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TOM TAT

Trong giai doan dau cta viéc chon gidng, khi cé rat nhidu dong méi can sang loc dé gitr lai mot s6 dong co trién
vong, cac nha nghién ctru thwdng dung thiét ké thi nghiém bd sung (hay ting cwéng). Day la kiéu thiét ké don gian,

dé& b tri, d& phan tich nhwng dé chinh xac khéng cao.

Trong bai nay chung t6i giéi thiéu so qua thiét ké bd sung va cach phan tich sé liéu, sau d6 dwa ra cac két qua
khi str dung cac b6 chwong trinh théng ké Irristat, Cropstat, Minitab, SPSS, Statistica, Jmp va néu ra nhan xét ca

nhan vé& cac két qua nay.

Augmented Design in Plant Breeding

ABSTRACT

Augmented design is very useful in the early stage of the selection process. In this paper we descibe the design,
method to analyse data and compare the results given by softwares Excel, Irristat, Cropstat, Minitab, Statistica, SPSS

and JMP.

1. GIOI THIEU THIET KE BO SUNG

Gia sti ¢6 v dong méi can thi nghiém. Dat &
khu thi nghiém cé d6 déng déu cao, duge chia
thanh r khéi. S4p xép nglu nhién v dong vao r
khéi (dé thuan tién thuong chon v 1a bdi s6 caa
r), nhu vay moéi khéi c¢6 v/r dong thii nghiém,
trong mdi khéi chon nglu nhién ¢ 6 dé bg tri ¢
dong kiém tra (1a cac dong da biét rd tinh chat
va duge dung dé so sanh v6i cac dong thi
nghiém). C6 thé vao Irristat utilities,
Randomization and layout, Plant breeding
design dé chon moét Augmented design phut hop
véi yéu cau.

Thiét k& b6 sung tiét kiém hat gidng vi cc
dong thii nghiém khong lip lai, 6 thi nghiém c6

thé chon loai 6 nhd, dé phan tich nhung o
chinh x4c cta thiét k& nay khéng cao.

Khi so sanh theo phuong phap phéan tich
phuong sai (ANOVA) bac tu do ctia sai s6 dfE =
(r-1)(c-1) it nh4t phai 14 10 nén s6 khoi:

r> 10 4+
(c-D

Thi du: v = 30 dong thit nghiém, r = 6 khéi, c
= 3 dong kiém tra thi:

S5 Kkhéi = 6 (= 10/2 + 1)
Vao Irristat dé chon thiét k& bd sung.

Thi du trong [1] 3 dong kiém tra, 30 dong
thii nghiém.
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Thiét ké bd sung trong chon giéng

B Plant Breeding Designs

Design Specification ]

= Open @ Help | Ok |

|augmen1 DGk Lavaut File: |AUGMEN1

command File:

Title:
Design Type: |Augmented RCB (max 1000 plots with imbedded RCH less than S00 plots) -
- -
Mumkber of Unreplicated Entries: 30 - Mumkber of Replicated Entries: E B
Mumber of Blocks: 5 =
-
Mumkber of Plots in the Design: 48 Mumkber of Rowes inthe Field Layout: 5 B

Fieldkook Order: [Fi0t Order = Mumber of Trisls: || 2= Random Seed: To9915

K&t qua c6 thé bd tri theo bang sau, trong dé St, Ci, Wa 1a 3 dong kiém tra (Check) con 30 dong
thti nghiém V1, V2,. . ., V30 dugc chia ngadu nhién vao 6 khoi.

Bang 1
B1 B2 B3 B4 B5 B6
St St St St St St
V14 Ci V18 V9 V2 V29
V26 V4 V27 V6 V21 V7
Ci V15 Vi Vi Wa Vi
V17 V30 V25 Wa Vi V1
Wa V3 V28 C20 V10 Wa
V22 Wa V5 V11 V8 V12
V13 V24 Wa V23 V16 V19
S6 liéu thu duge nhu sau:

Khoi Dong Msuat I Khoi Dong Msuat Khoi | Dong Msuat
1 I St 2072 i 2 st 2260 E st 1315

1 14 2403 2 12 2603 E 2 1035

1 26 2863 3 27 2837 E 21 1688

1 ci 2592 E Ci 2918 B WWa 1625

1 17 2572 3 25 2825 ] Ci 1393

1 Wa 2608 2 28 19032 E 10 12932

1 22 2703 2 =] 2065 E 2 1232

1 13 2391 3 Wa 3107 B 16 14335

2 St 3122 4 st 3348 & st 3538

2 ci 3023 4 9 2268 & 29 2915

2 4 a01a 4 & 2148 [ 7 3265

2 15 2477 4 Ci 2940 [ Ci 3483

2 30 2333 4 Wa 2850 5 1 3013

2 2 3033 4 20 2670 3 WWa 3400

2 Wa 2477 4 11 23a0 & 12 23835

2 24 2783 4 23 2770 [ 19 2643
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2. CACH PHAN TiCH

Thiét ké b6 sung dudc phan tich theo 3 budc:

Buéc 1. ¢ dong kiém tra (Check varieties)
dudc bo tri trong r khéi theo thiét k& khéi ngiu
nhién da (RCBD). Goi két qua hang i (check) cot
j (block) 1la X;. Bang phan tich phuong sai
RCBD trong Excel cho ta:

X, la trung binh hang (Check varieties), X,
1a trung binh khéi, X 1a trung binh toan bd, so
hiéu chinh ctia khéijlaa;= X, - X

Buéc 2. Mbi dong thii nghiém (Federer [1]
ngudi dua ra kiéu thi nghiém b6 sung goi dong
thit nghiém 1a kiéu gen — Genotype) chi c6 mit
mot 14n trong mot khoi nén két qua Y;; (dong i
trong khéi j) dugc hiéu chinh bing cach trit di s6'
hiéu chinh khéi a;

YhCij = Yij — aj

Sai s6 khi so sanh:

Nguyé&n Dinh Hién

Cé nhiéu so sanh véi nhiéu sai s6 khac nhau:

Hiéu gitia 2 dong kiém tra (Check varieties)
c6 sai s0:

s, =J2MSE/r

Hiéu gitia 2 dong thi nghiém (da hiéu
chinh) cung khéi c6 sai so:

s, =2MSE

Hiéu gitia 2 dong thi nghiém (da hiéu
chinh) khéc khéi c6 sai s6:

S, =y2(c+)MSE/c

Hiéu giua dong thi nghiém (da hiéu chinh)
va mot dong kiém tra c6 sai s6:

5, = ((-+IXc+DMSE/ e

Buéc 3. Két qua

Bang cac s6 liéu cua cac dong kiém tra viét
theo RCBD trong Excel:

Ngudn Bac tw do Téng binh phwong
Khéi dfR=r—-1 — =0
SSR =cz (x; =)
J
Dong kiém tra dfC =c- 1

SSC = rZ()?l. -x)
i

Sai s6 dfE = (r-1)(c-1) SSE = SStot - SSR - SSC MSE = SSE/dfE
Toan bd dfTot=rc -1 SSTot = ZZ (xij _)?)2
[

Bl B2 B3 B4 BS B& thinh
i 2532 3023 2914 2940 1333 34283] 2729.66667T
St 2972 3122 2260 3348 1315 3538 2759.16667
Wa 2608 2477 iy 2830 1625 3400) 267783333
Thinh xtbj 2724 2874 276167 anda 1446 347367 2720.88389
Hieu chinh | 311111 153411 407778 325111 -1274.9 752.778 ththo
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Thiét ké bd sung trong chon giéng

Bang phén tich phuong sai

SO L,

Source of Varigti 53 df M5 F | Pvglue
Rows 20030.8 20 100254 0.11004 0.89686
Columns EIEB436 5|13593657 15,2981 0.00021
Errar 911027 100 91102.7  RASE

e 301.832
Total 7899564 17

Bang cac sai s6

Diff betwean 2 check means se=sort(2*MSEST)
Ciff between 2 adj selection mean inthe same block sd = sgrt{2*MSE)
Diff between 2 adj selection mean in differentblock sv= sgrt(2*(c+1)/c*MSE)

174.20
426.80
492.89

Diff between adj selection mean and a check mean svo= sgrt{(cHL)*(r1)/(r*c)*MSE) 376.43

Két qua da hiéu chinh:

Block Treat Yield sdc Yhc Block Treat Yield | sdc Yhc
1 14 2403 311 2401.83 4 9 2268 3251111 1342339
1 26 2863 2861.83 4 b 2143 1822,889
1 17 2572 256883 4 20 2670 2344839
1 22 2703 2701.83 4 11 3380 3054839
1 13 2391 2387.83 4 23 2770 2444839
2 4 anla 153.11 2864489 3 2 1055 -1274.89 23294839
2 15 2477 2323.83 3 21 1633 163300
2 an 2353 2801.83 3 10 1233 1233.00
2 3 3053 2901.83 2 a 1253 1253.00
2 24 2783 2629.83 2 16 1435 1435.00
3 13 2603 40.78 25632,22 b 29 2915 TH2.77F8 2162222
3 7 2837 281622 b 7 3263 3265.00
3 25 2825 2734.22 b 1 a0l3 a013.00
3 29 1303 1862.22 b 12 2383 2383.00
3 3 2063 202422 b 13 3643 3643.00

Trung binh cta cac dong kiém tra:

St 2759.167
Ci 2725.667
Wa 2677.83
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3. KET QUA PHAN TiCH THEO MOT SO
PHAN MEM THONG KE THONG DUNG

Buéc 3 cho két qud phan tich theo cach
lam truyén théng do Federer [1] dé xu4t va duge
thuc hién titng budc bang phan mém Excel.

- Dung phin mém Irristat 5 c6 thé tao dudge
thiét ké b sung (Irristat utilities, Randomization
and layout, Plant breeding design), vao sd liéu
sau d6 chon Analysis, Single site analysis, kiéu
thiét k& Augmented design, dugc két qua phan
tich, bang phan tich phuong sai, sai s6 va cac gia
tri Y da hiéu chinh nhu bude 3.

Nguyé&n Dinh Hién

- Dung phan mém Cropstat 7 c6 thé tao
dugc thiét k& b6 sung nhu Irristat 5 con trong
Single site analysis chon thiét k& Regular
controls in RCBD dugc két qua nhu buéce 3.

- Dung MiniTab 16, Statistica 8, JMP 8
chon Anova General linear model v6i m6 hinh:
Y = Block + Treatment.

Tim ES means, dudc cdc Y da hiéu chinh, bang
phéan tich phuong sai tuong ty nhu buée 3 nhung
khong c6 bang cac hiéu s6 kém sai s6 nhu budc 3.

- Dung SPSS 16 Anova General linear
model duge ES means mot s6 truong hop cho két

Block Treat w2 Block Treat w2

1 Fs 250 E} T 258

1 2 240 E 2 224

1 3 z68 E 2 238

1 £ 287 2 £ 272

1 7 276 El = 347

1 11 395 El & =00

1 12 450 E 10 z89

z Fs 260

z 2 zz0 1,2 3.4 Ia £ Fong kidm tra

z 3 237 5,6,7.8,9,10,11,12 13 8 dang thir nghi&m

2 P 227

z s zg1

2 ) 211

E} I 258

El 2 224

= 3 z38

El E 278

2 =) 247

E & 200

2 10 229

Két qua trong Excel:
Bl B2 B3 Thinh
b 250 260 258 256,00 ANOVA
2 240 220 224 228.00 Source of \ariz 55 df S
3 268 237 238 24767 Kiém tra Rowes 2150.25 3 716,75
4 287 227 278 264,00 Block Columns 1277167 2 £38.5833
Error 1717.5 3 286,25

wth 261.25 236 249.5 2489167 Total 5144,917 11
ad 12,33333 | -12.9167 | 0.583333

LSD khi so sanh 2 trung binh

2 Trung binh cua 2 dong kiém tra {Check hay Contral)

2trung hinh cua 2 déng thi¥ nghiém cing Black

2trung binh 2 déng thi¥ nghiém khéc block

trung binh cua thi¥ nghiém so vai trung binh clla dang kigm tra

33.80224
38,54713
£2,42773
33.44603
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qua hoi khac véi bude 3 va ciing khong c6 bang
cac hiéu s6 kém sai s6 nhu buéc 3.

- Trong Cropstat 7 phan Tutorial cé
huéng dan cach phan tich Augmented design
theo Mixed model analysis (chon Linear
mixed model) két qua cé lic hoan toan giéng
budc 3 nhung c6 lic hoi khac v61 bude 3 va

Két qua trong SAS:

cting khoéng c6 bang cic hiéu s6 kém sai s&
nhu bude 3.

Cac nhan xét trén dugc rat ra qua viéc
phén tich thi du trong [1], hai thi du trong [4]
va mot s6 thi du khac trong phan Tutorial cta
Irristat 5 va Cropstat 7.

Sau day la thi du trong [4].

S.E. of
Source Difference CD{5%)
Control Treatment Means 13.8142 268436
Test Treatrment in the same Block 23927 464344 +(0,05,6)
Test Treatment not in the same Block 25,7512 81.9823 2 445912
Test Treatrment and a Control Treatment 207214 402653
Lam trong Excel K&t qué theo SAS
Adjusted Group
Treat Y2 adjust yadj trt Mean Letter
1 250 256 1 256[DEFG
2 240 228 228|G
Control 3| 247 GEEEE?|EFG
3 268 247.667
g w7 264 g 264|DEF
Block2  test5 293 916667 |CDE
5 281 +12,917  293.9167
Block3 test 6 299416667 |CD
6 300 -0,5833  299.4167
Block1 test 7 213.66BEE7 |FG
7 226 12,333 213.6667
Block3  test8 346416667 |BC
B 347 -0,5833  346,4167
Block2  test9 323.916667 |BC
9 311 +12.917  323.9167
Block3 test 10 288. 416667 |CDE
10 289 -0,5833  288.4167
Block1 test 11 382 6EEEGT |AB
11 395 -12.333 | 3826667
Blockl  test 12 437 BEEEET | A
12 4510 12,333 437.6667
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Theo Minitab 16 Theo IMP 8 Theo SP5516
Least Squares heans for Y2 Lewvel Sq Mean Std Error traat Mean Std. Error
Treat hean SE hdean 1 256.00000 9.768146 1 256.000 9768
1 256.0 35768 2 228.00000 9.768146 2 228.000 9.768
= 220 o bl 3 247 66667 9.768146 3 247 667 9.768
j i:z; 2:2: 4 264.00000 9768146 ; 264.000 9.768
17
— - A || e
& 299.4 18.275 : ' ;
7 2127 18.275 T 213 66667 18.274527 7 213,667 18.275
o 246.4 18.275 8 34641667 18.274527 8 346.417 18.275
9 3239 18275 g 32391667 18.274527 8 323917 18.275
10 288.4 18.275 10 28841667 18.274527 10 288.417 18.275
11 382.7 18.275 11 382 6EEGT 18.274527 " 382667 18.275
12 4377 18.275 12 437 BEGET 18.274527 12 437 BET 18.275
Augmented design iixed model analysis General linear model
theo Irristat 3 va Cropstat7? TheoCropstat 7 Theo Stattstica 8
ENTEY ¥z LsMean Svd. Brror Treat | Y2 ¥2 |
ENTEY ADJUSTED 1 286.0 11.16 Mean | Std.Em. |
: e 2 228.0 1116 1[256.0000° 9.76815
3 z47.7 3w 11.16 2 228.0000 976815
4 z64.0 4 2640 11.18 3| 247 BBEY | B 7EB1A
= R 5 2881 18.48 42640000 9.76815
6 2994 6 299.7 18.48 5| 293.9167 18.27453
7 £13.7 7 2192 18,48 B[ 299.4167 1827453
- S g 2467 18 48 712136667 18.27453
10 268 4 s 3181 18.48 B| 346.4167 18.27453
0 289 18.48 9] 323.9167 18.27453
12 g 1382 18.48 LS B AR P
12 4432 18,48 11)1 382 6ER7 18 274453
MEANS 298.5 12|| 437 BBE7 | 1827453
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