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TOM TAT

Biplot la kiéu db thi v& ddng thdi nhan t& hang va nhan té cot trén cung mot hé toa do do d6 co thé dung dé
nghién clru mét cach trye quan mdi quan hé hang - cot clia mot bang 2 chidu. Biplot diing d& xem xét twong tac kidu
gen - méi trveng dwoc goi la GGEbiplot. C6 thé dung cac chwong trinh may tinh nhu SPSS, MiniTab, Irristat dé tao
ra Biplot nhuwng muén cé hinh anh dep, dé dung va gitp tra 161 mot sb van dé hay gép trong nghién ctru twong tac
kiéu gen — méi trwdng thi nén ding cac chwong trinh chuyén dung nhu GGEBiplot ctia Weikai Yan. O day chung toi
gioi thidu mot sd doan chwong trinh trong ngdn ngl R ¢é thé gitp tao ra GGEBiplot.

T khoéa: Biplot, GGEbiplot, R.

GGEbiplot and R Language

ABSTRACT

Biplot is a scatter plot that graphically displays both the row factors and the column factors of a two way table.
When a Biplot is used to examine genotype - environment interaction we have a GGEBiplot. Some procedures in R

are given to generate GGEbiplot, visualize results and answer to some questions in analyzing GxE interaction.

Keywords: Graphically display, R, GGEbiplot.

1. Gi6i thiéu ngoén ngt R

Nam 1996, trong mot bai bao vé tinh toan
théng ké, hai nha théng ké hoc Ross Thaka va
Robert Gentleman thudc Truong dai hoc
Auckland, New Zealand phac hoa mét ngén ngt
mdi cho phan tich thong ké ma ho dét tén 1a R .
Sang kién nay dudc rat nhiéu nha théng ké
hoc trén thé giéi tan thanh va tham gia vao
viéc phat trién R.

Cho dé&n nay cang ngay cang cé nhiéu nha
théng ké hoc, toan hoc, nghién ctiu trong moi
linh vuc da chuyén sang st dung R dé phén tich
dit litu khoa hoc.Trén toan ciu da c6 mot
mang luéi hang triéu nguoi su dung R.
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R 12 mdt phan mém st dung cho phan tich
thong ké va vé biéu db. That ra, vé ban chat, R
12 ngdn ngii may tinh da ning, c6 thé st dung
cho nhiéu muc tiéu khac nhau, tit tinh toan don
gian, todn hoc giai tri, tinh toidn ma tran
(matrix), dén cac phan tich théng ké phtc tap.
Vi 12 mot ngén ngi, cho nén ngudi ta c6 thé st
dung R dé phat trién thanh cac phin mém
chuy&n mén cho mot van dé tinh toan ca biét.

2- Cai dat R

Dé cai dit R trong may tinh ctia minh phai
truy nhap vao website “Comprehensive R
Archive  Network”  (CRAN) sau  day:
http://cran.R-project.org., sau d6 chon Cran
mirrors. Thi du:

CEIRO
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Dua vao vao phién ban va hé diéu hanh dé
chon tai lidu can tai vé.

Tai cdc website nay c6 thé tim thay rat
nhiéu tai liéu chi dan cach st dung R, da trinh
do, tu don gian dén phiic tap.

Khi da tdi R xuéng phai cai dit vio may
tinh. P& 1am viéc nay cAn nhan chudt vao tai
liéu trén va lam theo huéng din cach cai dit
trén man hinh.

R cung cdp mdt “ngdn ngli” may tinh va
mét s§ chiic ning dé lam cac phan tich cian ban
va don gidn. Néu mudn lam nhiing phan tich
phiic tap hon cin phai tai vé may tinh mot s6
package khac. Package 1a mdt phdn mém nhd
dugc cac nha théng ké phat trién dé giai quyét
mot vAn dé cu thé, va c6 thé chay trong hé
théng R. Chidng han nhu dé phan tich hoi qui
tuyén tinh, R ¢6 chitic nang Im dé st dung cho
muc dich nay, nhung dé lam cac phan tich sau
hon va phtic tap hon can dén cac package nhu
Ime4. Cic package nay can tai vé va cai dit.
Dia chi cac package van la: http:/cran.r-
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project.org, bdm vao phan Packages’dé tim,
kém cac trang web dé tai v&. Mot s& package
thudng dung trong cac phan tich thong ké la:

Cac package nay c6 thé cai dat truc tuyén
bang cach chon Install packages trong phan
packages cua R. Néu package da dugc tai
xudng may tinh viéc cai dit c6 thé nhanh hon
bing cach chon Install package(s) from local
zip file cling trong phin packages.

3. Ggebiplot trong ngon ngit R

Nghién ctiu tinh én dinh 13 vdn dé duge dé
cap nhiéu khi nghién ctu méi quan hé giiia
gidng va mdi trudng. C6 nhiéu dinh nghia vé én
dinh véi nhiéu chi tiéu khac nhau va phan Ién
clc chi tiéu d6 doi héi khéi lugng tinh toan kha
16n va phiec tap. C6 thé dung cac chuong trinh
may tinh chuyén vé tinh én dinh nhu Ondinh
(1) hay c¢6 muc chuyén vé tinh én dinh nhu
Irristat (2). Cling c6 thé két hgp tinh mot phan
bing cac chuong trinh may tinh nhu Excel,
MiniTab, SPSS, SAS . .. sau d6 tinh tay.

Tén package

Chure nang

lattice Dung dé& vé db thi va lam cho db thj dep hon trong nghién ctru théng ké nhiéu chidu
agricolae Phan tich thdng k& mét sé mé hinh thi nghiém trong Noéng nghiép (Statistical Procedures for agricultural Research)
agridat Céc tépsb lidu dung trong nghién ctru Néng nghiép

Design Mét s6 mé hinh thiét ké thi nghiém trong nghién cu khoa hoc

Epi Phan tich thdng ké trongdich t& hoc

epitools Mét package khac chuyén cho cac phan tich théng ké trong dich t& hoc

Foreign Nhapdir liéu tir cac phan mém nhuw SPSS, Stata, SAS, ...

Ime4 Mb hinh tuyén tinh hdn hop(Linear mixed effects models)

pspearman Twong quan th tw Spearman(Spearman’ s rank correlation test)

BiplotGUI Phan tich cac bang hai chiéu qua db thj

GGEBIplotGUI  Phan tich bang db thi mi quan hé gitra gibng va méi trudng

bpca Phan tich thanh phan chinh

survival M6 hinh Cox (Cox’proportional hazard model)
Zelig Phan tich théng ké trong xa hdi hoc

Genetics Phan tich sé liéu trong di truyén hoc

BMA Bayesian Model Average

1165



Gebiplot va ngdn ngir R

Muén hinh dung cu thé méi quan hé giéng
va moi truong cidc nha khoa hoc thuong dung
phuong phap vé dong thdi gidng va mdi trudng
lén ciing mét méit phang véi 2 truc toa do 1a hai
thanh phin chinh ctia ma tran tudng quan gitia
giéng va méi trudng. P& c¢6 hinh anh vita dep
vita phan anh trung thuc méi quan hé gifia
gidng va moi trudng phai lua chon ty 1é xich ctia
hai truc cho phu hgp. T4t cd cac vaAn dé nay
dudc dé cap trong cac chuong trinh Biplot.

Trong ngdén ngli R c6 cac Packages nhu
BiplotGUI, GGEBiplot GUI, bpca, gplot2 c6 dé
cap dén Biplot.

Sau day 14 mét s6 doan chuong trinh va két
qua trong R

Ding GGEBIplotGUI

> library(GGEBiplotGUI)

> data(Ontario)

# tép s6 liu c6 sdn trong GGEBiplotGUI
gdm 18 loai lua mi trong & 9 dia diém

> Ontario

> GGEBiplot(Ontario)

Ta thu dudc db thi Biplot ¢ ca giéng va dia
diém.

Trén co sé Biplot nay ¢6 thé tim dudc cac db
thi vé:hc

Tréng giéng nao ¢ dau thi t6t (Which won
where/what Hinh 1c¢)

Xem xét motgiong (Examine a Genotype
Hinh 1d)

Xem xét mot dia diém (Examine an
Environment Hinh 1e)

Tinh 6n dinh (Mean vs stability hinh 1f)

So sanh 2 giong (Compare two genotypes)

Sép xép thi tu cac gidngdua vao dia diém ly
tuéng (Rank Genotype/
reference to the “ideal Environment” hinh 1j)

Environment with

hodc sdp xép thi tu cac dia diém dua vao giéng
ly tuéng (Rank Environment with reference to
the “ideal Genotype”)
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C6 thé dung thi du vé 7 giong lda trong tai
7 dia diém (tép ondinhg.txt ) ¢é minh hoa.
>library(GGEBiplotGUI)

>

test<-

read.table("C:/nnr/ondinhg.txt" header=TRUE)

>

test

D1 D2 D3 D4 D5 D6 D7
v1 27.5 35.7 46.4 53.7 33.3 64.9 43.3

AXI1S231.09 %
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Hinh 1d

-1.0 -0.5 0.0 0.5 1.0

-1.5

AXIS2 31.09 %

v2 35.7 37.5 46.2 40.8 51.9 45.6 57.5
v3 46.4 46.2 38.7 49.1 50.4 55.6 69.4
v4 53.7 40.8 49.1 51.2 49.4 48.1 57.5
v5 33.3 51.9 50.4 49.4 42.5 63.1 68.9
v6 54.9 45.6 55.6 48.1 63.1 60.0 63.1
v743.3 57.569.4 57.568.9 63.1 43.7

> GGEBiplot(test)
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Gebiplot va ngdn ngir R

Dung BlplotGUI

> library(BiplotGUI)

> data(Countries)

> Biplots(Countries)

Chiing ta dugc mot s6 hinh chiéu trén hai
truc thanh phan chinh.

Dung bpca
> library(bpca)
> test<-
read.table("C:/nnr/ondinhg.txt", header=TRUE)
> plot(bpca(test))

Chung ta dugc hinh 1b
>plot(bpca(test), type='eo', 0bj.1d=6,
obj.cex=1)

Chung ta dugc hinh 1d

>plot(bpca(test), type='ev', var..id=36,
var.cex=1)

Ching ta duge hinh 1e

>plot(bpca(test),type="'ww')

Ching ta duge hinh 1¢

> plot(bpca(test),type="ms')

Chung ta duoc hinh vé vé tinh 6n dinh
hinh 1f

> plot(bpca(test),type='ms")

Ching ta duoc hinh vé sip xép cac
genotype cin ct vao Ideal environment hinh 1j

PC2 (29.25%)
0

«D7 ),

*v1

*D5

PC1 (43.8%)

Hinh 1f
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TAI LIEU THAM KH AO Weikai Yan. Software Ggebiplot.(Ban Beta Ggebiplot

. . trén mang tai dia chi w.w.w.ggebiplot.com).
Chuong trinh ondinh cua Nguyen Dinh Hién B6 moén
cong nghé phan mém Pai hoc Nong nghiép Ha ndi.

Phén mém théng ké Irristat ctia vién laa qubc t& IRRL
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