THi NGHIEM 2 YEU TO

Pinh nghia: Thi nghiém 2 yéu t6 1a thi nghiém

trong d6 2 yéu té dugc khao sat cung 1 ltic. Moi
yéu t0 phai co it nhat 1a 2 mirc dd (néu mot yéu

t6 ndo do chi cé 1 muc do thi thi nghiém d6 tré

vé thi nghiém don (1) yéu t0)



Uu diém thi nghiém 2 yéu to:

+ Cung trong 1 thoi gian, khong gian, c6 thé tim
hiéu nhi€u mic do khac nhau cua 2 yéu to.

+ C6 thé biét duoc c6 hay khong sy tac dong
terong ho (ho twong, interaction) gitra cac muc do
cua 2 yé€u to do.

Tdc dong ho twong la tac ddng phu tro. N ¢6
the thuc day (tang 1én, duong) hoac kim ham
(giam, am) yéu to kia vé 1 dac tinh nao do.



Cac Kiéu bo tri thi nghiém 2 yéu to thuong
gap.

» Hoan toan ngau nhién hai yéu to (CRD-2)

» Khoi day du ngau nhién hoan toan 2 yéu to
(RCBD — 2)

* L0 phu (split plot design)

* .6 soc (strip plot design)



Phan hiru co

NT Kihié 1 2 3 Phan lan
| hi¢u NT Kihieu 1 2 3
0 Al 3243 3567 3964 0 Bl 3218 3651 3326
10 A2 5879 5480 5681 150 B2 4726 4681 4782
20 A3 6579 6789 6816 300 B3 5431 5638 5581

Két hop 2 yéu to phan hitu co va phén lan

Ki hi¢u NT 1 2 3
Al1B1 3122 3169 3261
AlB2 4721 4681 4751
Al1B3 5617 5781 5618
A2B1 5822 5833 5798
A2B2 6028 6159 6137
A2B3 6429 6597 6624
A3B1 6794 6891 6834
A3B2 8295 8379 8269

A3B3 8933 9012 9096



CRD va RCBD 2 factors

- Mudn ting pham vi suy lu4n.

- Xdc dinh su tudng tac qua lai gifta cdc yéu to thi
nghi€m.

- Tim ra mifc do t61 vu cho mdi yéu td va to hgp toi
vu trong viéc k€t hgp céc yéu to.

- Cac don vi thi nghi€m (16 thi nghi€m) hoan toan

dong nhat hodc ¢6 1 chi€u bién thién



CRD 2 Factor (a)

ANOVA
N.G.B.T df TSBP TBBP Ftinh
Yto A a-1 ASS MSA MSA/MSE
Yto B b-1 BSS MSB MSB/MSE
AxB (a-1)(b-1) | ABSS MSAB | MSAB/MSE
Sai biét ab(r-1) ESS MSE
Tong abr-1 TSS

a :cdc mic do cia yéutd A
b :cdc mitc do cua yéu to B

r :1an lip lai




RCBD 2 Factor (a)

ANOVA
N.G.B.T df TSBP TBBP Ftinh

Lan lip lai r-1 RSS MSR MSR/MSE

Yto A (a—1) ASS MSA MSA/MSE

Yt B (b-1) BSS MSB MSB/MSE

AxB (a-1)(b-1) | AxBSS MSAB | MSAB/MSE
Sai biét (r-1)(ab-1) | ESS MSE
Tong abr-1 |TSS

a :cdcmifc do clia yéu to A
b :cédc miic do cua yéu to B
r :lan ldp lai




Example

Source Degree Sum
of of of Mean Computed Tabular F
Variation Freedom Squares Square F“ 5% 1%
Replication 3 2.599 0.866 5.74** 283 429
Treatment 14 44.578 3.184 21.09** l.>- 2,54
Error 42 6.353 0.151
Total 59 53.530
ae* = gipnificant at 1% level.
Source Degree Sum
of of of Mean  Computed Tabular F
Variation Freedom Squares Square F? 5% 1%
Replication 3 2.599 0.866 5.74%* 2.83 4.29
Treatment 14 44.578 3.184 21.09** 1.94 2.54
Variety(A) (2) 1.052 0.526 3.48* 3.22 5.15
Nitrogen( B) (4) 41.234 10.308 68.26** 2.59 3.80
AXB (8) 2.292 0.286 1.89™ 2.17 2.96
Error 42 6.353 0.151
Total 59 53.530




S. SPLIT PLOTS DESIGN
- Trong 2 yéu td thi nghiém c6 mot yéu td can do tin
ciy cao hon yéu t0 kia.
- Mot yéu t0 thi nghiém doi hdi dién tich cia 16 thi
nghi€ém 16n hon yéu to con lai.
- Khi biét ring sy bién thién c6 thé x3y ra gifta cic
muc dO cia yéu td A 16n hon yéu to con lai (B)

- Mot yéu td khong thé x&p vao 16 phu trong khi yéu
t6 con lai c6 thé (thi du nhu phan bén va gidng)






RCBD 2 Factor (b) (SPLIT PLOT)

ANOVA
N.G.B.T df TSBP TBBP Ftinh
Lo chinh
Lan 1ip lai r-1 RSS MSR MSR/MSE,
Yto A a-1 ASS MSA MSA/MSE,
Sai biét(a) | (a-1)(r-1) E SS MSE,
L6 phu
Yt6 B (b-1) BSS MSB MSB/MSE,
AxB (a-1)(b-1) ABSS MSAB | MSAB/MSE,
Sai biét (b) [a(r-1)(b-1) E,SS MSE,
Tong abr - 1 TSS

a :cdc muic do cia yéutd A
b :cdc mitc do cua yéu to B

r :1an lip lai




RCBD 2 Factor Strip plot (a) (STRIP PLLOT)

ANOVA
N.G.B.T df TSBP | TBBP Ftinh
Lan 1ip lai r-1 RSS MSR MSR/MSE,
Yt6 ngang (A) (a—1) ASS MSA | MSA/MSE,
Sai bi€t (a) (a-1)(r-1) E SS MSE,
Yt doc (B) (b-1) BSS MSB MSB/MSE,
Sai biét (b) (b-1)(r-1) E,SS MSE,
AxB (a-1)(b-1) ABSS | MSAB | MSAB/MSE,
Sai biét (¢) |(r-1)(a-1)(b-1)| E_SS MSE,
Tong abr — 1 TSS

a :cdc mdc do cia yéutd A
b :cdc mitc do cua yéu to B

r :1an lip lai




Ny N



Thi du tinh bang ANOVA cho
Thi nghiém 16 phu (Split plot)

Source Degree Sum

of c?f of Mecan Computed Tabular F
Variation Frcedom  Squares Square F* 5 1%
Replication 2 1.082,577 541,228

Nitrogen (A) 5 30,429,200 6,085,840 42.87** 3.33 5.64
Error(a) 10 1,419,678 141,968

Variety ( B) 3 89,888,101 29,962,700 85.71** 286 4.38
AXB 15 69,343,487 4,622,899  13.22** 196 2.58
Error(b) 36 12,584,873 349,580

Total 71 204,747 916

“cv(a) = 6.9%, cv(b) = 10.8%.
b** = significant at 1% level.



. Y A?
A (mtlrogcn) §§ = =-—C.F.
Y(RA4)

Error(a) SS = 5

— C.F — Replication §§ — 4 §§

y
B (variety) SS = %-i— - C.F.

2
E({:B) ~C.F.-BSS—-ASS

A X B (nitrogen X variety) SS =

Error(b) SS = Total SS — (sum of all other SS)



Thi du tinh bang ANOVA cho
Thi nghiém 16 soc (Strip plot)

Source Decgree Sum

of of of Mean Computed Tabular F

Variation Freedom  Squares Sqiare F? 5% 1%

Replication 2 9,220,962 4,610,481

Varicty (A) 5 57,100,201 11,420,040  7.65** 3.33 5.64

Error(a) 10 14,922,620 1,492,262

Nitrogen ( B) 2 50,676,061 25,338,031 d — —

Error(b) 4 2,974,909 743,727 o

AXB 10 23,677,980 2,387,798  5.80** 235 337

Error{c) 20 8,232,916 411,646 |
Total 53 167,005,649

“cv(a) = 23.1%, cv(c) = 12.1%.
be* w significant at 1% level.
“Error(b) d.f is not adequate for valid test of significance.



So sanh trung binh cac nghiém thirc
* Thi nghiém 16 phu (Split plot)

Hinh thirc SO0 sanh

Cong thire tinh do 1éch
chuan (standard error)

e S0 sanh cac yéu to 16 chinh

2
rb

e S0 sanh cac yéu to 16 phu

125
ra

e Tuong tac C4C yéu to

e
r




- Tinh LSD

LSD=t,*STD_Err
LSDj g5 = thos * STD_Err
LSDj o = tho1 * STD_Err

- Séip xép giam dan trung binh cac
nghiém thirc
- Tinh sw khac biét gitra 2 nghiém thirc
lien ke.
* Néu khac biét giira 2 nghiém thirc
> LSD => 2 nghiém thirc cO khac biét
* Néu khac biét giira 2 nghiém thirc
<LSD => 2 nghiém thirc khong khac biét



So sanh trung binh cac nghiém thirc
* Thi nghiém 10 soc (Strip plot)

Hinh thirc so sanh

Cong thire tinh do 1éch
chuan (standard error)

e S0 sanh cac yéu to 16 doc

fZE"
rb

e S0 sanh céc yéu to 16 ngang

2E,

ra

e Tuong t4c C4C yéu to

]/ A(b-1E +E,]
rb




- Do su xuat hién ciia E_ va E, trong cling
mot cong thirc tinh STD Err nén gia tri “t”
tra bang phai dugc hi€u chinh theo cong thirc
(b-1)E.. + E, 1,

(b—-1)E,.+ E,

"=

- Tinh LSD

LSD =t,*STD_Err
LSDg o5 = t’.05 * STD_Err
LSDg g, = t’00, * STD_Err



- Séip xép giam dan trung binh cac
nghiém thurc
- Tinh sy khac biét gitra 2 nghiém thirc
lien ke.
* Néu khac biét giira 2 nghiém thirc
> LSD => 2 nghiém thirc cO khac biét
* Néu khac biét giira 2 nghiém thirc
<LSD =>2 nghiém thirc khong khac biét



