Phan tich Line x Tester va GGebiplot
(Line tester analysis and ggebiplot)
Nguyén Pinh Hién
B6 mon Cong nghé phdan mém
A- Phan tich Line x Tester
Lai dinh toan phan la phuong phap lai thir chui yéu dé€ xac dinh kha nang két
hop chung (GCA) do Devis dé xuat nam 1927, Jenkins va Bruce phat trién nam
1932.

Cac dong hoic giong, can xac dinh kha nang két hop, duoc lai véi mot sé cay
tht  ( Tester). Phuong phap nay rat cé y nghia 6 giai doan dau ctia qua trinh
chon loc, khi s6 luong dong con qua lén. Yéu to thanh cong cua lai dinh la chon
ding cay thu.

Chon xong dong va cay thi, cac cap lai duoc so sanh bang phuong phap bo tri
thi nghiém kiéu khéi ngau nhién day du (Randomized Block Design).

Néu chi tap trung vao cay lai thi c6 phan tich Topcross, néu so sanh thém két
qua cua bé me (cac dong va cay thir ) thi cé phan tich Line x Tester. Tuy chuong
trinh phan tich LineTester phiic tap hon Topcross nhung c6 thé viét chung vao mot
chuong trinh, nguoi stt dung tuy tinh hinh ma lua chon.

Cac budc phan tich gom:

1/ Phadn tich phuong sai
Viéc phan tich phuong sai chia bao gom cac phan sau:
1- Phan tich phuong sai 1
Phan nay nham tach bién dong chung ra thanh 3 nguon:
- Bién dong do khoi (Replication).
- Bién dong do cong thirc ( Treatement).
- Bién dong do sai so ngau nhién (Error).

Phan phan tich nay cé thé lam riéng, nho chuong trinh phan tich phuong sai
mot nhan to, bé tri kiéu khoi ngau nhién.( Dung chuong trinh viét riéng cho bé tri
thi nghiém, hoac cac bo chuong trinh thong ké nhu Irristat, Statgraf,Mstatc . . .).

2- Phdn tich phuong sai 2

Phan nay dung khi phan tich Line*Tester, nham tach bién dong do cong thic
thanh cac nguon bién dong sau:

- Bién dong do b6 me (Parents).

- Bién dong do cac cap lai (Crosses).
- Bién dong con lai ( B6 me doi lai cap lai - Parents vs Crosses)
Néu chi phan tich Topcross thi khong can phan phan tich phuong sai nay.
3- Phdan tich phuong sai 3

Dung phuong phap phan tich phuong sai 2 nhan t6 ( Coi dong la nhan to A, cay
thir 1a nhan té B), c6 tuong tac, dé phan tich cac gia tri trung binh cua cac cap lai
qua cac khéi, co thé tach bién dong chung thanh 3 nguon :

- Bién dong cua dong (Lines).

- Bién dong cua cay thir ( Testers).

- Tuong tac ( Lines * Testers).

Sai so dung ¢ day la sai s6 thu duoc 6 phan phan tich phuong sai 1



11/ Udc khd nang két hop chung va khd ndng két hop riéng
Phan nay str dung cac két qua ctia phuong phap phan tich thi nghiém 2 nhan to:
- Kha nang két hop chung cua dong i la hiéu qua ctia miic i cia nhan to A.
- Kha nang két hop chung cua cay thi j 1a hiéu qua cua mirc j cia nhan té B.
- Kha nang két hop riéng giira dong i va cay thu j 1a anh huong cua tuong tac
AB;
Phan cudi cung la tim cac thanh phan phuong sai di truyén, dua trén cac cong
thirc vé cac thanh phan di truyén trong cac gia dinh Half-sib (HS) va Full-sib(FS).

11/ Thi du cu thé (tai lieu (4))

C6 D = 5 dong ( goi la 1,2...5) va C = 3 cay thit (goi 12 6..8).

Cac cap lai (goi la 1 x6, 2 x6, . . ., 5x8).

TatcacoM=D xC+D+C=5 x3+5+3=23 cong thiic.

Thi nghiém lap lai K = 4 1an (R1,R2,R3,R4)

S6 liéu cua cac cap lai va cia bo ( Dong - Lines ), me ( Cay thir - Tester) duoc
ghi lai trong bang

Cong thiic R1 R2 R3 R4 Téng X ;.
1x6 74.40 70.86 60.94 68.00 274.20
1x7 91.82 99.18 118.88 120.68 430.56
1x8 48.08 62.10 58.54 41.84 210.56
2x6 59.06 65.62 81.62 86.76 293.06
2x7 84.16 109.74 102.14 94.52 390.56
2x8 96.92 91.44 79.86 74.38 342.60
3x6 109.86 98.16 93.26 102.26 403.54
3x7 117.20 100.28 116.16 112.52 446.16
3x8 109.68 116.48 123.92 120.86 470.94
4x6 103.14 109.66 90.98 119.40 423.18
4 x7 53.40 60.86 74.46 69.08 257.80
4x8 53.86 48.30 40.64 44.62 187.42
5x6 98.46 73.10 89.18 75.86 336.60
5x7 81.36 72.82 89.82 83.74 327.74
5x8 86.62 94.18 90.32 108.16 379.28

1 104.86 84.32 76.92 76.48 342.58
2 88.02 106.54 89.82 108.68 393.04
3 77.91 71.34 77.52 69.48 296.28
4 80.82 106.52 83.28 95.92 366.56
5 59.96 52.48 52.98 50.98 216.40
6 96.44 98.82 99.14 107.16 401.56
7 91.44 99.66 83.28 89.46 363.84
8 91.78 84.82 69.92 81.48 328.00
Phdn tich phuong sai 1
Nguoén bién dong Btd Tong BP | Trung binh F

Khoi( Replication) 3 83.000 27.667 0.304




Ik SSk Smk Smk/Sme
Cong thirc 22 32552.940 1479.679 16.249
( Treatements) Im SSm Smm Smm/Sme
Sai so 66 6010.295 91.065
(Error) Ie SSe Sme
Toan bo 91 38646.235
(Total) Itb
Phdn tich phuong sai 2
Nguon bién dong Btd Téng BP Trung binh F
Cong thirc 22 32552.940
(Treatements) Im Ssm
Bo6 me 7 6299.620 899.946 9.882
( Parents) Ibm SSbm Smbm Smbm/Sme
Cap lai 14 26199.654 1871.404 20.500
(Crosses) Icl SScl Smcl Smcl/Sme
B0 me vs cap lai 1 53.666 53.666 0.589
(Parents vs Crosses ) Ir SSr Smr Smr/Sme
Sai s0 66 6010.295 91.065
( Error) Ie Sse Sme
Phdn tich phuong sai 3
Nguon bién dong Btd Téng BP Trung binh F
Dong 4 10018.361 2579.590 1.457
(Lines) Id SSd Smd Smd/Smdc
Cay thi 2 1718.925 859.493 0.485
(TesterS) Ic SSc Smc Smc/Smdc
Dongx Cay thu 8 14162.368 1770.296 19.440
(Lines xTesters) Idc SSdc Smdc Smdc/Sme
Sai so 66 6010.295 91.065
(Error) Ie SSe Sme
Badng cdc gid tri trung binh
Cayl Cay2 Cay 3
Dong 1 68.550 107.640 52.640
Dong 2 73.265 97.640 85.650
Dong 3 100.885 111.540 117.735
Dong 4 105.795 64.450 46.855
Dong 5 84.150 81.935 94.820

4 - Udc luong khd nang két hop

Khd ndng két hop chung
Goi Yi; 1a sé liéu trong bang 2 ( Téng cac X« trén tat ca cac khoi k)
Téng theo dong Y., tong theo cay Y ; , Tong toan b Y.,
Ta c6 uéc luong kha niang két hop chung (KNKHC) cua dong
GD; =Y/ (CxK) - Y./ (D xC xK)




GD; = 91532/ (3x4) - 5174.20/ (5x3x4) = - 9.960

GD; = 1026.22/(3 x4) - 5174.20/ (5x3x4) = - 0.718

GD; = 1320.64/ (3 x4) - 5174.20/ (5x3x4) = 23.817
GDs = 868.40/ (3x4) - 5174.20/ (5x3x4) = - 13.870
GDs = 1043.62/(3 x4) - 5174.20/ (5x3x4) = 0.732

Co thé kiém tradé thay > GD;=0 (i=1,..,5)
Doi voi cay thi
GC; =Y ,;/(DxK)-Y./(DxC xK)

GCs =1730.58/ (5 x4) - 5174.20/ (5x3x4) = 0.292
GC; = 1852.82/ (5 x4) - 5174.20/ (5x3x4) = 6.404
GCs = 1590.80/ (5 x4) - 5174.20/ (5x3x4) = - 6.697

C6 thé kiém tra dé thdy Y GC; =0 (j =6,...,8)

Khd ndng két hop riéng
Kha nang két hop riéng (KNKHR) caa dong i véi cay j S; tinh theo cong thiic:
Si; =Y /K -Yi/(CxK)- Y, / (D xK) +Y./ (D xC xK)
Thi du S16=274.20/4 - 915.32/ (3x4) - 1730.58/(5x4) + 5174.20/(5x3x4)
=-8.019
Twong tu ¢6 cac kha nang két hop riéng khac : Si7, Sis, ... , Sss

Bdng cdc khd ndang két hop riéng

Cay 1 Cay 2 Cay3 Bien dong
dong 1 -8.019 24.959 -16.940 475.730
dong 2 -12.546 5.717 6.828 106.974
dong 3 -9.461 -4.918 14.378 148.832
dong 4 33.136 -14.321 -18.815 817.165
dong 5 -3.111 -11.438 14.548 164.695

Sai s cua cdc wdc luong
Do léch chuin cia cac uée luong cia kha nang két hop chung, kha nang két
hop riéng, cua hiéu so cac uéc luong duogc cho béi cac cong thirc sau:
SE(Gi cua dong) = (Sme/(CxK))"? = (91.065/12)"2 = 2.755
SE(G; ciia cay) = (Sme/(DxK))" = (91.065/20)"> = 2.134
SE(Si; cua dongxcay) = (Sme/K)"? = (91.065/4)"> = 4.771
SE(G; - Gj ciia dong) = (2 xSme/(CxK))"? = (2x91.065/12)"* = 3.896
SE(Gi - Gj cua cay) = (2 xSme/(DxK))"* = (2x91.065/20)"* = 3.018
SE(Si;- Sk cua dongxcay) = (2x Sme/K)"? = (2 x91.065/4)" = 6.748

5 - Tinh cdc thanh phan phuong sai di truyén
Phan dong gop cua dong, cay thir, dong x cay thi
SSd x 100 10018.361 x 100
Phandodong : ——— = = 39.384
SScl 26199.54
SSc x 100 1718.925 x 100




Phando caythd : ——— = 6.561
SScl 26199.54

SSdc x 100 14162.368 x 100
Phan do dongxcay : ————— = = 54.056
SSecl 26199.54
Smd - Smdec  2579.590 - 1770.296
Cov(HS - dong) = = = 67.441
CxK 3x4
Smc - Smde  859.463 - 1770.296
Cov(HS - cay) = = = -45.542
DxK 5x4
Cov(HS - trung binh) ma chiing ta ky hiéu la Cov(HS)
1 (D-1)xSmd+(C-1)xSmc
Cov(HS) = X - Smdc
Kx(2xDxC - D -C) (D+C-2)
1 4 x2579.590 + 2 x859.463
= X - 1770.296
4x(30-5-3) 5+3-2

= 2.681

(Smd - Sme)+(Smc - Sme)+(Smdc - Sme) + Cov(HS) xKx(6 - D - C)
Cov(FS) =

IxK

2579.590 + 859.463+1770.296 -3x91.065 + 2.681x4x(6 - 5 - 3)

3x4
= 409.559

Phuong sai ciia t6 hop chung c’gea = Cov(HS) = (1 + F)/ 4 x 6%, =2.681

Véi F=0 ¢6 o%=10.724

Véi F=1 c6 o% =5.362
Phuong sai cia t6 hop riéng c%ca = (Smdc - Sme)/ K = (1770.296 - 91.065)/ 4
=419.808 = (1 + F)/ 2)* x o™
Véi F=0c¢6 o’ =1679.232
Véi F=1c¢6 o’ =419.808

6- Chuong trinh may tinh Linetest
Pé phan tich lai dinh chiing téi viét chuong trinh Linetest bang ngon ngix
Turbo Pascal, chuong trinh chay nhanh va don gian cho nguoi sir dung.
S6 liéu chay dé trong mét tép va gom:
- 3 dong dau viét tieu dé ( Noi dung chinh cua dé tai, dia diém, thoi gian thi
nghiém, nguoi chu tri, nguoi thuc hién ...)
- Dong thit tu ghi cac tham s6 : S6 dong (D), so cay thi (C), s6 khoi(K)



- Tu dong thi nam tré di la so liéu:

MOoi dong la cac so liéu (Chi tiéu theo doi) trong cac khoi ciia mét cong thiic

Cac cong thirc la :

D x C t6 hop lai cia Dong va Cay thir, bat dau 1a Dong 1 x Cayl, sau dé la

Dong 1 x Cay 2, ..., Dong 1 x cay C. Tiép theo la Dong 2 x Cayl, ...

Sau cac t6 hop lai 1a D dong (Bo)

Cuoi cung la C cay thu (Me)

Néu chi nghién ciu cay lai thi khong c6 cac phan dong va cay thit. Trong qua

trinh
chay may sé hoi va nguoi dung sé tra 1oi bang cach géo mot chir trong sé cac chir may
dé san, thi du " In ra man hinh hay may in (A /I1/T) ", néu muén cho két qua ra
man hinh thi go A, néu muén in ra may in thi go I, muén ghi vao tép thi go T.

B- Ggebiplot va Line x Tester

Chiing toi da giéi thiéu chuong trinh Ggebiplot cia Weikai Yan va iing dung
dé tinh do on dinh cua cac giong qua cac moi truong (Gene x Environment).

Hién nay chiing toi chua cé cac tai liéu néi vé tng dung cua Ggebiplot vao bai
toan Line tester nhung so sanh lap luan dung trong bai toan 6n dinh thay cé thé
hinh dung tester nhu méi truong, do dé c6 thé ding mo hinh Dong x Tester thay cho
Gene x Environment.

Lay bang cac két qua trung binh cua cac cap lai Dong x Tester thi du trén
l1am bang s6 liéu dé phan tich.

Co6 rat nhiéu két qua do Ggebiplot dua ra va tat ca chi mang tinh gan ding vi
chi diung dén 2 thanh phan chinh, nhu trong thi du nay cac két qua chi gan ding 6
miic do 90%. Két qua trén hinh vé nén dé nhin thay va mang tinh goi y dé xem k§y
hon cac bang két qua ma chuong trinh Linetest cung cap.

Poi v6i thi du trén chiing téi dua ra 2 hinh vé: hinh vé dau cho ta hinh chiéu
dong thoi ca Dong va Tester 1én mot mat phang chung. Can cit vao hinh chiéu trén
truc thit nhat c6 thé thay cac kha nang két hop chung ciia cac dong. Dong Ds ¢6
KNKHC cao nhat, D; va D, ¢c6 KNKHC thap nhat, diéu nay hoan toan phit hop vaéi
bang cac kha nang két hop chung.

Cac Dong c6 khoang cach theo huéng truc thit hai cach xa truc thit nhat cé
bién dong l6n (cac so liéu c6 phuong sai 16n) thi du Dong D1 va D4 c¢6 bién dong 16n,
diéu nay phu hop véi bang cac gia tri trung binh Dong x Cay thi ¢ trén.
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The Average Tester Coordination view

Hinh vé thit hai cho thay moi quan hé giita Dong va Tester.

Xét cac dinh cua da giac bao trium cac dong (tam giac Dy, D3, D;) sau dé6 vé 3
duong truc giao v6i 3 canh, 3 duong dé chia toan b mat phang thanh 3 khu vuc
(sector). Khu vuc c¢6 dinh la dong D; chita cay thit T; nhu vay dong D; va cay thu
T; ¢6 kha nang két hop riéng cao, khu vuc ¢6 dinh 1a dong D4c6 cay thir T, nhu vay
dong D, va cay thi T; ¢c6 KNKHR cao, khu vire ¢6 dinh 1a dong D, tuy khong c6 cay
thir nao nhung c6 cay thir T, 6 sat ngay danh gi6i nhu vay dong D, va cay tha T ¢6
KNKHR cao. Cac két luan nay phu hop véi cac gia tri trong bang cac kha nang két
hop riéng 6 trén.



PC1 = 85 A%, PC2 =27 8%, Sum = 93.4%,
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Which wins where or which is best for what

Trén day 1a mot s6 nhan xét so bo vé kha nang dung Ggebiplot trong phan
tich Line x Tester. Khi nao cé tai liéu méi hoac c6 nhirng itng dung méi chiing toi
xin ti€p tuc giGi thiéu véi cac ban doc.
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