R5ASRem|

45

Lt U=

g
5
w
£
@
=
8
s
£
4




0212.1-43

014035850 06
Wl SHE T RIS

R 5 ASReml-R
it ot iz

WAUE TRBEM 4%

oE Ao e ()2]2 = 6D

TTHINMRE b

C1723243



N & E A

REF UGS AR AL 52 BRI RE, © B B0 424 57 T o 5 32 00 B 4 A =
= WEREREHAFNERRI R Z —. A BEERALRE, REN%T R & ASReml-R 714
MR BRI R B B, 2435 6 8, WAMHE RIBES M. BREOlE . SR,
WG Geit B HI LK ASReml-R 61584 SHE ., ABHAFE, EHE, THRME
PSR BESh, BN, DI, T30, EAT R K ARG IR R .,

ATEATARRGEI, YL EWRER . BEE%, SRS AR5 H 4

Bkt WAL BRI A BHIT TAEA RS,

BHEMSE (CIP) %iE

R 5 ASReml-R SEiHor i iR / MhICRE, BRIEFH £ . —bst. s EMll ik, 2014, 1
ISBN 978-7-5038-7375-1

[. OR- 0. Ot @Bk M. Q%iH4F V. Do212. 1
o A 4R CIP B (2014) 45 019702 &

RN S T TR R R A

RXIGmE: 4 A% RERE: kA

1% 83221489 83220109 5. 83220109

HARZAT AL BT (100009 bS50 PG48 IX 40 A XERA ) 7 2 )

E-mail: jiaocaipublic@ 163. com H3E: (010) 83224477
http: //lycb. forestry. gov. cn

Z O HEBE

Ep Rl A E A S Rk BRI
R WK O20144E3 A% 1R

En R 2014 4E3 A4 1 REPRI
F A& 850mmx1168mm 1/16
En W 17.75

= ¥ 421 T

= M 45.00 55

KL, A LMEAT 77 R B0 A 5 2 34y sk 2 2B 2
BMBRFEE RBREE



(R 5 ASReml-R it sr 2 )
W E =

E H: ARTE(EhREXFE)
RIS FH (R X )
BlESR: 3 BORAFALERT)
KOS RERLAFERTR)
o) FERLAFRTR)
B OT: (UHEKEEANF)
A H(EAREXF)
WeH(EdREXF)
R E (T HLXF)
EXR(SEERLHFEHER)
K FE(HRkLKFE)
Bl FH(daREXF)
X B PH (A bkl X )



Preface

I was extremely pleased to receive this new book of R&ASReml-R Statistical Analysis Tutorial by
Lin Yuanzhen and Chen Xiaoyang, and the book describes data analyses and graphic facilities

for agriculture and forestry experiments in Chinese.

First encountered ASReml in a 1999 Melbourne workshop conducted by Dr. Arthur Gilmour for
forest geneticists. At that time I was programming using SAS to analyze disconnected half-dial-
lel mating design with many missing mating cells. At the workshop I learned that ASReml only
needed one line to overlay the mating design matrix for the incomplete diallel mating structure
in contrast to several dozens or even hundreds of lines in SAS to do the same job before Proc
glimmix implemented. However, one main issue with the ASReml was the lack of a comprehen-
sive data management system. Therefore SAS and ASReml was a perfect combination for my an-
alyses for forest genetic trials at that time. In 2008, I was in sabbatical leave in France, and
noticed that many colleagues including my host in INRA were using R packages for their data
management, analyses and plot of sophisticated graphics. I learned that R was free software
with a versatile capability of data management, statistical analyses and graphics, and was get-
ting popularity by each day in research community. One particular advantage in R is user-de-
veloped or contributed packages that were developed from different projects and for various
needs of analyses, including packages for population, quantitative genetics, bioinformatics,
and recently, for genome-wide association, and genomic selection. ASReml was also adapted
into the R system by developing an ASReml-R package. The fact that a recent ASReml-R work-
shop by Dr. Brian Cullis using ASReml-R package in Vancouver, Canada in association with
IUFRO Forest Genetics (2013 ) conference is an excellent example to the expanded interest in
agriculture and forestry community to use the R and ASReml packages. This demonstrates that
the R and ASReml packages could be a great combination for many data analyses in agriculture

and forestry research community.

Working in forest genetics and tree breeding, 1 and my students benefited greatly from using the
R and ASReml packages in genetic analyses involving multiple-generations, mixed mating
structure, multiple-sites and multiple-traits with heterogeneous genetic and residual variances,
and with spatial patterns of variation, etc. I sincerely wish students and practitioners use this

book as a starting document to get into the beautiful world of the R and ASReml.



Harry Wu (REMH)

Senior Principal Research Scientist, CSIRO, Australia.

Professor and Chair of Forest Genetics and Tree Breeding, Swedish University of Agriculture Sciences,
Sweden
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1.1 RiE=

R BER#A:, BRIES, 7F GNU {3 General Public Licence %% K171, & 1995
4F BT P 22 B 50 22 K22 5811 R 1Y) Ross Thaka F1 Robert Gentleman % S 1% & #&4ili F 3L [R]
FRE—FMGiT 4. BEH R FF &L/ (R Development Core Team ) i 5t 4E$ 5 5
i, LR ENGI N ARFEARRMRARKMER . =,

R B—EhBIEERE . (TR MERRERINERE S MR GRS, B85

OF BB LI RE ;

Q—E TR M BH (KRR ) THHE BRI

QA Fe Bk R BBHR T TR ;

@R B 43 b AL $R A5 9R K 9 TR DI RE ;

GO—ExE. W, ARNREES (LFERME. 16, BE SCRBRHAH L)
%) o

1.2 RAIFER

R BAEBOR B EZ AT HFIFMER R, EF AN RAEUTILRBEBIA

(1) %% LR

Barmm LB FZWATHS T Fd E K4, a0 Microsoft Excel, SAS, SPSS. Mini-
TablA % Original %, {HiXS6HM4-Z /@B M4, FEHRMAB R, AR E—1R%H
FRAG T, X TFHFE TR, XTRER—MRKILA.

(2) BHBAEHEREZEKR

R AJLUMER— B R BRI, AT HIER AT AT

(3) B4 & GARBEAK

R 7] PAiz47F UNIX. Linux, Windows F Mac & K#:1ER% I .

(4) Btk T&

R|EA T — M EWEHNF B RSG, M4 B H R pdf 3 himl 3 B S04 7] LA PS8 58 i
FIRBITIFNEEITEN . 3T help x4 FTBHEET T % R AT 8244t i) &% 28 ok B0 {5 A 5 vk 0
B+

(5) kB HA‘EKR

FL Pk B VR B oR BB 7 AR I B R R R FE— DML O rh, JRRRR Z RN &R




__R S ASReml-R Zit ST HE
& A B S (40 jpg, png, bmp, ps, pdf, tiff, metafile, svg).

(6) ito#ee h =X B

R #x TIFZELHNGT ks, GitatrigsRel B Bnadsk, dhalfRiFs)
X, AT, 1A, RERESE T HARM AT Y. SeHEmgIHTE
BIRR . A RGETTHT Jrik i S R A DA R R TR

(7) RFH=Z

VW FRSGETH  Br 8k 44F (4n SPSS, SAS, Stata Jz Excel ) {504 SCHFER AT LAEA
R, FHIEHE—H5H7 -

(8) BB KGR F AT

R BB A ERBAR ik — M AER I TR, RIFFREAWE, F KR
J¥41 (packages) BT LA . 244REEFH WA Udntl A R BCRY BIAM RIBS, =l
VARSI ST B9 GE 43 i 6

1.3 RHEHFIR

RMWELHFEEHRP /NHBE T R B FET, B R T # M i (http://www. r-
project. org) , MEFEMAXRGE, G R WEN. RMWEFLAEFEGEE. REATF
M. EadmiET R WES ., REFMSUEES.

R f) CRAN #1 [X. ( http : //cran. r-project. org/web/packages/ ) & #1554 ( Fe PEACHS )
MR EEG P, @ TG AR ST LT3R R B EGH RA DL R K S it 72
J¥43 (packages) . R MIBHIRA N 3.0.2, #&ZE 2013 4210 A 16 H, 7 CRAN #L[X FA]
TR P A 4920 4>, T HEFEAS #3840 A58

1.4 RWIRE5IET

1.4.1 REZHMRE. BEH5XKHA

1.4.1.1 Ry

M CRAN # X T 8EHH R R, BITREH, 8% HEFHC: \Pro-
gram Files\R\R- x. x. x, HH x. x. x FEAS ., BRM 2.2.0 R4 LLE AT LR+
SAEAEAET, HEVGERURCHLHRIET, FEEN TEaE by RNER T aE
R SCEREE (5 L B R
1.4.1.2 RiyE5)

TS e Rt A B R PRERPRATE 3 R B E O (R-GUI) , R 2
EREEN T GETH, B EMLS R > EEAMSIFRE, R TR —L%
BlE. Blans Af2

> plot (rnorm (1000))




| R version 2.15.1 (2012-06-22)
Copyright (C) 2012 The R Foun
ISBN 3-900051-07-0

Platform: xBS_G!-pc-ninquZ/x ©
rREBH¥ME, FHEMBRER. | it X
EREFATRATLER 8 B#A

i (08 0¥

| REAEEY, AESANZH]
Fd ‘contributors () * e

Fi+cication () & & VAR IOPZEH
| Hi'demo () ' RE—LLRHRE, A
Hi *help.starc () BT ETMLII S H

H'q( "B HR.

> plot (rnorm(1000))

rnorm(1000)
-1 0
| |

-2
1

-3
1

1-1 RMEZ
AT EIE 11,
1.4.1.3 REH
FEMATHA q() BUEHESCH R - GUL 8 1 1B i AT s BORAF TAEZS 1], G4 3
479 R %€ H 3R bin FHR T R. RData, LAJG W] 5@ i iy 4> load () i 5 3 8.~ XX
4" T RATAEZS (8] gk, Mmi4kLERT— Ui TAE

1.4.2 REFENRERS5ER

1.4.2.1 R BEFRNZRE

(1) £EH5X

FEBRMRI AT, Sk Bra] Thogf LRRFa], BFRHENErFa
AT 2%

(2) wha X

FEBRRIERMAT, FEMSIRRATERA

> install. packages ( "PKname" )

56 R L PKname B9%2%%

(3) ARZEXK

M CRAN # X FRTGEMRTF L, [ BFa] TRk [ AABL zip X%
PR R EANL B (dp X)) #1745
1.4.2.2 R BFRA{EH

FR R BIPRUERE P AL (U0 base £1) 4b, 7223 92 P A (4N lattice ) 75058 FI R 2425 So 2R
A, HCINZEA lattice,  DUTFEHA LT AU -



>1library( lattice )

1.4.2.3 R FFRAEE
SAYLE LR FTA R Q37 SEm B H AR T .

>update. packages ()

ERE: RS KNERUR, HILEEARS TR MBAR PG B

1.5 Rstudio &£ IEHIEZIT

RStudio 2 —MEHEFE K R 1IEFEIER M. RStudio 5 RIEFHML, #LATER R
YE %45 (Windows, Mac 5(# Linux) $1i217, RStudio AJLAik R & F A% E WL T iz
7o RStudio W] A B A W MM, AT IEMS E B H FH S5 @ H (hup://
www. rstudio. com/ide/download/ ) ,

Joffi it RStudio Kiz4T R F2JF? RStudio £ LA R JLRE A :

OREFEER, REEBEEaEiRg . ashghit

@l HHEAT R B

@mizfi£4 R #F;

@] B HEN W T AR RS ;

ORI BB HIWETE, I BA SR hE=;

©@% A R #HBF R 6H3CR 5

@nI#EFE R M2 HIEfTiExR.

%) ﬂm-uus-n Q - B i
7 Tibrary(ggplot2) a
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9 clarity <- levels(diamondsSclarity)

11 p <- gplot(carat, price, format, plot(plot, size)

a2 data~diamonds, color=clarity,

fio a3 xlab="carat”, ylab="price”,
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g > s_:ry(dh-wdsspﬂct)
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| > avesize <- round(mean(diamondsScarat), 4)
> clarity <- levels(diamondsSclarity)
l) p <- gplot(carat, price,
data=diamonds , color-dar(ty
}4 xlab="Carat", ylab="price"
' main="0iamond pricing”)

> format.plot(p, size=24)
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Rstudio ARG E M DIAE, HREEZMEIAA 8. Ad TR L# File, #%#HE
New, EALATAFEF 4 FhigXA93C 4, #E#E R Seript, Edtﬁﬁﬁi—/\ R & WS 3
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#setwd("'C:\\ASR-Examples\\wood_ tasa\\tree tasa\\aim_tasa_growth\\tree_resul-j §
setwd ("K:\\Z A \\K T X F\\2013-SCI\\FEM") .
setwd ("K:A\\E AR \\E T X T \\2013-sc1\\yang\\data")
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#load("C: /aASR-Examples /wood_tasa/tree_tasa/aim_tasa_growth/tree_results/worl

O v ###d#dsd#EE Joad Tibrary #feEstfddtststsiss
10 Tlibrary(asreml)
- 11 library(reshape)
1ibrary(reshape2)
13 library(Mass)
14 Tibrary(lattice) ### for drawing figure
15 Tibrary(ggplot2) ### for drawing figure
16 Tibrary(agricolae) #### for duncan test
17 Tlibrary(plyr) #### for factor resort
Tibrary(doBy) ### summary data structure, method in R-cookbook
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‘20 yang.spatial.data<- asreml.read.table(file='SPATIONAL.csv', header=T, sep-
21 #mydata.Den<-asreml.read.table(file="out_xz_den2.csv’, header=T sep=","')
22 write.csv(yang.met.data, file="yang.met.csv")

23 #df<-yang.space.ped. inv

24 #nrow(df)

25 df<-rbind(df,yang.space.data) # combine two data by rows

27 +#rm(tasa.Y.Rw.asr,tasa.growth.asr) # delete some data or values from the woi §
28 #rm(list=1s(pattern="Atmp")) # delelte all data with name begins with the S pamh
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