 6,60 8,15
200P 31,80 32,43 32,11 10,07 11,57 10,81
400P 32,63 34,87 33,75 8,50 9,70 9,10
B 24,87 32,07 7,24 8,450

4.1.4.1. Trong luwgng than 14

Trong luwong than 14, 13 yéu t6 quan trong biéu hién su sinh truéng cua cay,
va kha nang tich Iily chat hiru co. Trong lugng than 14 chiu su anh huéng cta cac
yéu tb chiéu cao cdy, s6 14, dién tich 1a.

Két qua thi nghiém (bang 4.4) cho thiy ngoai trir NT1 (khong ching ndm va
khong bén phan 14n) va NT2 (c6 chiing nam va khong bon phan 1an) ¢ trong lugng
than 14 3,87 g va 27,63 g trong luong than 14 bién dong trong khoang 31,20 —
34,87g. Két qua thong ké (phu luc 3.7.8) thay c6 su khac biét co y nghia giita cac
nghi¢m thtrc khong boén 1an (NT1, NT2) va céc cac nghiém thiac bon lan (NT3,
NT4, NT5, NT6, NT7, NT8). Nhung lai khong c6 sy khac bi¢t gitra cac cac nghiém
thirc bon 1an (NT3, NT4, NTS5, NT6, NT7, NT8).

Trong luong than 14 thé hién su khac biét c6 ¥ nghia vé mit théng ké giita
cac nghiém thtc chung nam Glomus sp. va khong chung ndm Glomus sp.. Cac
nghiém thirc khéng chung ndm c6 trong luong trung binh 24,87 g so v6i 32,08 g cla
cac nghiém thirc ching ndm. Nam cong sinh Glomus sp. da tic dong dén su sinh
truong va kha nang tich liy chat kho cua cay.

C6 su tuong tac gilta cac nghiém thuc trong thi nghiém chi c6 NT1 thé hién
su khac biét c6 ¥ nghia voi cac nghiém thire khac. NT2 (khong lan, ching nim)
khong c6 su khac biét c6 y nghia véi cac nghiém thuce 3,5,7,8 (nghiém thirc ¢6 murc
lan cao hon, khong ching ndm glomus sp.). NT4 khong c6 su khac biét voi cac

nghi¢m thic 5,6,7,8 (nghiém thirc c6 mic 1an cao hon, c6 hodc khong chung nam
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glomus sp.). Diéu nay cho thiy ndim Glomus di tac dong lam ting kha ning hap thu
lan cta bap. N6 ¢ y nghia trong viéc tiét kiém phan 1an trong san xuat.
4.1.4.2. Trong lwong ré

Trong luong ré 13 yéu t6 quyét dinh kha ning hut chat dinh dudng tir dat cua
ciy, anh hudng dén su sinh truong va phat trién cua cy, va nd con 1a yéu t6 quyét
kha ning chdng d6 ngi cua cdy.

Béng 4.4 cho thiy trong luwong ré bién dong trong khoang 0,7 — 11,57 g. Thé
hién su khéc biét c6 y nghia vé mat théng ké gitta cac muc lan. Cy thé muc 1an 0
mg P,Os/kg dat khac biét c6 ¥ nghia v6i cac mirc 1an khac. Muc lan 200 mg
P,Os/kg dat dat trong lugng r& cao nht, nhung khong khac biét vé mat théng ké so
v6i mie 1an 400 mg P,Os/kg dét. ¢ 1& mire 1an 200 mg P,0s/kg dat 1a mic 1an phu
hop nhét cho sy phat trién cua bo ré.

Két qua thong ké (phu luc 7.3.9) cho thay trong luong ciia cac cac nghiém
thirc ching ndm Glomus sp. 13 8,45 g 16n hon so véi trong lugng 7,24 g cua cac
nghiém thtc khong chung nim Glomus sp. nhung khong c6 su khac biét vé mat
thong ké. NT2 ¢6 trong luong ré 13 5,94 g 16n hon rat nhiéu lan so véi trong luong
r& ctia NT1 (0,7 g). Piéu d6 cho thdy ndm cong sinh Glomus sp. da tac dong dén su
sinh trudng va phat trién cia bo ré lam cho chiing phat trién manh hon nhung c6 18
do sy bién dong kha 16n cia cac nghi¢m thirc nén da khong co su khac biét vé mat
théng ké.

Co sy tuong tac gitra cac nghiém thuc trong thi nghiém chi c6 trong lugng
NT1 thé hién sy khac biét co y nghia véi cac nghiém thirc khac. NT2 (khong lan,
chung ndm) khéng c6 su khac biét c6 ¥ nghia véi cac nghiém thtc 3,5,7 (nghiém
thirc ¢6 mirc 1an cao hon, khong chung nam glomus sp.). NT4 khong c6 sy khac biét
voi cac nghiém thuce 5,6,7,8 (nghiém thitc c6 muc lan cao hon, c6 hodc khong
chung ndm glomus sp.). Piéu ndy cho thiy nim Glomus da tac dong dén kha ning

hap thu lan ciia bap. N6 c6 ¥ nghia trong viéc tiét kiém phan 1an trong san xuat.
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4.1.5. Pic diém trai
Béang 4.5: dac diém trai cua bap C919 duoc ching nam va khong ching

Glomus sp. & bon mtrc phan lan

Mie lin Chiéu két hat (cm) S6 hang/trai S6 hat/hang
ON IN B ON IN B ON IN B
oP ——— = == == === === === == -
100P 10,77 993 10,35 11,78 1244 12,11 20,39 20,67 20,52
200P 13,72 984 11,78 11,89 1222 12,05 20,33 20,78 20,55
400P 10,64 10,00 10,31 12,11 1244 12,27 2167 21,11 21,38
B 11,71 9,92 11,92 12,37 20,79 20,85

4.1.5.1. Chiéu dai két hat

Chiéu dai két hat quyét dinh ning suat bap, chiéu dai két hat thap s& cho
nang suit thap.

Bang 4.5 va két qua théng ké (phu luc 7.3.10) cho thay chiéu dai két hat bién
dong trong khoang 9,84 — 13,72 cm. Nhung khong ¢ su khac biét vé mit théng ké
giita cac nghiém thirc, gilta cic muc 1an, gitta cic nghiém thirc chung nAm Glomus
sp. va cac nghiém thirc khong chiing nam vé ca hai yéu t6 trén.

Trong diéu kién thi nghiém c6 cac muc phan lan 100 — 400 mg P,Os/kg dat
cling nhu ndm cong sinh Glomus sp. khong anh hudng dén chiéu dai két hat. Co 18
bap dugc trong trén dat co thanh phan co giéi nhe va nghéo dinh dudng khéng co
da dinh dudng nén kha ning két hat cua bap chi dat & murc thap khong du dé tao ra
su khac biét.
4.1.5.2. S6 hang va so hat

S6 hang va s hat phy thudc vao dic tinh giéng nhiing, 1a nhimng yéu t6 quyét
dinh ning suit bap.

Bang 4.5 va két qua thong ké (phu luc 7.3.10; 7.3.11 ) sb hang dao dong
trong khoang 11,78 — 12,44 hang va sb hat dao dong trong khoang 20,33 — 21,67
hau nhu khong cé su bién dong, khong c6 sy khac biét vé mat théng ké gitra cac
nghiém thirc, giita cac murc 1an, giita cic nghiém thirc chung nim va cac nghiém

thirc khong chung nam vé ca hai y€u to trén.
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C6 1& cdy trong trong nha ludi diéu kién giup cho sy thy phan khd dong nhét,
va cling nhu yéu t6 chiéu dai két hat, bap duoc trong trén dat c6 thanh phan co gidi
nhe va nghéo dinh dudng khong c¢6 du dinh dudng nén kha nang két hat cta bap chi
dat & mirc thip khong du dé tao ra sy khac biét. Va ciing c6 thé ddy 1a nhirng yéu t6
do gidng quyét dinh nén 1an va nim tac dong khong dang ké.

4.1.6. Cac yéu t6 cau thanh ning suat
Bang 4.6 cac yéu t6 cau thanh ning suat cua bap C919 duogc chung ndm va

khong ching Glomus sp. & boén mirc phéan lan

. A ‘s Trong lwong hat Trong lwong 100 hat ning suat ly thuyét

Ti 1§ hat/trai (%) vt trdi (3) ey

ON IN B ON IN B ON IN B ON 1IN B
oP —— === —— = —— == ——— ==

100P 65,20 65,69 65,47 49,16 51,17 50,16 2554 2342 2448 280 292 287

200P 64,20 70,03 67,51 52,25 56,71 54,48 27,22 24,68 2595 298 3,23 3,08

400P 72,48 63,46 67,89 56,69 55,01 55,84 26,09 2547 2577 3,23 3,14 3,17
B 67,35 66,68 52,69 54,29 26,28 24,52 3,06 3,13

Mirc lan

Ning suat 12 yéu té quan trong nhat dé danh gia tac dong cia cac mirc do
phan bén, va cac bién phap ki thuat. Muc dich cudi cing ciia cic qui trinh k¥ thuat
1a ning suit, vi ning suit 1a co s¢ dé danh gia su tac dong cua cac bién phap ky
thuat va sy thich nghi cia cdy trong dbi v4i dicu kién tu nhién, dat dai cia ting
vung. Nang suit dugc cdu thanh bdi nhiéu yéu t6 nhu: sé hang trén trai, sd hat trén
hang, trong luong hat, ti 1€ hat trén trai, trong lugng 100 hat ...

Bang 4.6 cho thay ti 18 hat/trai bién dong trong khoang 65,2 % — 72,48%.
Khong c6 su khac biét vé mit théng ké giira cac nghiém thtec, giita cac muc lan,
giita cdc nghiém thirc chung ndm va cic nghiém thirc khong ching nim vé ca hai
yéu tb trén.

Bang 4.6 va két qua thong ké (phu luc 7.3.14) cho thdy trong luong trung
binh 100 hat bién dong trong khoang 23,42 — 27,22 g. Cling khong c6 sy khac biét
vé mit théng ké giita cac nghiém thic, giita cAc muc lan, giita cac nghiém thuc
chung nim va cac nghiém thirc khong chiing ndm vé ca hai yéu to trén.

Bang 4.6 va két qua théng ké (phu luc 7.3.13) cho thiy trong lugng hat trung
binh ctia cdc nghiém thirc bién dong trong khoang 49,16 — 56,69 g. Ciing khong ¢
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su khac biét v& mit théng ké gitta cic nghiém thirc, gifta cac murc lan, gitta cac
nghiém thirc ching nAm va cac nghiém thirc khong ching ndm vé ca hai yéu td trén.

C6 18 cling nhu cac yéu t6 s6 hang trén trai, sé hat trén hang, chiéu dai sinh
hoc va chiéu dai két hat. Cac yéu td trong lugng hat trung binh, ti 1€ hat/trai, trong
lwong trung binh 100 hat khong c6 su khac biét C6 18 cay trong trong nha ludi dicu
kién giup cho sy thu phin kha dong nhét, va ciing nhu yéu t6 chiéu dai két hat, bép
dugc trong trén dat co thanh phan co giéi nhe va nghéo dinh dudng khong cé du
dinh dudng nén kha ning két hat cua bip chi dat & mtrc thap khong du dé tao ra sy
khac biét. Va ciing do ham luong cac yéu t6 vi luong trong dat cat kém anh huong
dén chat luong hat phén, chét lugng noan, sb lugng hat phén nén dan dén céc yéu to
nang suat bi tic dong, khong thé hién rd nhitng tac dong cuia 1an va nam.

Yéu td trong luong hat trén trai chiu tac dong cua cac yéu t s6 hang , sb hat,
chiéu dai két hat, ti 18 hat, trong luong 100 hat. Nhung cac yéu tb nay khong c6 su
khac bi¢t nén trong lugng hat trén trai khong co6 su khéc biét.

NXLT bién dong trong khoang 2,80 — 3,23 tan/ha nang suét 1y thuyét ciing
khong c6 su khac biét vé mit thdng ké giita cac yéu té thi nghiém. kha thap so véi
nang suit cla ca nudc.

Nhu vay, dbi v6i bap duoc trong trén dat c6 thanh phan co gidi nhe va nghéo
dinh dudng, néu khong bon phan 1an, bip s& khong cho ning suat (NT1 va NT2).
4.1.7. Kha nang cfng sinh

Béng 4.7 kha ning cong sinh cia nam Glomus sp. Trén bap C919 & bén mirc

phéan lan.
Mikc lan oP 100P 200P 400P
Ti 18 cong sinh (%) 26,25 39,72 37,72 37,47
Mat d¢ tai (toi/dm r8) 25,29 22,67 17,24 9,93
Mat dd bui (byi/dm ré) 0 0,17 0,58 2,22
Mt d soi (soi/dmré) 1,38 1,53 3,91 3,10

Béng 4.7 cho thay ti 1¢ cong sinh bién dong trong khoang 26,25 dén 39,72%

0 nhitng nghiém thic ching nam, mat do bui bién dong trong khoang 0 — 22,2
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bui/dm, mat d6 soi bién dong trong khoang 1,38 — 3,91 s¢oi/dm, nhung khong c6 su
khac biét vé mit théng ké (phu luc 7.3.15). Mat d6 tai bién dong trong khoang 9,93
— 25,29 thi/dm chi c¢6 su khac biét c6 y nghia NT2 va NT8. Piéu d6 ching t6 muc
1an khong tac dong dén kha ning cong sinh cia nAm Glomus

4.2. Thi nghiém PCR phat hién trén ba giébng: Glomus sp., Gigaspora sp.,
Scutellospora sp.

4.2.1. Ly trich DNA tir bao tir.

Viéc thu nhan bao tir tr mdi truong gip nhiéu kho khin nhu: ngudn bao tir
phai dugc 14y tir nhiéu noi, luong bao tir ¢ trong mau dét rat it (mat sd bao tir < 10
bao tir/ 400g dat), thao tac tach ting bao tir don dudi kinh hién vi mét rat nhiéu thoi
gian. Nén luong bao tir thu duoc khong nhiéu.

Ly trich DNA theo quy trinh trén muc 3.4.2.2. Vi ly trich DNA tur bao tir nén
lugng DNA thu dugc rat it nhé hon 10 pg va luong tap lai rat 1on (dich bao tir 16n
hon nhiéu 14an so v6i lugng DNA bao tir). Luong mau bao tir rat it nén khong thé
kiém tra lugng DNA bang cac phuong phap thong thudong nhu dién di, do OD va
néu du luong dich ly trich cho viéc do OD hodc dién di thi két qua do OD, dién bi
sai 1éch do lwong tap rat 16n. Nén chung toi di truc tiép ldy dich ly trich dé tién

hanh PCR.
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4.2.2. Phan ung PCR
4.2.2.1. Khao sat chu trinh nhiét

Chung t6i tién hanh khao sat mot sd chu trinh nhiét dé tim ra chu trinh nhiét
thich hop cho phan tng PCR cua timg cip primer. Ching toi d3 tién hanh mét sd
chu trinh nhiét sau.

Bang 4.8 Cac chu trinh nhiét duoc khao sat

Gigl/Gig2 Scutl/Scut?2 LSU4Ff/LSU7r
CK1:95°C -5
phut
. . CK2:94°C-1
CK1:95 °C — 5 phut CK1:95 °C — 5 phut X
it
CK2:94 °C — 1 phut CK2:94°C — 1 phut P .
. . CK3:52°C-1
CK3:56 °C — 1 phut CK3:56 °C — 1 phut .
it
CK4:72°C — 1 phut CK4:72°C — 1 phut P .
. . CK4:72°C-1
CK5:72 °C — 5 phut CK5:72 °C — 5 phut X
ut
CK2 - CK4 lap lai CK2 - CK4 lap lai P .
CK5:72°C -5
35CK 35CK
phut

CK2 - CK4 lap lai
35CK

CK1:95°C -5
0 0 phut
CK1:95 °C - 5 phitt CK1:95 °C - 5 phit .
. . CK2:94°C -1
CK2:94°C - 1 phat CK2:94°C - 1 phat X
phut
CK3:54 °C — 1 phiit CK3:54 °C — 1 phit )
. . CK3:54°C -1
CK4:72°C - 1 phat CK4:72°C - 1 phat X
phut
CK5:72 °C - 5 phit CK5:72 °C - 5 phit )
CK4:72°C-1
CK2 - CK4 lap lai CK2 - CK4 lap lai
phut
35CK 35CK .
CK5:72°C -5

phut
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CK2 — CK4 lap lai

35CK
CK1:95°C -5
phut
CK2:94°C-1
phut
CK3:56°C -1
phut
CK4:72°C-1
phut
CK5:72°C -5
phut
CK2 — CK4 lap lai
35CK

Két qua dién di trén agarose cho thay, tit ca cac qui trinh chung toi déu khong
thu nhan duoc san pham PCR. C6 18 két qua PCR khong c6 san pham vi nong do
hoa chat PCR khong thich hop,lugng DNA c¢6 trong mau rét it, hodc khong co (dbi
v6i DNA i trich tir r8), cac tap chét co trong DNA mau di @c ché phan tng PCR.
Do d6, chung t6i tién hanh cac thir nghiém tiép theo sir dung chu trinh nhiét thtr 1
(chu trinh nhiét t6t nhat vé mat Iy thuyét).
4.2.2.2. Khio sat ndng dp MgCl,

Nong d6 MgCl, ciing 13 mot nhan té anh huéng manh dén phan tng PCR.
Nodng do Mg?** thip s& lam han ché qua trinh kéo dai. Nguoc lai ndng d6 Mg®* cao
s& gitip 6n dinh ddy d6i DNA va ngan ngira sy bién tinh hoan toan (do sy md day
d6i DNA) cua san pham trong mdi chu ky, 1am cho san phim PCR it di; dong thoi,
c6 thé 1am cho hién tuong bat cap gia xay ra 6n dinh hon va cho ra nhiing san pham
mong mudn véi sb lwong qua 16n nhung mic d6 chuyén biét thip. Nén ching toi
quyét dinh tién hanh khao sat tim ndng d6 Mg”* thich hop cho phan ung. Chiing t6i
khao sat voi ba ndng d6 Mg 1a 1,5uM, 2,5uM, 1uM.
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Két qua PCR van khong cho san pham. Chung toi tién hanh khao sat thanh
phdn khéac cua phan ing PCR 1a Primer véi ndng do Mg 1a 1,5uM.
4.2.2.3. Khio sit ndng d primer

Nong d6 DNA anh hudng dén ti 18 t6i uu giita primer DNA mau. Néu ti 18

nay quéa cao, hién tuong primer — dimer s& xuat hién, gidng nhu truong hop DNA
mAau qua lodng. Néu ti 18 ndy quéa nho, két qua san pham PCR sé& khong nhiéu.

Chung t6i khao sat 3 ndng do primer 1a 10 pmol, 20 pmol, 5 pmol. Két qua van
khong c6 san pham PCR. Chung t6i cho rang c6 1& san pham PCR qua it ¢ doc thiy
trén gel nén ching t6i tién hanh PCR 1ap mot 1an nita cac san phadm PCR v6i ndng
d6 va thanh phan nhu 1an trudc. Va két qua dién di cho thiy band nhung kich thuéc

band nho hon 100 bp. Co 1€ 1a do hién tuwgng primer — dimer.

e B e O

F . A
Vach mau dudi
cua loading dye
—_—

El—

Hinh 4.1 San phdm PCR lan hai
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4.2.2.4. Khio sat ndng dd lwgng dich ly trich
Chung to61 da tién hanh PCR véi lugng dich DNA ly trich dugc vai cac thé
tich 3, 5, 10 va 15 ul dich ly trich. Két qua PCR véan khong cho san pham. C6 18 véi
thé tich nho dich ly trich khong du lwong DNA mau cho phan tng PCR, hodc luong
tap 16n d3 trc ché phan tng PCR
Vi luong DNA mAu, hoa chét (Taq polmerase), va thoi gian ¢6 han nén ching
t61 da khong thé tiép tuc tién hanh thi nghiém ma phai ngimg thi nghiém tai day.
Viéc tién hanh PCR khong tao ra két qua 13 c6 thé do mot sé nguyén nhan nhu:
— DNA ly trich tir bao tir ¢6 rat it trong dich ly trich khong du cho phan tng.
— Luong tap chat chira trong dich ly trich qua nhiéu nén trc ché phan tng PCR.
— Nong d6 hoa chét khong thich hop.
— Chu trinh nhi¢t khong tuong thich.
— Taq polmerase khong hi¢u qua.

— Hodc do sy tac dong tong hop cua céac y€u to trén.
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Chuong 5
KET LUAN VA KIEN NGHI

5.1. Thi nghiém anh hwéng ciia nAm Glomus sp. va bon mirc phan 1an dén sinh
truong, phat trién ciia bip C919 trong nha luéi

5.1.1. Két luén

5.1.1.1. Hiéu qua cua phan lan

Lan co6 tac dong dén su sinh truong cia bap. Khong co 1an ciy sinh trudng
kém: chiéu cao cay thip, chiéu cao dong trai thap, dién tich 14 nho, ciy khong tung
phan, phun rau. Giita cac bon mirc 1an khong c6 su khéac biét.

Lan ciing tac dong dén niang suit cua bip. Khong lan ciy khong cho trai hodc
trai khong hat. Nhung khong c6 sy khac biét vé nang suat giita cac mirc bén lan.
5.1.1.2. Hiéu qua ciia nim

Nam c6 anh hudng rd rét dén sinh truong ciia bap. Khong nim trong moi
truong dét cat, cdy sinh trudng rat yéu chiéu cao cay thap, dién tich 14 nho, 14 cham
130 hoa. C6 nam cay sinh truéng t6t hon.

Nam khong anh hudng dén nang xuit cta bép.
5.1.1.3. Su twong tac cuaa nam Glmus sp. va lan

Giita nam cong sinh Glomus sp. va phan lan c6 sy twong tac. Khi bon phan
lan ¢ mtrc 100 mg P,0s/kg dat két hop voi chung nim cong sinh Glomus sp. thi ciy
sinh truong va phat trién twong dwong vdi sy sinh truong va phat trién ciia ciy dugc
bon murc 1an cao hon c6 chung hodc khong chung ndm Glomus sp.. diéu nay co y
nghia trong viéc giam lugng phan 1an bon cho cdy trong san xuat.

Kha ning cong sinh ctia ndm khong anh huong boi muc lan.

5.1.2. Kién nghi:

Phan tich ham luong lan, kali, dam trong dat sau thi nghiém. dé danh gia dugc
luong phan ma cay hap thu.

Phan tich ham luong cac khodng chét va yéu té vi lugng dé danh gia chinh xéac

nguyén nhn tac dong dén két qua thi nghiém.
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5.2. Thi nghiém PCR chi phat hién trén ba giéng: Glomus sp., Gigaspora sp.,
Scutellospora sp.
5.2.1. Két luén
Phan tng PCR tién hanh khéng cho két qua. Viéc tién hanh PCR khong tao ra
két qua 1a c6 thé do mot sé nguyén nhan nhu:
— DNA ném ly trich tir 1& khong c6 hodc rat it, DNA 1an nhiéu DNA cua thyc
vat.
— DNA ly trich tir bao tir ¢ rat it trong dich ly trich khong du cho phan tng,
luong tap chat chtra trong dich ly trich qua nhiéu nén tc ché phan tmg PCR.
— Nong d6 hoa chét khong thich hop.
— Chu trinh nhi¢t khong tuong thich.
— Taq polmerase khong hi¢u qua.
— Thao tac trong qua trinh mix PCR khong tét, dic biét 1a thao tac hut DNA ly
trich tir bao ttr. Va mot s6 yéu té khac.
5.2.2. Kién nghi:
Tién hanh tiép tuc cac phan tmg PCR. Khac sat lai nong d cac hoa chat PCR,
cac chu trinh nhiét. Khao sat lugng bao tir tdi cho ly trich va luong dich ti can cho

phan trng PCR.
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Chuong 7
PHU LUC

Phu luc 1

Trang thiét bi thi nghiém PCR
Chén str va chay gia
Eppendorf 0,2 ml; 0,5 ml; 1,5 ml
Dau tip cac loai

Pipet céc loai

Cén phan tich 4 s6

May hat va ti ciy vo tring
May ly tam lanh

May PCR

May dién di

May chup anh DNA

Lo Viba.

May dinh 6n.

Tu lanh cac loai.
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Phu luc 2

OM, LOOE 014, 200F HH, 400F

- 1M,200 P 1M, 400F

Hinh 7.1 cac nghiém thirc & 10 NSG
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Hinh 7.2 B6 ré ctia cac nghiém thirc
Hang trén tir trdi qua : NT7, NT5, NT3, NT1.
Hang dudi tir trai qua: NT8, NT6, NT4, NT2



Hinh 7.3 Trai ctia cac nghi€ém thuc
Hang trén tir trdi qua : NT7, NTS5, NT3.
Hang dudi tir trai qua: NT8, NT6, NT4.

-
-
13
.
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Hinh 7.4 Hinh cong sinh ndam Glomus sp. (tii)



Phu luc 3

7.3.1. Thoi gian tung phin

Analysis of Variance for TB18.tungphan - Type III Sums of Squares

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

MAIN EFFECTS

A:TB18.lanlaplai 4.7777778 2 2.3888889 1.693 L2327
B:TB18.mp 1.9259259 2 .9629630 .682 .5275
C:TB18.nam 1.7839506 1 1.7839506 1.264 .2871
INTERACTIONS
BC 1.2345679 2 .6172840 .437 .6575
RESIDUAL 14.111111 10 1.4111111
TOTAL (CORRECTED) 23.833333 17

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

Table of Least Squares Means for TB18.tungphan

95% Confidence

Level Count Average Stnd. Error for mean
GRAND MEAN 18 54.055556 .2799912 53.431530 54.679581
A:TB18.lanlaplai
1 6 53.611111 .4849590 52.530267 54.691955
2 6 53.777778 .4849590 52.696934 54.858622
3 6 54.777778 .4849590 53.696934 55.858622
B:TB18.mp
100 6 53.944444 .4849590 52.863600 55.025289
200 6 54.500000 .4849590 53.419156 55.580844
400 6 53.722222 .4849590 52.641378 54.803066
C:TB18.nam
0 9 54.370370 .3959673 53.487865 55.252876
1 9 53.740741 .3959673 52.858235 54.623246
BC
100 O 3 54.444444 .6858355 52.915900 55.972989
100 1 3 53.444444 .6858355 51.915900 54.972989
200 0 3 55.000000 .6858355 53.471456 56.528544
200 1 3 54.000000 .6858355 52.471456 55.528544
400 O 3 53.666667 .6858355 52.138122 55.195211
400 1 3 53.777778 .6858355 52.249233 55.306322

Method: 95 Percent LSD

Level Count LS Mean Homogeneous Groups

400 6 53.722222 X

100 6 53.944444 X

200 6 54.500000 X
contrast difference limits
100 - 200 -0.55556 1.52854
100 - 400 0.22222 1.52854
200 - 400 0.77778 1.52854

* denotes a statistically significant difference.

Multiple range analysis for TB18.tungphan by TB18.nam

Method: 95 Percent LSD
Level Count LS Mean Homogeneous Groups

1 9 53.740741 X
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0 9 54.370370 X

contrast difference limits
0 -1 0.62963 1.24805

* denotes a statistically significant difference.

7.3.2. thoi gian phun rau

Analysis of Variance for TB18.phunrau - Type III Sums of Squares

MAIN EFFECTS

A:TB18.lanlaplai 3.8148148 2 1.9074074 1.036
B:TB18.mp .0370370 2 .0185185 .010
C:TB18.nam 1.7839506 1 1.7839506 .969
INTERACTIONS
BC 4.6790123 2 2.3395062 1.271
RESIDUAL 18.407407 10 1.8407407
TOTAL (CORRECTED) 28.722222 17

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

Table of Least Squares Means for TB18.phunrau

95% Confidence

Level Count Average Stnd. Error for mean
GRAND MEAN 18 55.388889 .3197865 54.676170 56.
A:TB18.lanlaplai

1 6 55.277778 .5538864 54.043313 56.

2 6 54.888889 .5538864 53.654424 56.

3 6 56.000000 .5538864 54.765535 57
B:TB18.mp

100 6 55.388889 .5538864 54.154424 56.

200 6 55.444444 .5538864 54.209980 56.

400 6 55.333333 .5538864 54.098868 56.
C:TB18.nam

0 9 55.703704 .4522463 54.695767 56.

1 9 55.074074 .4522463 54.066138 56.
BC

100 O 3 55.555556 .7833136 53.809759 57.
100 1 3 55.222222 .7833136 53.476425 56.
200 0 3 56.444444 .7833136 54.698647 58.
200 1 3 54.444444 .7833136 52.698647 56.
400 O 3 55.111111 .7833136 53.365314 56.
400 1 3 55.555556 .7833136 53.809759 57.

Method: 95 Percent LSD

Level Count LS Mean Homogeneous Groups

400 6 55.333333 X

100 6 55.388889 X

200 6 55.444444 X
contrast difference limits
100 - 200 -0.05556 1.74580
100 - 400 0.05556 1.74580
200 - 400 0.11111 1.74580

* denotes a statistically significant difference.

Multiple range analysis for TB18.phunrau by TB18.nam

Method: 95 Percent LSD

101608

512243
123354

.234465

623354
678909
567798

711640
082010

301353
968019
190241
190241

856908
301353

60



Level Count LS Mean Homogeneous Groups
1 9 55.074074 X
0 9 55.703704 X
contrast difference limits
0 -1 0.62963 1.42544

* denotes a statistically significant difference.

7.3.3. Chiéu cao ciy

Analysis of Variance for TB24.hcay - Type III Sums of Squares

MAIN EFFECTS

A:TB24.lanlaplai 185.787 2 92.8937 1.401
B:TB24.mp 19354.598 3 6451.5327 97.300
C:TB24.nam 2834.500 1 2834.5000 42.749
INTERACTIONS
BC 4195.9685 3 1398.6562 21.094
RESIDUAL 861.97189 13 66.305530
TOTAL (CORRECTED) 24204.589 22

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

Table of Least Squares Means for TB24.hcay

95% Confiden
Level Count Average Stnd. Error for mean
GRAND MEAN 23 149.02877 1.7204849 145.31094 152.
A:TB24.lanlaplai
1 8 152.25000 2.8789219 146.02888 158.
2 7 149.37798 3.1724174 142.52264 156.
3 8 145.45833 2.8789219 139.23721 151.
B:TB24.mp
0 5 94.83730 3.7693936 86.69194 102.
100 6 167.00000 3.3242927 159.81647 174.
200 6 166.38889 3.3242927 159.20536 173.
400 6 167.88889 3.3242927 160.70536 175.
C:TB24 .nam
0 11 137.77976 2.5129290 132.34952 143.
1 12 160.27778 2.3506299 155.19826 165.
BC
0 0 2 58.67460 5.8933410 45.93957 71.
0 1 3 131.00000 4.7012598 120.84096 141.
100 O 3 160.66667 4.7012598 150.50762 170.
100 1 3 173.33333 4.7012598 163.17429 183.
200 0 3 165.66667 4.7012598 155.50762 175.
200 1 3 167.11111 4.7012598 156.95207 177.
400 O 3 166.11111 4.7012598 155.95207 176.
400 1 3 169.66667 4.7012598 159.50762 179.

Method: 95 Percent LSD

Level Count LS Mean Homogeneous Groups

3 8 145.45833 X

2 7 149.37798 X

1 8 152.25000 X
contrast difference limits

1 -2 2.87202 9.25732
1 -3 6.79167 8.79799

2 -3 3.91964 9.25732

ce
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* denotes a statistically significant difference.

Multiple range analysis for TB24.hcay by TB24.mp

Method: 95 Percent LSD

Level Count LS Mean Homogeneous Groups
0 5 94.83730 X

200 6 166.38889 X

100 6 167.00000 X

400 6 167.88889 X
contrast difference limits

0 - 100 -72.1627 10.8605 *
0 - 200 -71.5516 10.8605 *
0 - 400 -73.0516 10.8605 *
100 - 200 0.61111 10.1590
100 - 400 -0.88889 10.1590
200 - 400 -1.50000 10.1590

* denotes a statistically significant difference.

Multiple range analysis for TB24.hcay by TB24.nam

Method: 95 Percent LSD

Level Count LS Mean Homogeneous Groups
0 11 137.77976 X
1 12 160.27778 X
contrast difference limits
0 -1 -22.4980 7.43566 *

* denotes a statistically significant difference.

Multiple range analysis for TB24.hcay by TB24.nt

Method: 95 Percent LSD
Level Count LS Mean Homogeneous Groups

1 2 58.50000 X
2 3 131.00000 X
3 3 160.66667

5 3 165.66667

7 3 166.11111

6 3 167.11111

8 3 169.66667

4 3 173.33333

* denotes a statistically significant difference.

7.3.4. Chiéu cao dong trai

Analysis of Variance for TB18.htrai - Type III Sums of Squares

MAIN EFFECTS

A:TB18.lanlaplai 242.56790 2 121.28395 3.248
B:TB18.mp 33.53086 2 16.76543 .449
C:TB18.nam 773.55556 1 773.55556 20.715
INTERACTIONS
BC 29.481481 2 14.740741 .395
RESIDUAL 373.43210 10 37.343210
TOTAL (CORRECTED) 1452.5679 17

0 missing values have been excluded.
All F-ratios are based on the residual mean square error.
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Multiple range analysis for TB1l8.htrai by TB18.mp

Method: 95 Percent LSD

Level Count LS Mean
400 6 86.666667
100 6 89.444444
200 6 89.666667

contrast

100 - 200

100 - 400

200 - 400

Method: 95 Percent LSD

Level Count LS Mean
400 6 86.666667
100 6 89.444444
200 6 89.666667

contrast

100 - 200

100 - 400

200 - 400

Homogeneous Groups
X
X
X
difference
-0.22222
2.77778
3.00000

Homogeneous Groups
X
X
X
difference
-0.22222
2.77778
3.00000

limits
7.86327
7.86327
7.86327

limits
7.86327
7.86327
7.86327

* denotes a statistically significant difference.

Multiple range analysis for TB18.htrai by TB18.nam

Method: 95 Percent LSD

Level Count LS Mean Homogeneous Groups
0 9 82.037037 X
1 9 95.148148 X
contrast difference limits
0 -1 -13.1111 6.42033 *

* denotes a statistically significant difference.

7.3.5. Puwong kinh than

Analysis of Variance for TB24.dkinh - Type III Sums of Squares

F-ratio Sig. level

MAIN EFFECTS

A:TB24.lanlaplai .0384060 2 .0192030 4.139 .0407
B:TB24.mp 1.3278294 3 .4426098 95.390 .0000
C:TB24.nam .4171458 1 .4171458 89.902 .0000
INTERACTIONS
BC .5926806 3 .1975602 42.578 .0000
RESIDUAL .0603202 13 .0046400
TOTAL (CORRECTED) 2.0006445 22

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

Table of Least Squares Means for TB24.dkinh

95% Confidence

Average Stnd. Error for mean

GRAND MEAN 23 1.1391901 .0143925 1.1080891 1.1702911
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A:TB24.lanlaplai

1 8
2 7

3 8
B:TB24.mp

0 5

100 6
200 6

400 6
C:TB24 .nam

0 11

1 12
BC

0 0 2
0 1 3
100 O 3
100 1 3
200 O 3
200 1 3
400 O 3
400 1 3

1.1199751
1.1012768
1.1963183

.6952953
1.2314225
1.3030786
1.3269639

1.0027255
1.2756546

.2653252
1.1252654
1.1641897
1.2986553
1.2402689
1.3658882
1.3411182
1.3128096

Method: 95 Percent LSD

Level Count LS Mean
2 7 1.1012768
1 8 1.1199751
3 8 1.1963183
contrast

1 -2

1 -3

2 -3

X
X
X
difference
0.01870
-0.07634
-0.09504

.0240832 1.0679332
.0265384 1.0439294
.0240832 1.1442764
.0315323 .6271564
.0278089 1.1713297
.0278089 1.2429857
.0278089 1.2668711
.0210216 .9572996
.0196639 1.2331626
.0492999 .1587920
.0393277 1.0402813
.0393277 1.0792056
.0393277 1.2136713
.0393277 1.1552848
.0393277 1.2809041
.0393277 1.2561341
.0393277 1.2278255
limits

0.07744

0.07360 *

0.07744 *

* denotes a statistically significant difference.

Multiple range analysis for TB24.dkinh by TB24.nam

Method: 95 Percent LSD

Level Count LS Mean
0 11 1.0027255
1 12 1.2756546

contrast

0 -1

difference
-0.27293

limits

0.06220 *

* denotes a statistically significant difference.

Multiple range analysis for TB24.dkinh by TB24.mp

Method: 95 Percent LSD
Level Count LS Mean
0 5 .6952953
100 6 1.2314225
200 6 1.3030786
400 6 1.3269639
contrast
0 - 100
0 - 200
0 - 400
100 - 200
100 - 400
200 - 400

difference
-0.53613
-0.60778
-0.63167
-0.07166
-0.09554
-0.02389

* denotes a statistically significant difference.

e

.1720170
.1586242
.2483602

.7634341
.2915153
.3631714
.3870567

.0481514
.3181467

.3718584
.2102495
.2491738
.3836394
.3252530
.4508723
.4261023
.3977937
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7.3.6 s6 14

Analysis of Variance for TB24.so_la -

Type III Sums of Squares

MAIN EFFECTS

.6118
.0000

.0000

.0000

A:TB24.lanlaplai .070106

B:TB24.mp 20.340803

C:TB24 .nam 6.333686
INTERACTIONS

BC 7.1708683
RESIDUAL .8928571
TOTAL (CORRECTED) 29.314010

d.f Mean square F-ratio
2 .0350529 .510
3 6.7802677 98.721
1 6.3336861 92.218
3 2.3902894 34.803
13 .0686813
22

1 missing values have been excluded.

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

95% Confidence

for mean

16.
18.
19.
18.

17.
18.

.337910

.408556
.375396
.491889

801835
786753
453419
786753

861276
913481

.378123
.438073
.771406
.993629
.326962
.771406
.660295

Table of Least Squares Means for TB24.so_la
Level Count Average Stnd. Error
GRAND MEAN 23 18.218254 .0553726 18.098598
A:TB24.lanlaplai
1 8 18.208333 .0926562 18.008111
2 7 18.154762 .1021021 17.934127
3 8 18.291667 .0926562 18.091444
B:TB24.mp
0 5 16.539683 .1213154 16.277530
100 6 18.555556 .1069901 18.324358
200 6 19.222222 .1069901 18.991025
400 6 18.555556 .1069901 18.324358
C:TB24.nam
0 11 17.686508 .0808769 17.511739
1 12 18.750000 .0756534 18.586519
BC
0 0 2 14.968254 .1896732 14.558385
0 1 3 18.111111 .1513069 17.784149
100 O 3 18.444444 .1513069 18.117482
100 1 3 18.666667 .1513069 18.339705
200 O 3 19.000000 .1513069 18.673038
200 1 3 19.444444 .1513069 19.117482
400 O 3 18.333333 .1513069 18.006371
400 1 3 18.777778 .1513069 18.450816

.104740

Method: 95 Percent LSD

Level Count LS Mean
0 5 16.539683 X
100 6 18.555556 X
400 6 18.555556 X
200 6 19.222222 X
contrast
0 - 100
0 - 200
0 - 400
100 - 200
100 - 400
200 - 400

difference limits
-2.01587 0.34954 *
-2.68254 0.34954 ~*
-2.01587 0.34954 ~*
-0.66667 0.32696 *
0.00000 0.32696
0.66667 0.32696 *

* denotes a statistically significant difference.

Multiple range analysis for TB24.so_la by TB24.lanlaplai

Method: 95 Percent LSD
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Level Count LS Mean Homogeneous Groups

2 7 18.154762 X

1 8 18.208333 X

3 8 18.291667 X

contrast difference limits

1 -2 0.05357 0.29794
1 -3 -0.08333 0.28316
2 -3 -0.13690 0.29794

* denotes a statistically significant difference.

Multiple range analysis for TB24.so_la by TB24.nam

Method: 95 Percent LSD
Level Count LS Mean Homogeneous Groups
0 11 17.686508 X
1 12 18.750000 X
contrast difference limits
0 -1 -1.06349 0.23931 *

* denotes a statistically significant difference.

Multiple range analysis for TB24.sola by TB24.nt

Method:
Level

95 Percent LSD
Count

LS Mean

Homogeneou

s Groups

15.00000
18.11111
18.33333
.44444
18.66666
18.77777
19.00000
19.44444

0 X

1 X

3 XX

4 XXX

7 XXX
8 XX
0 X
4 X

* denotes a statistically significant difference.

7.3.7. Dién tich la

Analysis of Variance for TB24.dtich - Type III Sums of Squares

MAIN EFFECTS
A:TB24.lanlaplai
B:TB24.mp
C:TB24.nam

INTERACTIONS
BC

RESIDUAL

15.2979
1944.8225

257.7711
289.81809

65.451317

f Mean squ
2 7.64
3 648.27

1 257.7
3 96.606
13 5.0347

TOTAL (CORRECTED)

1 missing values have been

excluded.

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

Table of Least Squares Means for TB24.dtich

Average

Stnd. Error

Level Count
GRAND MEAN 23
A:TB24.lanlaplai
1 8
2 7

3 8

28.988678

29.476125
29.649890
27.840021

.4740930

.7933093
.8741842
.7933093

are F-ratio Sig. level
897 1.519 .2553
415 128.761 .0000
7109 51.199 .0000
031 19.188 .0000
167
95% Confidence
for mean

27.964202 30.013155

27.761847 31.190403

27.760848 31.538931

26.125743 29.554298

66



B:TB24.mp

0 5 11.940003 1.0386856 9.695487 14.184519
100 6 32.859400 .9160346 30.879923 34.838877
200 6 35.407400 .9160346 33.427923 37.386877
400 6 35.747911 .9160346 33.768434 37.727388

C:TB24 .nam
0 11 25.596388 .6924571 24.100043 27.092732
1 12 32.380969 .6477343 30.981268 33.780671
BC
0 0 2 2.043739 1.6239558 -1.465499 5.552977
0 1 3 21.836267 1.2954686 19.036863 24.635670
100 O 3 30.629356 1.2954686 27.829952 33.428759
100 1 3 35.089444 1.2954686 32.290041 37.888848
200 O 3 34.275578 1.2954686 31.476174 37.074981
200 1 3 36.539222 1.2954686 33.739819 39.338626
400 O 3 35.436878 1.2954686 32.637474 38.236281
400 1 3 36.058944 1.2954686 33.259541 38.858348

Method: 95 Percent LSD

Level Count LS Mean Homogeneous Groups
0 11 25.596388 X
1 12 32.380969 X
contrast difference limits
0 -1 -6.78458 2.04895 ~*

* denotes a statistically significant difference.

Multiple range analysis for TB24.dtich by TB24.mp

Method: 95 Percent LSD

Level Count LS Mean Homogeneous Groups
0 5 11.940003 X

100 6 32.859400 X

200 6 35.407400 XX

400 6 35.747911 X
contrast difference limits

0 - 100 -20.9194 2.99269 *
0 - 200 -23.4674 2.99269 *
0 - 400 -23.8079 2.99269 *
100 - 200 -2.54800 2.79940
100 - 400 -2.88851 2.79940 *
200 - 400 -0.34051 2.79940

* denotes a statistically significant difference.

Multiple range analysis for TB24.dtich by TB24.lanlaplai

Method: 95 Percent LSD

Level Count LS Mean Homogeneous Groups

3 8 27.840021 X

1 8 29.476125 X

2 7 29.649890 X

contrast difference limits

1 -2 -0.17376 2.55093
1 -3 1.63610 2.42435
2 -3 1.80987 2.55093

* denotes a statistically significant difference.

Multiple range analysis for TB24.dtich by TB24.nt

Method: 95 Percent LSD
Level Count LS Mean Homogeneous Groups



1 2 1.713133 X

2 3 21.836267 X

3 3 30.629356 X
5 3 34.275578 XX
4 3 35.089444 X
7 3 35.436878 X
8 3 36.058944 X
6 3 36.539222 X

* denotes a statistically significant difference.

7.3.8 trong lwgng than

Analysis of Variance for TB24.m_than - Type III Sums of Squares

MAIN EFFECTS

0

.079
36.888
26.374

15.584

A:TB24.lanlaplai 1.8525 2 .92625

B:TB24.mp 1305.0983 3 435.03278

C:TB24.nam 311.0400 1 311.0400
INTERACTIONS

BC 551.36667 3 183.78889
RESIDUAL 165.10750 14 11.793393
TOTAL (CORRECTED) 2334.4650 23

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

Table of Least Squares Means for TB24.m_than

12.
29.
29.
30.

22.
29.

95% Confidence

for mean
.971140 29
.232738 31
.557738 30
.820238 31
742280 18.
275613 35
108946 35.
742280 36.
748221 27.
948221 34
.386892 8
.379774 31
.946441 35
.113108 37
.546441 36
.179774 36
.379774 36
.613108 39

.978860

.442262
.767262
.029762

757720

.291054

124387
757720

001779

.201779

.120226
.886892
.453559
.620226
.053559
.686892
.886892

Level Count Average Stnd. Error
GRAND MEAN 24 28.475000 .7009931
A:TB24.lanlaplai

1 8 28.837500 1.2141557

2 8 28.162500 1.2141557

3 8 28.425000 1.2141557
B:TB24.mp

0 6 15.750000 1.4019863

100 6 32.283333 1.4019863

200 6 32.116667 1.4019863

400 6 33.750000 1.4019863
C:TB24.nam

0 12 24.875000 .9913540

1 12 32.075000 .9913540
BC

0 0 3 3.866667 1.9827080
0 1 3 27.633333 1.9827080
100 O 3 31.200000 1.9827080
100 1 3 33.366667 1.9827080
200 0 3 31.800000 1.9827080
200 1 3 32.433333 1.9827080
400 O 3 32.633333 1.9827080
400 1 3 34.866667 1.9827080

.120226

Method: 95 Percent LSD

Level Count LS Mean Homogeneous Groups
0 6 15.750000 X
200 6 32.116667 X
100 6 32.283333 X
400 6 33.750000 X

contrast difference limits
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0 - 100
0 - 200
0 - 400
100 - 200
100 - 400
200 - 400

-16.5333
-16.3667
-18.0000

0.16667
-1.46667
-1.63333

.25356 *
.25356 *
.25356 *
.25356
.25356
.25356

* denotes a statistically significant difference.

Multiple range analysis for TB24.m_than by TB24.nam

Homogeneous Groups

Method: 95 Percent LSD

Level Count LS Mean
0 12 24.875000
1 12 32.075000

contrast

0 -1

difference

-7.20000

limits

3.00772 *

* denotes a statistically significant difference.

Multiple range analysis for TB24.m_than by TB24.nt

Method:
Level

95 Percent LSD
Count LS Mean

3.866667
27.633333
31.200000
31.800000
32.433333
32.633333
33.366667
34.866667

Homogeneous Groups

* denotes a statistically significant difference.

7.3.9 Trong luong ré

Analysis of Variance for T.m_re - Type III Sums of Squares

MAIN EFFECTS

9.602
62.009
8.760
17.423

4.3881

A:T.lanlaplai 19.20583

B:T.mp 186.02792

C:T.re 8.76042
INTERACTIONS

BC 52.271250
RESIDUAL 61.434167
TOTAL (CORRECTED) 327.69958

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

Table of Least Squares Means for T.m_re

Average

Stnd. Error

Level Count
GRAND MEAN 24
A:T.lanlaplai
1 8
2 8
3 8
B:T.mp
0 6
100 6

200 6

.845833

.362500
.075000
.100000

.316667
.150000
.816667

.4275977

.7406209
.7406209
.7406209

.8551954
.8551954
.8551954

are F-ratio Sig. level
917 2.188 .1489
306 14.131 .0002
417 1.996 L1795
750 3.971 .0306
548
95% Confidence
for mean
6.9284961 8.763171
5.7736252 8.951375
5.4861252 8.663875
7.5111252 10.688875
1.4819921 5.151341
6.3153254 9.984675
8.9819921 12.651341
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400 6 9.100000 .8551954 7.2653254 10.
C:T.re

0 12 7.241667 .6047144 5.9443559 8.

1 12 8.450000 .6047144 7.1526892 9.
BC

0 0 3 .700000 1.2094289 -1.8946216 3.
0 1 3 5.933333 1.2094289 3.3387117 8.
100 O 3 9.700000 1.2094289 7.1053784 12
100 1 3 6.600000 1.2094289 4.0053784 9.
200 O 3 10.066667 1.2094289 7.4720450 12.
200 1 3 11.566667 1.2094289 8.9720450 14.
400 O 3 8.500000 1.2094289 5.9053784 11.
400 1 3 9.700000 1.2094289 7.1053784 12

Method: 95 Percent LSD

Level Count LS Mean Homogeneous Groups
0 6 3.316667 X

100 6 8.150000 X

400 6 9.100000 XX

200 6 10.816667 X
contrast difference limits

0 - 100 -4.83333 2.59462 *
0 - 200 -7.50000 2.59462 *
0 - 400 -5.78333 2.59462 *
100 - 200 -2.66667 2.59462 *
100 - 400 -0.95000 2.59462
200 - 400 1.71667 2.59462

* denotes a statistically significant difference.

Multiple range analysis for T.m_re by T.re

Method: 95 Percent LSD

Level Count LS Mean Homogeneous Groups
0 12 7.2416667 X
1 12 8.4500000 X
contrast difference limits
0 -1 -1.20833 1.83467

* denotes a statistically significant difference.

Multiple range analysis for T.m _re by T.nt

Method: 95 Percent LSD

Level Count LS Mean Homogeneous Groups
1 3 .700000 X

2 3 5.933333 X

4 3 6.600000 XX

7 3 8.500000 XXX

3 3 9.700000 XXX

8 3 9.700000 XXX

5 3 10.066667 XX

6 3 11.566667 X

7.3.10 chiéu dai két hat

Analysis of Variance for TB18.1lkh - Type III Sums of Squares

MAIN EFFECTS
A:TB18.lanlaplai 8.622346 2 4.311173 .595
B:TB18.mp 8.381142 2 4.190571 .579

934675

538977
747311

294622
527955

.294622

194622
661288
161288
094622

.294622
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14.34

4.9413

7.2425

0988 1.980
117 .682
062

.1897

.5275

C:TB1l8.nam 14.340988 1
INTERACTIONS

BC 9.8826235 2
RESIDUAL 72.425062 10
TOTAL (CORRECTED) 113.65216 17

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

Table of Least Squares Means for TB18.1lkh

Level Count
GRAND MEAN 18
A:TB1l8.lanlaplai

1 6
2 6

3 6
B:TB18.mp

100 6
200 6

400 6
C:TB18.nam

0 9

1 9
100 O 3
100 1 3
200 O 3
200 1 3
400 O 3
400 1 3

Method: 95 Percent LSD

Level Count LS Mean
400 6 10.319444
100 6 10.352778
200 6 11.783333
contrast

100 - 200

100 - 400

200 - 400

Multiple range analysis for TB18.1lkh by TB18.nam

Method: 95 Percent LSD

Level Count LS Mean
1 9 9.925926
0 9 11.711111

contrast

0 -1

7.3.11 s6 hang trén trai

95% Confidence

Analysis of Variance for TBl8.hang - Type III Sums of Squares

Average Stnd. Error for mean
10.818519 .6516269 9.0086706 12.628366
10.016667 1.1286509 6.8819180 13.151415
10.733333 1.1286509 7.5985847 13.868082
11.705556 1.1286509 8.5708069 14.840304
10.352778 1.1286509 7.2180292 13.487526
11.783333 1.1286509 8.6485847 14.918082
10.319444 1.1286509 7.1846958 13.454193
11.711111 .9215396 9.1515996 14.270623

9.925926 .9215396 7.3664144 12.485437
10.772222 1.5961534 6.3390182 15.205426

9.933333 1.5961534 5.5001293 14.366537
13.722222 1.5961534 9.2890182 18.155426

9.844444 1.5961534 5.4112404 14.277648
10.638889 1.5961534 6.2056849 15.072093
10.000000 1.5961534 5.5667960 14.433204

Homogeneous Groups
X
X
X
difference limits
-1.43056 3.46292
0.03333 3.46292
1.46389 3.46292
* denotes a statistically significant difference.
Homogeneous Groups
X
X
difference limits
1.78519 2.82746
* denotes a statistically significant difference.
Mean square F-ratio Sig. level

MAIN EFFECTS
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A:TB18.lanlaplai 2.

B:TB18.mp
C:TB18.nam

INTERACTIONS
BC

RESIDUAL 4.

1.2098765 2.579
.0802469 171
.8888889 1.895
.0555556 .118
.4691358

.1250
.8452

.1987

.8895

TOTAL

(CORRECTED) 8.

4197531 2
.1604938 2
.8888889 1
1111111 2
6913580 10
2716049 17

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

Table of Least Squares Means

for TB18.hang

95% Confidence

for mean

Level Count
GRAND MEAN 18
A:TB18.lanlaplai

1 6

2 6

3 6
B:TB18.mp

100 6

200 6

400 6
C:TB18.nam

0 9

1 9
BC

100 O 3
100 1 3
200 O 3
200 1 3
400 O 3
400 1 3

12.148148

11.666667
12.222222
12.555556

12.111111
12.055556
12.277778

11.925926
12.370370

11.777778
12.444444
11.888889
12.222222
12.111111
12.444444

.2245251 11.524545

.3888889 10.586555
.3888889 11.142111
.3888889 11.475444

.3888889 11.031000
.3888889 10.975444
.3888889 11.197666

.3175264 11.044019
.3175264 11.488463

.5499719 10.250269
.5499719 10.916936
.5499719 10.361380
.5499719 10.694714
.5499719 10.583603
.5499719 10.916936

13.
13.
13.

12

771751

.746778
.302334
.635667

191223
135667
357889

.807833
13.

252278

.305286
.971953
.416397
.749731
.638620
.971953

Method: 95 Percent LSD

Level Count LS Mean
200 6 12.055556
100 6 12.111111
400 6 12.277778
contrast

100 - 200

100 - 400

200 - 400

limits
0.88135
0.88135

Homogeneous Groups
X
X
X
difference
0.05556
-0.16667
-0.22222

0.88135

* denotes a statistically significant difference.

Multiple range analysis for TB18.hang by TB18.nam

Method: 95 Percent LSD

Level Count LS Mean
0 9 11.925926
1 9 12.370370

contrast

0 -1

limits

Homogeneous Groups
X
X
difference
-0.44444

0.71962

* denotes a statistically significant difference.

7.3.12 s6 hat trén hang

Analysis of Variance for TB18.hat - Type III Sums of Squares
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Source of variation Sum of Squares d.f. Mean square F-ratio Sig. level

MAIN EFFECTS

A:TBl8.lanlaplai 4.5771605 2 2.2885802 .576 .5795
B:TB18.mp 2.8734568 2 1.4367284 .362 .7051
C:TB1l8.nam .0138889 1 .0138889 .003 .9546
INTERACTIONS
BC .8611111 2 .4305556 .108 .8983
RESIDUAL 39.700617 10 3.9700617
TOTAL (CORRECTED) 48.026235 17

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

Table of Least Squares Means for TB1l8.hat

95% Confidence

Level Count Average Stnd. Error for mean
GRAND MEAN 18 20.824074 .4386192 19.605840 22.042308
A:TB18.lanlaplai
1 6 21.194444 .7597108 19.084401 23.304488
2 6 21.166667 .7597108 19.056623 23.276710
3 6 20.111111 .7597108 18.001068 22.221154
B:TB18.mp
100 6 20.527778 .7597108 18.417734 22.637821
200 6 20.555556 .7597108 18.445512 22.665599
400 6 21.388889 .7597108 19.278846 23.498932
C:TB18.nam
0 9 20.796296 .6203013 19.073453 22.519139
1 9 20.851852 .6203013 19.129009 22.574695
BC
100 O 3 20.388889 1.0743933 17.404837 23.372941
100 1 3 20.666667 1.0743933 17.682615 23.650719
200 0 3 20.333333 1.0743933 17.349281 23.317385
200 1 3 20.777778 1.0743933 17.793726 23.761830
400 O 3 21.666667 1.0743933 18.682615 24.650719
400 1 3 21.111111 1.0743933 18.127059 24.095163

Method: 95 Percent LSD

Level Count LS Mean Homogeneous Groups

100 6 20.527778 X

200 6 20.555556 X

400 6 21.388889 X
contrast difference limits
100 - 200 -0.02778 2.56387
100 - 400 -0.86111 2.56387
200 - 400 -0.83333 2.56387

* denotes a statistically significant difference.

Multiple range analysis for TB1l8.hat by TB1l8.nam

Method: 95 Percent LSD

Level Count LS Mean Homogeneous Groups
0 9 20.796296 X
1 9 20.851852 X
contrast difference limits
0 -1 -0.05556 2.09339

* denotes a statistically significant difference.
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7.3.13 trong lwgng hat trén trai

Analysis of Variance for TB18.m hat - Type III Sums of Squares

MAIN EFFECTS

7.4522009

52.83
11.4

14.336

21.296

8711
84472

653

620

.350
2.481
.539

.673

A:TB1l8.lanlaplai 14.90442 2

B:TB18.mp 105.67742 2

C:TB18.nam 11.48447 1
INTERACTIONS

BC 28.673306 2
RESIDUAL 212.96620 10
TOTAL (CORRECTED) 373.70582 17

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

Table of Least Squares Means for TB18.m hat

Average Stnd

95% Confidence
for mean

Level Count
GRAND MEAN 18
A:TB18.lanlaplai

1 6
2 6

3 6
B:TB18.mp

100 6
200 6

400 6
C:TB18.nam

0 9

1 9
BC

100 O 3
100 1 3
200 O 3
200 1 3
400 O 3
400 1 3

50.
54.
55.

52.

54

.497531 1.
.211111 1
L111111 1.
.170370 1.
162963 1.
481481 1.
848148 1.
698765 1.
.296296 1.
.155556 2
.170370 2
.251852 2.
711111 2
.688889 2
.007407 2

.073282

.012189
.912189
.971449

964041

.282560

649226

270360
867891

.217384
.232198
.313680
.772939
.750717
.069235

55.

56.
58.
58.

54.
58.
60.

56.
57.

55.
57.
58.
62.
62.
60.

921779

410033
310033
369292

361885
680403
047070

127171
724702

093728
108542
190024
649283
627061
945579

Method: 95 Percent LSD

Level Count LS Mean
100 6 50.162963
200 6 54.481481
400 6 55.848148

contrast

100 - 200

100 - 400

200 - 400

difference
-4.31852
-5.68519
-1.36667

. Error
0877249 51
.8839949 48
8839949 49
8839949 49
8839949 45.
8839949 50
8839949 51.
5382754 49.
5382754 50.
.6643711 43
.6643711 45
6643711 46
.6643711 50
.6643711 50
.6643711 49
mp
limits

5.93817

5.93817

5.93817

* denotes a statistically significant difference.

Multiple range analysis for TB18.m _hat by TB18.nam

Method: 95 Percent LSD

Level Count LS Mean
0 9 52.698765
1 9 54.296296

contrast

0 -1

difference
-1.59753

limits

4.84850
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* denotes a statistically significant difference.

7.3.14 trong lwong 100 hat

Analysis of Variance for TB18.m 100hat - Type III Sums of Squares

MAIN EFFECTS

.73

7366

3.872675

13.9

1.5244

5.8638

47023

719

519

.126
.660
2.378

.260

A:TB1l8.lanlaplai 1.474733

B:TB18.mp 7.745350

C:TB18.nam 13.947023
INTERACTIONS

BC 3.0489438
RESIDUAL 58.638519
TOTAL (CORRECTED) 84.854568

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

Table of Least Squares Means for TB18.m 100hat

square error.

95% Confidence

Level Count
GRAND MEAN 18
A:TB18.lanlaplai

1 6
2 6

3 6
B:TB18.mp

100 6
200 6

400 6
C:TB18.nam

0 9

1 9
BC

100 O 3
100 1 3
200 0 3
200 1 3
400 O 3
400 1 3

for mean
.131627 26.
.515217 27
.822624 27
.263365 27
.278180 26.
748550 28
574476 27.
484962 28.
724469 26.
.424802 28.
.306283 26.
.106283 30.
.565543 27
.972950 29.
.350728 28.

675780

.921820
.229227
.669968

684783

.155153

981079

082939
322445

656680
538161
338161

.797420

204828
582606

Method: 95 Percent LSD

Level Count LS Mean
100 6 24.481481
400 6 25.777778
200 6 25.951852

contrast

100 - 200

100 - 400

200 - 400

Average Stnd. Error
25.403704 .5707623 24
25.718519 .9885892 23
25.025926 .9885892 22
25.466667 .9885892 23
24.481481 .9885892 22
25.951852 .9885892 23.
25.777778 .9885892 23.
26.283951 .8071797 24.
24.523457 .8071797 22.
25.540741 1.3980763 22
23.422222 1.3980763 20
27.222222 1.3980763 24
24.681481 1.3980763 21
26.088889 1.3980763 22
25.466667 1.3980763 22

Homogeneous Groups

X

X

X

difference limits

-1.47037 3.11594
-1.29630 3.11594
0.17407 3.11594

* denotes a statistically significant difference.

Multiple range analysis for TB18.m 100hat by TB18.nam

Method: 95 Percent LSD
Level Count LS Mean

24.523457
26.283951

Homogeneous Groups
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contrast difference limits
0 -1 1.76049 2.54415

* denotes a statistically significant difference.

7.3.15 kha nang cong sinh
Multiple range analysis for BOOK.gdiem by BOOK.ngt

Method: 95 Percent LSD

Level Count LS Mean Homogeneous Groups

2 4 26.250000 X

8 5 37.466667 X

6 3 37.722222 X

4 3 39.722222 X

contrast difference limits

2 -4 -13.4722 14.9139
2 - 6 -11.4722 14.9139
2 -8 -11.2167 13.0991
4 - 6 2.00000 15.9437
4 - 8 2.25556 14.2605
6 - 8 0.25556 14.2605

* denotes a statistically significant difference.

Multiple range analysis for BOOK.mdd tui by BOOK.ngt

Method: 95 Percent LSD

Level Count LS Mean Homogeneous Groups

8 5 9.926667 X

6 3 17.236111 XX

4 3 22.666667 XX

2 4 25.291667 X
contrast difference limits
2 - 4 2.62500 15.6519
2 - 6 8.05556 15.6519
2 -8 15.3650 13.7472 *
4 - 6 5.43056 16.7325
4 -8 12.7400 14.9660
6 - 8 7.30944 14.9660

* denotes a statistically significant difference.

Multiple range analysis for BOOK.md bui by BOOK.ngt

Method: 95 Percent LSD

Level Count LS Mean Homogeneous Groups

2 4 .0000000 X

4 3 .1666667 X

6 3 .5833333 X

8 5 2.2200000 X
contrast difference limits
2 - 4 -0.16667 2.80340
2 -6 -0.58333 2.80340
2 -8 -2.22000 2.46226
4 - 6 -0.41667 2.99696
4 -8 -2.05333 2.68057
6 - 8 -1.63667 2.68057

* denotes a statistically significant difference.

Multiple range analysis for BOOK.md soi by BOOK.ngt

Method: 95 Percent LSD
Level Count LS Mean Homogeneous Groups



2 4 1.3750000 X

4 3 1.5277778 X

8 5 3.1000000 X

6 3 3.9111111 X
contrast difference limits
2 -4 -0.15278 4.57801
2 -6 -2.53611 4.57801
2 -8 -1.72500 4.02092
4 - 6 -2.38333 4.89410
4 - 8 -1.57222 4.37742
6 - 8 0.81111 4.37742

* denotes a statistically significant difference.





