Kiéu lai thir North Carolina trong chon tao gidng ciy trong
Nguyén dinh Hién
Khoa cong nghé thong tin, Hoc vién Nong Nghiép Ha noi
Trong lai tao gidng cay trong c6 cac kiéu lai thir hay ding la luan giao

(Diallen) va lai dinh (TopCross). Hai kiéu nay cung v6i chuong trinh may tinh dé
phén tich da dugc chung t6i gidi thiéu trong [1] va [2].
Trong bai bdo nay chiing toi gidi thiéu 3 kiéu lai North Carolina trong lai thir dé tao
gidng gibéng cdy trong.
C6 2 dong thuan A va B. Lai 2 dong nay dé c6 cac ca thé thé hé F1 sau d6 lai tiép cac
c thé F1 véi nhau dé c6 céc c4 thé thé hé F2.
C6 ba so d6 lai North Carolina
North Carrolina 1: Lay s nhdm (Set, Environment), mdi Set c6 m Bé (Male), mbi bd
cho lai voi f Me (Female). Mdi cip vo chdong co p Con (Progeny, Plant), do mét chi
tiéu Y trén mdi con. Set, Male va Female déu chon ngau nhién trong thé hé F2.
North Carolina 2: LAy s Set, mdi Set co6 m B (Male), tat ca cac bd nay déu cho lai
voi f Me (Female) va chi do mét chi tiéu Y déi v6i mdi cap vo chéng. B6 va me déu
chon ngiu nhién trong thé hé F2.
North Carolina 3: Tuong tu North Carolina 2 nhung chi c6 2 me va chi do mot chi
tiéu Y d6i v6i mdi cap vo chéng. Bb léy ngﬁu nhién trong cac ca thé thé hé F2 con Me
1a 2 dong thuan A, B dung dé tao ra F2.
MG&i thi nghiém lip lai r 1an (r Repetiton)
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1.

North Carolina 1

a- SO liéu. S6 lidu dé phan tich bao gdm 6 cot: Lan ldp (Rep), Nhom (Set hay

Env), B6 (male), Me (Female), con (Crogeny), Bién theo dai (Y var).

Trong chuong trinh may tinh Ncarollm cac cot dé theo thir ty Rep Set Male
Female Progeny Yvar. S6 liéu trong 5 cot du 1a cac s6 nguyén : 1, . ., r ddi
v6iRep; 1, .., s dbi véi Set; 1, .., mddi véi Male; 1, . ., fd6i voi Female;
1,.., pddi véi Progeny con Yvar la bién dinh luong.

Pé thuan tién cho viéc phan tich mdi tép s6 lidu trong Ncarollm s¢€ gém 3
dong tiéu dé, dong thir tu 13 dong tham sb vé6i 5 tham sb: r sb 1an 1ap (Rep), s
(s6 Set), m s Male, p s6 Progeny. Tir dong 5 13 cac s6 liéu ctia 6 cot.

Tép s6 lidu sau lay tir [3]. Thi nghiém gom 2 set, 3 male, 2 female, 3 con
Tép Ncarol14.txt

NCD1 Sach ChaubDhary trang 215 2 5,3 M,2 F,3 P, 2 Rep

So lieu wvao day du gom 5 cot Rep,set,male, female, progeny,nsuat
So lieu van tat chi ghi cac hang la NS cua cac progeny
22323

1 |Rep Site MaleFemaleProgeny nsuat Rep Site Male FemaleProgeny nsuat
2 1 1 1 1 1 3.6 2 1 1 1 1 3.5
3 1 1 1 1 2 3.4 2 1 1 1 2 3.7
- 1 1 1 1 3 3.1 2 1 1 1 3 3.6
5 1 1 1 2 1 3.8 2 1 1 2 1 3.1
6 1 1 1 2 2 3.6 2 1 1 2 2 3.2
7 1 1 1 2 3 3.2 2 1 1 2 3 3
8 1 1 2 1 1 3.2 2 1 2 1 1 2.5
9 1 1 2 1 2 3.1 2 1 2 1 2 2.6
10 1 1 2 1 3 2.9 2 1 2 1 3 2.5
11 1 1 2 2 1 3 2 1 2 2 1 2.5
12 1 1 2 2 2 2.8 2 1 2 2 2 2.1
13 1 1 2 2 3 2.5 2 1 2 2 3 2.2
14 1 1 3 1 1 4.2 2 1 3 1 1 4.5
15 1 1 3 1 2 4 2 1 3 1 2 4.6
16 1 1 3 1 3 3.9 2 1 3 1 3 5.1
17 1 1 3 2 1 3.8 2 1 3 2 1 3.5
18| 1 1 3 2 2 4.2 2 1 3 2 2 3.4
19| 1 1 3 2 3 3.9 2 1 3 2 3 3.5
200 1 2 1 1 1 2.6 2 2 1 1 1 2.5
21 1 2 1 1 2 2.5 2 2 1 1 2 2.1
22| 1 2 1 1 3 2.3 2 2 1 1 3 2
23] 1 2 1 2 1 3.4 2 2 1 2 1 2.1
241 1 2 1 2 2 3.8 2 2 1 2 2 2.9
25| 1 2 1 2 3 4 2 2 1 2 3 3




26 1 2 2 1 1 2.7 2 2 2 1 1 2.5
27 1 2 2 1 2 3 2 2 2 1 2 2
28 1 2 2 1 3 3.4 2 2 2 1 3 2.4
29 1 2 2 2 1 3 2 2 2 2 1 2.5
30 1 2 2 2 2 3.5 2 2 2 2 2 2.9
31 1 2 2 2 3 3.7 2 2 2 2 3 3
32 1 2 3 1 1 3.5 2 2 3 1 1 3.5
33 1 2 3 1 2 3.7 2 2 3 1 2 3.7
34 1 2 3 1 3 4 2 2 3 1 3 4.1
35 1 2 3 2 1 4 2 2 3 2 1 3.4
36 1 2 3 2 2 4.6 2 2 3 2 2 4
37 1 2 3 2 3 4.8 2 2 3 2 3 4.2
b- Két qua
CHUONG TRINH PHAN TICH PHUONG SAI DS1 North Carolina
Ver 3.0 Nguyen Dinh Hien 1995-2016
NCD1 Sach ChauDhary trang 215 2 5,3 M,2 F,3 P, 2 Rep
So lieu vao day du gom 5 cot Rep,set,male, female, progeny,nsuat
S0 lieu van tat chi ghi cac hang la NS cua cac progeny
BANG PHAN TICH PHUCNG SAI
Nguon bien dong | Bac tu do Tong BP Trung binh FTN
Day (Set) 1 0.534 0.534
Lap trong day (R/3) 2 2.989 1.495
Bo trong day (M/S) 4 22.171 5.543 6.893 *
Me trong day (F/M/5) [ 4.825 0.804 2.507
Tuong tac Lap x Me 10 3.207 0.321 4,332 #x%
Sai so 48 3.553 0.074
Toan bo 71 37.280
Gia tri nho nhat 2.000
Gia tri lon nhat 5.100
Gia tri trung binh 2.283

Mot wai phuong sai trong thi nghiem
Some components of wariance in Experiment

Do sai so S2e:
Do me S2m:
Do bo S5Z2b:

0.074
0.081
0.385

Cac thanh phan cua phuong sai kieu Gen
Components of Genotypic Variance

Cong tinh ™ sS2n "™ :
Troi ™ S2D "

2- North Carolina 2

a- So liéu. SO lidu gém 5 cot, Rep, Set, Male, Female, Yvar.

1.580
-1.257

Trong chuong trinh Ncarol2m 5 ¢ot dé theo dung thir ty trén va cac gia tri

ctia 4 cot dau 1a cac sb nguyén theo dung quy uée nhu trong Ncarol Im

Thi duy sau lay trong [4] va ¢6 4 tham sé 1, s, m, f

Tép Ncarol21.txt

Rep Env male  Female Y
solieu theo PBtools

1/2016

3288

1 1 1 1 59.17
1 1 1 2 62.91
1 1 1 3 58.87
1 1 1 4 55.13




b- Két qua

CHUONG TRINH PHAN TICH PHUONG SAI NCrol2 North Carolina 2

Ver 2.0 Nguyen Dinh Hien 19%955-2016

Rep Enwv male Female Y
So lieu theo PBtools
1/2016

BANG PHAN TICH PHUCNG SAI

Nguon bien dong Bac tu do Tong BP Trung binh
Day 1 8.7&e7 8.767
Lap trong day (R/S) 4 93.020 23.255
Bo 7 840.657 120.094
Me 7 821.750 117.393
Tuong tac 85 x F 7 215.505 30.844
Me (day) 14 1037.655 74.118
Tuong tac 5 x M 7 493.000 T70.429
Bo trong day( M/S) 14 1333 .657 95.261
Tuong tac M x F 45 1233 _632 25.176
Tgtac 5 x M x F 45 974.215 1%.882
Tuong tac M(S)=xF 98 2207.848 22.529
sai so 252 2648.784 10.511
Toan bo 383 7329.730
Gia tri nho nhat 33.170
Gia tri lon nhat 65.110
Gia tri trung binh 55.759
Mot wai phuong sai trong thi nghiem
Some components of wariance in Experiment
Do boxme SZ2bm: 4_008
Do me SZm : 2.150
Do bo S2b : 32.031
! Do sai so se 10.511
Cac phuong sai cong tinh wva troi
Phuong sai cong tinh (Tinh theo ca Bo va Me) 10.3260
Phuong sai troi 16.024
Phuong sai cong tinh theo Ps bo me
Phuong sai cong tinh theo Bo 12.122
Phuong sai cong tinh theo Me 8.598

3- North Carolina 3
a- SO lidu. S6 lidu gém 5 ¢ot nhu trong North Carolina 2
S6 liéu sau lay o [5]

Tép s6 lidu Ncarol32.txt
rep set Male female Y
thu ncarol3 so lieu dabhoklar

1/2016

24472

1 1 1 1 12,5
1 1 1 2 8.5
1 1 2 1 8.5
1 1 2 2 4.5

b- Két qua

FTN

-377
.212

-280

.228

.143



CHUCHG TRINH PHAN TICH PHUCNG SAI Ncrol3 Neorth Carclina 3

Ver 3.0 Nguyen Dinh Hien 1995-2016

rep set HMale female Y
thu ncaroll so lieu dabhoklar
1/2016

BANG PHAN TICH FHUCHG SAI

Hguon bien dong Bac tu do Tong BP Trung bkinh FIH
Day 3 3304.375 1101.458 16.970
Lap trong day(B/S5) 4 232.250 58.0682 5.917
Bo 3 32.094 10.688
Me 1 333.062 333.062
Tuocng tac 5 x F 3 la26.312 542.104
Tuong tac 5 x M 9 43.281 5.365

2 dong saun tinh theo Dabhoklar

HMe (day) 4 18558.375 489.6844 45.920
Bo trong dayi M/5) 12 50.375 £.698 0.653
2 dong sau tinh theo bang EMS cua cac phuong sai
Me (day) 4 1955.375 489 .844 168.548
Bo trong day( M/S) 12 80.375 6.698 2.305
Tuong tac M x F 3 14.40¢6 4.802
Tgtac 8 x M x F 9 20.4869 2.274
Tuong tac M(S)xF 1z 24.875 2.906 0.2%6
S5ai so 28 274,750 9.812
Toan bo 63 5886.000
Gia tri nho nhat 4.500
Gia tri lon nhat 40.000
Gia tri trung binh 20.000

Mot wai phuong sal trong thi nghiem

Some components of variance in Experiment

Do boxme SZ2bm: 0.000
Do me SZ2m 5.812
Do bo 52b 0.000
Do sal so  se 9.812

Cac phuong sal cong tinh wva troi
Phuong sai cong tinh 0.000
Phuong sai troi 0.000

4- Linetester. Néu B6 1a cac dong (Lines), Me 1a cac cay thir (Tester). Thi so do lai
dinh (Topcross hay Linetester) hoan toan trung véi so do lai North Carolina 2 va c6
thé dung chuong trinh Ncarol2m dé phén tich. Néu c6 s6 liéu vé B6 Me thi ngoai két
qua vé phan tich phuong sai va bang cac kha ning két hop chung va riéng nhu
chuong trinh Linetester con c6 thé thém mot s6 tham sé di truyén.
Sau day 1a mot thi du ly trong [5]
Tép Linekbm2.txt

repl rep2 rep3 rep4
thu linetester khong bo me (Sach Dabhoklar )

2/2016
1334
48 6 4.8 5 D1C1
6 5.8 5.8 5.4 Di1C2

58 6.3 5.8 4.8 D1C3



48 52 6 5.6 D2C1

b- Két qua
CHUCNG TRINH PHAN TICH PHUCNG SAI LINE * TESTER
Ver 2.0 Nguyen Dinh Hien 1995
repl rep2 rep? repd
thu linetester khong bo me (Sach Dabhoklar )
2/2016
BANG PHAN TICH PHUCNG SATI T
Nguon bien dong | Bac tu Do Tong BP Trung binh FTH
Khoi 3 1.005 0.335 1.769
Cong thuc 38 30.799 0.810 4.279
Sai so 114 21.5%2 0.189
Toan bo | 155 53.396
BANG PHAN TICH PHUCNG SAT II
Nguon bien dong | Bac tu Do Tong BP Trung binh FTN
Khoi 3 1.005 0.335 1.769
Cong thuc 38 30.795 0.810 4.279
Cap lai 38 30.799 0.810 4.279
GCA Dong 12 15.454 1.291 4.012
GCR Tester 2 7.582 3.791 11.780
SCA Dong*Tester 24 7.723 0.322 1.659
Sai so 114 21.582 0.189
Toan bo | 155 53.396
Ty le dong gop cua Dong , cay thu va tuong tac
vao bien dong chung
Dong gop cua Dong : 50.3086 Dong gop cua Cay thu 24,617
Dong gop cua Dong * Cay thu 25.077
KHE NANG KET HOP CHUNG CUA CAY THU
CARAY THU | KNKH
1 —-0.311
2 0O.176
3 0.135
Sai so cua kha nang ket hop chung cua cay thu: Oo.0c0
Sai so khi so kha nang ket hop chung cua 2 cay thu: 0.085




KHA NANG KET HCOFP CHUNG CUA CAC DONG

DONG I KNKH
1 -0.050
2 0.235
3 -0.098
4 -0.215
5 0.16%9
6 0.410
7 0.06%
a 0.477
9 0.319
10 -0.573
11 -0.058
12 -0.056
13 -0.548
Sai so cua kha nang ket hop chung cua dong: 0.126
Sai so khi so kha nang ket hop chung cua 2 dong: 0.178

Kha nang ket hop rieng DONG * CAY THU

| cay 1 | cay 2 | cay 2 |Bien dong
dong 1 —0.0G4 0.04% 0.015 —0.0Z20
dong 2 —0.1329 —0.151 0.290 0.0329
dong 3 0.444 —0.142 —-0.302 0o.131
dong 4 0.111 0.14% —0.280 0.027
dong 5 o.078 0o.041 —0.119 —0.013
dong & —0.064 o.299 —0.2325 o_.051
dong 7 —0.047 0.141 —0.054 —0.008
dong 8 —-0.3321 0.058 0.273 0.070
dong 9 —0.522 —0.10%9 0.&621 0o.318
donglO 0.319 —0.042 —-0.277 0.067
dongll —0.056 —0.0&7 0.123 —0.012
dongl?2 o.228 —0.084 —0.144 o.01la
dongl3 0.044 —0.142 0.0%98 —0.008
|Bien dong cay thu o.022 —0.024 o_.03232
Trung binh bien dong cua cay thu 0.051
Trung binh bien dong cua Dong o.010
Sai so cua kha nang ket hop rieng : 0.218
Sai so khi so sanh hai EKNKHR : 0.308

Thi du linetester c6 B6 Me

Tép Linecbm?.txt 14y trong [3]

repl rep2 rep3

thu linetester co bo me sach Chaudahary

2/2016

833

1.65 1.6 1.83

2.2 2.2 2.45
1.88 2.23 1.9

Ngoai cac két qua nhu thi du trén con c6 thém phan tinh cac tham sb thong ké



Mot so tham so di truyen
Theo Chaudhary B. D 1977

Hiep phuong sai Line COV(HS)L 0.06l4

Hiep phuong sai Tester COV(HS)T 0.0162

Hiep phuong sal average COV(HS)LT 0.0047

Hiep phuong sai FULLSIE COV(FS) 0.1144

{ hay phuong =ai Fha nang EH chung GCL)

Phuong =ai troi tinh theo COV(FS) 0.42086

Phuong sal cong tinh theo COV(HS)LT khi F = 0 0.0186

Phuong sali cong tinh theo COV(HS)LT khi F = 1 0.0053

Phuong sai Fha nang EH Rieng SCA 0.017¢&

{ Tinh gua EMS cua Line x Tester) I

Phuong =ai troi theo SCA khi F = 0 0.0704
* Theo package agriceolae thi PS8 troili nay chi bang 0.0352

Phuong sai troli theo SCA khi F =1 0.017¢

Mot =o tham so di truyen
Theo Eing 1561 wa Dabhoklar R.R.1552

Hiep phuong =zai theo Line COV(HS)L 0.0614

Phuong =sail cong tinh theo Line 0.2457

Hiep phuong =zai theo Tester COV(HS)T 0.01le2

Phuong =al cong tinh theo Tester 0.0647

Hiep phuong =sai trung binh COV(HS)LT 0.0285

Hiep phuong =sai theo FULLSIE COV(F3) 0.0747

{ hay phuong sai Eha nang EH chung GCA&)

Phuong sai troi tinh theo COV(FS) 0.0704

Fhuong sai cong tinh theo COV(HS)LT khi F = 0 0.1141
Phuong =sail cong tinh theo COV(HS)LT khi F = 1 0.0570
Fhuong sai Fha nang EH Rieng SCA 0.0176

{ Tinh gua EMS cua Line x Tester)
Phuong =ai troi theo SCA khi F = 0 0.0704
Fhuong sai troi theo SCA khi F = 1 0.0176

5- So sanh voi mot s phan mém khéc.

Ba phan mém Ncaroll m, Ncarol2m va Ncarol3m dugc viét tir 1995 nhung ngoai
mot s thi dy trong sach va mot thi du & Vién Ngo chiing toi khong c6 diéu kién
thir nghiém rong hon, dén nay qua cic tai liéu méi trén mang va cac phan mém
méi nhu [4], [6], [7] méi co6 diéu kién viét lai va thém cac phan tham s thong ké.
Céc phan mém chuyén dung nhu [4] hay cac goi phin mém ( R Package) agricolae
[C] va plantBreeding [7] déu c6 thé tai mién phi trén mang nhung cic phin mém
d6 déu doi hoi phai hiéu k¥ vé cach lai thir North Carolina va s liéu phai theo mot
s6 quy udc. Viée khai bao dé chuén bi cho phan tich ciing theo cac quy dinh cu thé
kha chit chd. Két qua caa phan phan tich phuong sai vé cin ban khong khac gi cac
két qua ctia Ncarollm, Ncarol2m va Ncarol3m. Riéng phan cac tham sé di truyén
thi c6 nhiéu khac biét. Két qua trong agricolae va 3 chuong trinh Ncarol 1 m,
Ncarol2m, Ncarol3m twong d6i gidng nhau va giéng voi cac két qua trong sach [3].
Ngoadi ra ¢6 thé ding phin mém MiniTab va sit dung mé hinh General linear

model véi cac khai bio dang Random, Nested dé ¢6 cic phan tich phuong sai gin



sat voi cac két qua dd in & phan trén. Nhung trong MiniTab khong c¢6 phan cac
tham s di truyén.
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