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TOM TAT

Lai dinh la phwong phap lai rat phd bién trong chon giéng. Bon gidn nhat 14 lai dinh toan phan, it dung hon Ia
lai dinh khong toan phan. Lai dinh toan phan dwoc thiét ké va phan tich dwa vao thiét ké thi nghiém kiéu khéi ngau
nhién dd (RCBD) con lai dinh khéng toan phan dwa vao thiét ké& thi nghiém khéi ngau nhién khong da can dbi (BIBD)

va can d6i mot phan (PBIBD).

Thiét k& RCBD da qua quen thudc nén ching t6i chi gi¢i thiéu so qua khi trinh bay chwong trinh may tinh
Linetest (1). & day chiing tai trinh bay BIBD gbm thiét k&, cach phan tich, cac doan chwong trinh trong R, SAS va

chuwong trinh may tinh Topbibd (2).

Tir khoa: Cay thir, dong, khdi, thiét ké ngau nhién da, lai dinh, thiét k& ngdu nhién khong da can déi.

Complete and Incomplete Block Design and Topcross

ABSTRACT

Randomized complete block design (RCBD) is used to analyse Topcross. Balanced incomplete block design
(BIBD) and the partially balanced incomplete block design (PBIBD) are used to analyse partial Topcross.

Keywords: Topcross, variety, Randomized complete design, tester, block, completely randomized design,

balanced incomplete block design.

1. KHOI NGAU NHIEN DAY PU VA LAI
DINH TOAN PHAN

DPé so sanh v dong, mdi dong lai véi r cay
thti ching ta dung thiét k& khoi ngau nhién du.
Pem mdi dong lai véi r cay thi, méi cay thi lai
v6i v dong. Coi r cdy thi nhu r khéi va st dung
cac chuong trinh may tinh nhu Excel, MiniTab,

SPSS dé phan tich kiéu thiét k& khéi ngiu
nhién da (RCBD) ¢6 thé phan tich phuong sai va
so sanh cac trung binh cta ciac dong. Muén
phan tich kha ning két hop chung va kha ning
két hop riéng thi phai ty tinh ho#c st dung
chuong trinh Linetest (1). Thi du 5 dong lai v6i
3 cay thi, lap lai 3 1an. S6'liéu nhu sau:

Codng thtre R1 R2 R3 R4 Teeng X,
D1 x C6 74.40 70.86 60.94 68.00 274.20
D1xC7 91.82 99.18 118.88 120.68 430.56
D1xC8 48.08 62.10 58.54 41.84 210.56
D2 xC6 59.06 65.62 81.62 86.76 293.06
D2xC7 84.16 109.74 102.14 94.52 390.56
D2xC8 96.92 91.44 79.86 74.38 342.60
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D3 x C6 109.86 98.16 93.26 102.26 403.54
D3 xC7 117.20 100.28 116.16 112.52 446.16
D3 xC8 109.68 116.48 123.92 120.86 470.94
D4 x C6 103.14 109.66 90.98 119.40 423.18
D4 xC7 53.40 60.86 74.46 69.08 257.80
D4 xC8 53.86 48.30 40.64 44.62 187.42
D5 x C6 98.46 73.10 89.18 75.86 336.60
D5xC7 81.36 72.82 89.82 83.74 327.74
D5 xC8 86.62 94.18 90.32 108.16 379.28
D1 104.86 84.32 76.92 76.48 342.58
D2 88.02 106.54 89.82 108.68 393.04
D3 77.91 71.34 77.52 69.48 296.28
D4 80.82 106.52 83.28 95.92 366.56
D5 59.96 52.48 52.98 50.98 216.40
CT6 96.44 98.82 99.14 107.16 401.56
CT7 91.44 99.66 83.28 89.46 363.84
CT8 91.78 84.82 69.92 81.48 328.00
Tong 1959.28 1977.28 1943.58 2002.32 X. 7882.46
Diing chuong trinh (1) dugc két qua
Bang phén tich phuong sai 1
Nguén bién déng Btd Téng BP Trung binh F
Khéi(Replication) 3 83.000 27.667 0.304
Ik SSk Smk Smk/Sme
Céng thirc 22 32552.940 1479.679 16.249
(Treatments) Im SSm Smm Smm/Sme
Sai sb 66 6010.295 91.065
(Error) le SSe Sme
Toan bd 91
(Total) Itb 38646.235
Bang phén tich phuong sai 2
Ngudn bién déng Btd Téng BP Trung binh F
Céng thirc 22 32552.940
(Treatements) Im Ssm
Bé me 7 6299.620 899.946 9.882
(Parents) Ibm SSbm Smbm Smbm/Sme
Cép lai 14 26199.654 1871.404 20.500
(Crosses) Icl SScl Smcl Smcl/Sme
Bb me vs c&p lai 1 53.666 53.666 0.589
(Parents vs Crosses) Ir SSr Smr Smr/Sme
Sai sb 66 6010.295 91.065
(Error) le Sse Sme
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Bang phén tich phuong sai 3

Ngudn bién déng Btd Téng BP Trung binh F
Dong 4 10018.361 2579.590 1.457
(Lines) Id SSd Smd Smd/Smdc
Cay tht 2 1718.925 859.493 0.485
(TesterS) Ic SSc Smc Smc/Smdc
Dong x cay thir 8 14162.368 1770.296 19.440
(Lines xTesters) Idc SSdc Smdc Smdc/Sme
Sai s6 66 6010.295 91.065
(Error) le SSe Sme

Uéc Iuong kha niang két hop:
a. Kha nang két hop chung cia dong
G.,=Y,/(CxK) - Y /(D xC xK)
G, =915.32/ (3 x 4) - 5174.20/ (5x3x4) = -9.960
G, = 1026.22/(3 x 4) - 5174.20/ (5x3x4) = - 0.718
G5 =1320.64/ (3 x 4) - 5174.20/ (5x3x4) = 23.817
G, =868.40/ (3 x 4) - 5174.20/ (5x3x4) = - 13.870
G5 = 1043.62/(3 x 4) - 5174.20/ (5x3x4) = 0.732
C6 thé kiém tra dé thady ¥ G,=0 (i=1,...,5)
b. Kha ndng két hop chung cia ciy thi
G=Y,/ D xK) - Y. / (D xC xK)
G =1730.58/ (5 x4) - 5174.20/ (5x3x4) = 0.292
G; = 1852.82/ (5 x4) - 5174.20/ (5x3x4) = 6.404
Gg=1590.80/ (5 x4) - 5174.20/ (5x3x4) = - 6.697
C6 thé kiém tra dé thay ¥ G;=0 (j = 6,...,8)
c. Kha néng két hgp riéng
Kha ning két hgp riéng ctua dong i véi cay
thit j S;tinh theo cong thic:

S;i=Y;/K-Y,;/(CxK)-Y;/(DxK)+Y /(D
xC xK)

Thi du S, =274.20/4 - 915.32/ (3x4) -
1730.58/(5x4) + 5174.20/(5x3x4) = -8.019

Tuong tu c6 cac kha nang két hgp riéng: S,,,
Sig. s Ssg
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Cac kha ning két hop chung va kha ning
két hop riéng déu duge tinh kém theo sai s6

SE(G; cta dong) = (Sme/(CxK)¥* =
(91.065/12)2 = 2.755

SE(G; cia c y) = (Sme/(DxK))¥?* =
(91.065/20)"* = 2.134

SE(S; ; cha dongxc y) = (Sme/K)"” =

(91.065/4)"* = 4.771

Cudi cung 1a tinh cac thanh phin phuong
sai di truyén

9. KHOI NGAU NHIEN KHONG DU CAN
DPOI (BIBD) VA LAI DINH KHONG TOAN
PHAN

Trong thi nghiém mét nhan t6, bé tri khoi
ngau nhién, néu mdi khéi khong c6 da s6 6 cho
cac muc ctia nhan t6 thi ching ta c¢6 thi nghiém
khéi ngiu nhién khéng du (IBD).

Trong truong hgp tong quat thiét k& nay
gap kho khan trong viée bd tri cu thé cac mic
trong cac khoi, khé khian trong phéan tich
phuong sai va kho khan nhat 14 hiéu chinh céac
trung binh dé c6 két luan ddng khi cin so sanh
cac trung binh ctia cdc miic (vi cac miic khong
ndm trong cing mot s6 khéi).

Chinh vi vay, cac nha théng ké tap trung
vao loai thiét k& khéi ngdu nhién khong du can
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Bang 1. M6i cip miic cia nhan t6 cing c6 mit trong A = 2 khéi (4)

. Nhan té
Khéi
A B o} D
1 2 20
2 32 14 3
3 4 13 31
4 0 23 11

Bang 2. M6i cip miic cia nhan t6 cung c6 mit trong ) = 3 khéi

Khéi T T2 T3 T4 T5
B1 X X X
B2 X X X
B3 X X X
B4 X X X
B5 X X X
B6 X X X
B7 X X X
B8 X X X
B9 X X X
B10 X X X

doi (BIBD). Trong thiét k& BIBD nhén t6 c6
v mtic, b8 tri trong b khoi, méi miic lip lai r 14n,
mdi khéi ¢6 k 0, hai mtic bat ky ctia nhan té
cung c6 mit trong A khoi.

Bb 4 s6 (v, b, r, k) cia thiét k& BIBD phai
théa man 3 diéu kién sau:

1/vxr=bxk

2/ =1 x (k- 1)/ (v—- 1) 1A mdt s6 nguyén

3/b>r

Thidul:v=4,b=4,r=3,k=3,A=3x2/
3 =2 (Bang 1)

Thidu2:v=5,b=10,r=6, k=3, A=6x 2/
4 =3 (Bang 2)

Ba diéu kién trén khong phai la diéu kién
dti dé tim dude mét thi€t k& BIBD. Thi du nhu
khong tim duge thit k& BIBD tng véi bo (v =15,
b=21,r=7,k=5A=7x4/14=2)

M6 rong thiét k& BIBD ching ta c6 thiét ké
khoi khong @t can d6i mot phan (PBIBD). Nhan
t6 ¢6 v miic, bd tri b khoi, méi miic l4p lai r 14n,

mdi khéi c¢6 k 6. Thiét ké PBIBD c¢6 m lién két
Vi cc tham s6 A, h,e ., Ay, k§ hiéu 1a PBIBD(K,
Ay Aosees Ay V). MB1 miic ciia nhan t6 (dé cu thé
goi 14 miic A) c6 m nhém lién két (associates),
nhém 1 c¢6 n, mtc, miic A néi trén ctia nhan t6
va mot mtc bat ky trong nhém 1 cing c¢6 mat
trong A, khéi. Nhém 2 c6 n, miic, mtic A va mot
mtc bat ky trong nhém 2 cung c¢6 mit trong A,
khéi. . .
bat ky trong nhém m cting ¢6 mét trong A,, khéi.

Nhém m c6 n,, mtc, mic A va mot mic

Cac tham s§ trén théa méan nhiéu diéu kién
nhu: bk = vr; Z”i:"_l; Zni/li:r(k_l); o
i=1 i=1

Do6i v6i T1 nhém lién két 1 1a T3 véi tham
s6 A,= 3, nhém 2 14 T2 va T4 véi A,=0

D61 v6i T2 nhém lién két 1 1a T4 véi tham
s6 A,= 3, nhém 2 14 T1 va T3 véi A,=0

D61 v6i T3 nhoém lién két 1 1a T1 véi tham
s6 M= 3, nhém 2 14 T2 va T4 véi A,=0

D61 v6i T4 nhém lién két 1 1a T2 véi tham
s6 A,= 3, nhém 2 14 T1 va T3 véi A,=0
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Thiét k& PBIBD trén c6 2 nhém mtc tach
biét (T1, T3) va (T2, T4). Hai miic bat ky cua
nhém lcung c¢6 méat trong 3 khéi, hai mic bat ky
cia nhém 2 cing c¢6 mit trong 3 khoi.Hai miic
thudc hai nhém khong cung c6 mét trong khoi
nao. Thiét k& PBIBD trén thudc 16p PBIBD c6 m
nhém tach biét véi cac tham s A;, As.. ..A,. Hai
mtc bat ky ctia nhém i cung c6 mit trong A
khéi. Hai mtc bat ky thudce hai nhém khac nhau
khéng cung c6 mit trong khoi nao.

Thiét k&€ PBIBD lién quan chit ché véi cac
nghién cttu vé 1y thuyét td hgp, 1y thuyét nhém,
1y thuyét ma héa nén duge nhiéu nha khoa hoc
trén thé giéi chd ¥, cac nha khoa hoc An D¢ da
cong bo nhiéu céng trinh rat co ban vé PBIBD.
Trong nghién cttu vé lai dinh thiét k& PBIBD
linh hoat hon BIBD nhung khé st dung va céc
trung binh khong duge uée lugng v6i cung mic
d6 chinh x4c, do d6 chi méi duge cac nha chon
giéng chi ¥ ap dung trong mét sé nam gin day.

Bang 3. PBIBD(2,3,0,4) v6i 2 lién két ctia thi nghiém v = 4 miic, b = 6 khéi,
méi mic lap r = 3 1an, m6i khéi cé k = 2 6, 2 lién két véi tham s6 4,=3, %, =0, n, = 1, n, = 2

Nhan t6
Khéi T T2 T3 T4
1 X X
2 X X
3 X X
4 X X
5 X X
6 X X

Bang 4. PBIBD(3,2,2,1,6) vdi 3 lién két 6 miic ctia nhan t6 bo tri trong 8 khéi, méi mic lap
lai415n,m6’ikh6’ic()36(V=6,b=8,I'=4,k=3,7\,1=2,7\2=2,7\3=1,n1=2,n2=1,n3=2)

Lien két
LK1 LK2 LK3

T1 2,3 4 56 T1g8p T2, T3 214n, gép T4 2 1an, gép T5, T6 1 Ian
T2 1,3 5 4,6 T1g8p T2, T3 214n, gép T4 2 1an, gép T5, T6 1 I1an
T3 1,2 6 4,5 T3 gap T1, T2 2 14n, g&p T6 2 1an, gap T4, T5 1 I1an
T4 56 1 2,3 T4 gap T5, T6 2 14n, g&p T1 2 1an, gép T2, T3 1 1an
T5 4,6 2 1,3 T5 gap T4, T6 2 14n, gép T2 2 1an, gép T1, T3 1 1an
6 4,5 3 1,2 T6 gap T4, T5214n, gap T3 2 1an, gap T1, T2 1 Ian
Khéi T1 T2 T4 T5 T6

B1 X X X

B2 X X

B3 X X X

B4 X X

B5 X X

B6 X

B7 X X X

B8 X X X
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3. TIM THIET KE BIBD VA CACH PHAN
TiCH DU LIEU

C6 thé tim cac thiét k& BIBD trong cac
sach chuyén vé cac thiét k& thi nghiém, nhung
¢6 thé dung ngén ngii R dé tim.

3.1. Tim thiét k&

Gia st chiing ta c6 thi nghiém 1 nhén t& véi
v miic, b khoi, méi miic lip lai r 14n, mbi khéi cé
k 6 thi nghiém. T tim xem c6 thiét k& BIBD nao
théa mén bo 4 s6 (v, b, r, k) hay khong.

Thi du
Bang1l.v=4,b=4r=3k=3,1=3x2/3=2
> library(crossdes)

> mydesign <-find.BIB(4, 3,100 #
find.BIB(r, b, k,iter) hodc find.BIB(r,b,k)

> mydesign

Nguyé&n Dinh Hién

> 1sGYD(mydesign) # Kiém
tra c6 phai BIBD khong?

[1] The design is a balanced incomplete
block design w.r.t. rows. # Dung 1a BIBD

Bang 2. v=5,b=10,r=6,k=3,AL=6x 2/
4=3

> mydesign <- find.BIB(5, 10, 3)

> mydesign

> 1sGYD(mydesign) [1]. The design is a
balanced incomplete block design w.r.t. rows.

Truong hgp (v=15,b=21,r=7,k=5AL =
7x4/14 =2)

> mydesign <- find.BIB(15, 21, 5,100)

> isGYD(mydesign) # Kiém tra c6 phai
BIBD khong?

[1] The design is neither balanced w.r.t.
rows nor w.r.t. columns. # Khong phai BIBD

Gibng véi bang 1 (chi khac vi tri cac khoi)

Két qua
L1621 3] Khéi A B c S
(11134 1 X N <
[2]234 2 x N <
31124 3 X x <
41123 4 x »
Két qua Gibng véi bang 2 (chi khac vi tri cac khéi)
L1112 [3] Khéi T1 T2 T3 T2 -
11134 B1 X < "
21235 B2 x ” "
(31123 B3 X X ”
41124 B4 X N <
51345 B5 » ” -
61245 B6 X < "
71125 B7 X X ”
81145 B8 x " .
91234 B9 X ” <
[10]135 B10 X N "
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3.2. Phan tich di liéu

a. Ding MiniTab S6 liéu ting vé6i thiét ké& trong bang 1

Tép sb liéu Két qua
khoi nhanto nsuat General Linear Model: nsuat versus khoi, nhanto
1 A 2 Factor Type Levels Values
1 Cc 20 khoi fixed 4 1, 2, 3, 4
1 D 7 nhanto fixed4 A, B, C, D
2 B 32 Analysis of Variance for nsuat, using Adjusted SS for Tests
2 c 14 Source DF Seq SS Adj SS Adj MS F P
2 D 3 khoi 3 100.67 6.17 2.06 0.03 0.993
3 g 143 nhanto 3 880.83 880.83 293.61 4.04 0.083
3 c 31 Error 5 363.17 363.17 72.63
4 A 0 Total 11 1344.67
4 B 23 Grouping Information Using Tukey Method and 95.0%
4 D 1 Confidence
nhanto N Mean Grouping
Least Squares Means for nsuat B322458 a
nhanto Mean SE Mean C321.958a
A 1.708 5.146 D37.208a
B 22.458 5.146 A31.708a
C 21.958 5.146
D 7.208 5.146
b. Dung ngén ngit R

> library(agricolae)

> nt<- gl(4,3)

> block<- ¢(1,3,4,2,3,4,1,2,3,1,2,4)

> nsuat<- ¢(2,20,7,32,14,3,4,13,31,0,23,11)

> out<- BIB.test(nt,block,nsuat,"tukey",group=TRUE)
> print(out)

Két qua

nsuat mean.adj SE r std.err Min. Max.

1 2.00000 1.708333 5.14596 3 1.154701 0 4

2 22.66667 22.458333 5.14596 3 5.487359 13 32
3 21.66667 21.958333 5.14596 3 4.977728 14 31
4 7.00000 7.208333 5.14596 3 2.309401 3 11

$groups

trt mean.adj M trt mean.adj M
1222.458333 a 34 7.208333 a
2 321.958333 a4 11.708333 a

c. Dung MiniTab S6 liéu ting vé6i thiét ké trong bang 3
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Bang 3
V1 V2 V3 V4 V5 V6
B1 X X X
B2 X X
B3 X X X
B4 X X X
B5 X X X
B6 X X X
B7 X X
B8 X X X
B9 X X X
B10 X X X
khoi giong nsuat khoi giong nsuat gg%zi'goég?énmczdon Using Tukey Method and
1 V1 69 6 V2 65 giong N Mean Grouping
1 V2 54 6 V3 68 x; g gg:gg b
1 v3 50 6 V6 67 V255872ab
2 V1 77 7 V2 57 xi 2 gi:g? s b
2 V2 65 7 V4 60 V6 5 54.38 b
2 V4 38 7 V5 62 kggi (ls\lgl\;gaAn Grouping
3 V1 72 8 V2 59 :
3 V3 45 8 V5 65 2 § Zij;‘;‘ ﬁ
3 V5 54 8 V6 63 7362.06 A
4 V1 63 9 V3 75 1;) ; gg_ﬂo /f
4 V4 60 9 V4 62 235736 A
4 V6 39 9 V5 61 1353.83A
5 V1 70 10 V3 59 ;‘, § 253; ﬁ
5 V5 65 10 V4 55
5 V6 54 10 V6 56

Analysis of Variance for nsuat, using Adjusted SS for Tests
Source DF Seq SSAdj SSAdjMSFP

khoi 9 466.97 881.11 97.90 1.70 0.174

giong 5 1156.44 1156.44 231.29 4.02 0.016

Error 15 862.89 862.89 57.53

Total 29 2486.30

S = 17.58458 R-Sq = 65.29% R-Sq(adj) = 32.90%

d. Diing ngén ngit R S6 liéu ting véi thiét ké trong bang 3

> nt<-gl(10,3)

> block <-¢(1,2,3,1,2,4,1,3,5,1,4,6,1,5,6,2,3,6,2,4,5,2,5,6,3,4,5,3,4,6)
> nsuat <- ¢(69,54,50,77,65,38,72,45,54,63,60,39,70,65,54,65,68,67,57,60,62,59,65,63,
75,62,61,59,55,56)
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> out <- BIB.test(nt, block, nsuat, test="tukey", group=TRUE)

> print(out)}

Két qua

$means

Y mean.adj SE r std.err Min. Max.

170.2 75.13333 3.728552 5 2.267157 63 77
2 60.0 58.71667 3.728552 5 2.190890 54 65
3 59.4 58.55000 3.728552 5 5.537147 45 75
4 55.0 54.96667 3.728552 5 4.404543 38 62
561.4 60.05000 3.728552 5 2.014944 54 65
6 55.8 54.38333 3.728552 5 4.810405 39 67
$groups

trt mean.adj M

1175.13333 a

25 60.05000 ab

32 58.71667 ab

4 3 58.55000 ab

5 4 54.96667 b

66 54.38333 b

4. LAI DINH KHONG TOAN PHAN

Khi lai dinh coi dong nhu khéi, cy thi nhu
cac muc cua nhén t6. P& phan tich phuong sai
va uéc lugng gia tri trung binh ctia dong va cay
tht ¢6 thé dung MiniTab, SPSS, SAS General
linear model nhung khéng phai ldc nao ciing
dugdc két qua nhu mong muén. Viéc tinh kha
nang két hop chung, kha ning két hop riéng thi
phai tinh tay hay dung c4c chuong trinh chuyén
dung.
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