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Stability parameters in plant breeding

SUMMARY
Stability in performace is one of the most desirable properties of a genotype to be released
as a variety for wide cultivation. A number of statistical methods are known for estimation of
phenotype stability. The Eberhart and Russel’s model of stability have been described in (1)
and (2) and recent developments of this model have been presented by Weikai Yan (4) using
software Ggebiplot (5).
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Trong nghlen ctu glong cay trong ngoai vigc tim cac glong nang suat cao nguoi ta
con rat chu y dén cac gibng “On dinh” khi trdng trén nhiéu Vung khac nhau hoédc qua
nhleu vu khac nhau. Nhung thé nao la “ 6n dinh” thi cac nha nong hoc lai khong thong
nhit. C6 qua nhiéu dinh nghla 6n dinh hodc chi mang tinh mo ta khong dinh luong
hodc ¢6 kém theo céc chi s6 dinh luong. Trong tai liu nay ching t6i mudn gidi thiéu
mot sb nghién clru Ve 6n dinh sip xép theo ba phan sau

1- Cac tham so on dinh
Co6 thé sip xép cac tham sb On dinh dang xuit hién trén cac bai bao va tai lidu vé
6n dinh hién nay thanh 4 nhém;
Nhom A Theo ddi ning suét Yij cua glong 10 dia diémj (j=1, q) sau d6 tinh
nang suat trung binh Yj« , phuong sai s% va hé so bién dong. Hai tham sb 6n dinh
ctia gidng i do Francis va Kannenbert (1978) dé sut 1a

Phuwongsai s? = Z(Yij -Y.)?2I(q-2)
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Nhém B
Theo ddi nang sut Yij cua cac gidng i (i = 1, p) tai cac vang j (j =1, q), tinh
trung binh Y.; cta cac gidng i tai ving j, trung binh Y,. cla giéng i qua cic ving j
va trung binh cua tat ca cac gidng qua tat ca cac ving Y... Tir d6 tinh duoc cac hé sb
6n dinh sau:
Plaisted and Peterson (1959)
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Wricke (1962)
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Finlay and Wilkinson(1956)
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Perkins and Jinks (1968)
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Nhom D
Eberhart and Russel (1966)
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C6 thé tom tat lai nhu sau:

Goi céc hi¢u 5O (YIJ Y.*) gitra nang suét Yjj cua gidng i tai dia diém j va nang
suat trung binh ctia giéng i qua tat ca cac dja diém Yi« 1a cac do léch cua gidng i
(DG).
Goi cac hiéu sb (YIJ -Yix - Y5 + Y**) la cac twong tac gen * moi truO’ng (GE)
Nhom A tinh riéng cho tu’ng gidng va chi dung téng binh phuong cua cic DG cia
gidng do.
Nhom B tinh cho tung gidng nhung dung dén tong binh phuong cua tat ca cac GE
clia tat ca cac glong
Nhom C tinh h¢ s6 hdi quy cta gidng theo dia diém va dung cac DG hodc cac GE
ctia gidng d6 cing véi cac trung binh cua tt ca cic gidng tai cac dia diém Y xj. Va
trung binh toan by Y
Nhom D tinh hé s6 hdi quy cua gidng theo dia diém sau d6 tinh tong binh phu:ong
do hoi quy va tong binh phuong do sai 5O dya trén DG hodc trén GE cua giong do
cling voi cic trung binh cua tit ca cac gidng tai cac dia diém Y xj. va trung binh
toan by Y =

D3 ¢6 nhitng cong trinh nghién ctru dé chimg minh céc tham 5O trong cung mat
nhom hodc twong duong nhau hodc khi dung dé danh gia 6n dinh cta giéng s& cho
két qua gidng nhau.

C6 thé phan khai niém 6n dinh ra 1am 3 loai:



Logi I Mot glong dugc coi la on dinh néu phu'(rng sai s%; (tlnh ¢ nhom A)
nho. Nhu vay nang suat clia gidng nay tai cac dia dlem c6 thé coi xap xi bang
nhau. Neu cac dia dlem rat khéc biét (vé dat dai, ngudn nudc, khi hau, ... ) thi
kho c6 thé tim duoc gidng 6n dinh theo quan ni¢ém nay. Nhung néu cac dla diém
khong qua khac biét thi tim dugc mot g10ng on dinh, nang suat lai cao 1a rit quy.
boi khi ngum ta goi 6n dinh loai nay 1a 6n dinh theo quan diém sinh hoc. 6n
dinh nay c6 quan hé mat thiét v61 khai niém ndi can bang (HomeOStaSIS)

Thay cho phuong sai sz. c6 thé dung hé s6 bién dong CVicuanhom A.

Logi II Tinh ndng suat trung binhY «j cua cac giong tai dia diém j . Neu nang suat
Y 5 thap thi dia dlem j duoc g01 la khong thuan loi cho loai cay do. Néu ning suit
Y +j cao thi dia diém j dugc g01 la thuén lgi. Theo ddi cac nang suat trung b1nh Y +
va nang suat Y.J cta gidng i qua cac dia diém. Néu Y blen doi song song” VO’l
Y « thi glong i dwge coi 12 on dinh. Nhu vay khong glong nhu 6n dinh loai I
nang suat cua g10ng i thay ddi theo dia diém, ning suat thap tai dia dlem khong
thuén loi va nang suét cao tai dia diém thuan loi. Doi khi ngudi ta goi 6n dinh loai
ITnay la o 6n dinh theo quan diém nong hoc.

bé danh gia 6n dinh loai IT co thé dung cac tham s6 & nhom B va khi sip xep
mirc d6 on dinh cua cac g10ng (Xep thir tu can ctr vao cac hé s6) thi 4 tham s6 &
nhém B s& cho két qua sip xép giong nhau. Giong 6n dinh la giong ¢6 tham s
cia nhom B nho.

Néu dung hi¢u (Y* Y.) |1am chi s6 méi trwong (enwronment index) |; sau
d6 tinh hoi ‘quy tuyen tinh cta day (Yjj - Yi«) theo ddy chi sO moi truong [j ta duoc
cac tham s0 6n dinh la cac h¢ s6 hdi quy b;.

Néu tim hdi quy cua day (YIJ -Yix - Yj + Yx) theo day chi s6 moi truong I; ta
dugc cac tham s6 On dinh 1a cac h€ s6 h01 quy Bi . C6 thé thay b; = 1 + B

Mot glong dwoc coi la on dinh néu b; = 1 (hay B; = 0) Gidng 6n dinh va co
ndng sudt trung binh trén tat ca cac dia diém Yi cao 1a giong duge cha y vi cho
ning suat nhin chung la cao trén tat ca cac dia dlem Gidng khong 6n dinh véi

bi>1 (xic dinh qua kiém dinh T) sé& cho nang suat cao ¢ vung thuan lgi nhu:ng
khong nén trong ¢ vung khong thuén loi, con glong c6 bj <1 thi thich hop voi
vung khong thuén loi nhung lai khong nén trong o Vung thuan loi.

Hai m6 hinh ¢ nhom C duge nhiéu nha nong hoc sir dung tuy nhién viéc dung
cac hé s6 hoi quy theo chi s6 moi trudng c6 nhuge diém 1a chi $0 moi truong phu
thudc vao nhom gidng dang khao sat. Thi du khao sat 5 g10ng (A, B,C,D, E)
ma g10ng A khac xa véi 4 gidng (B, C, D, E) thi khi tinh hdi quy sé& két luan A
khong 6n dinh con B 6 6n dinh, nhung néu khéo sat 5 g10ng (A,B,F, G, H) trong do
B khac xa 4 gidng (A, F, G, H) thi lai két ludn A 6n dinh con B khong 6n dinh.
Nhu Vay néu khong tim dugc mot day “chi so moi tru:0'ng khach quan hon day I
thi van chua c6 day du co s¢ de danh gia on dinh qua cac hé sb b; (hay Bi). Néu
van dung nhém C de danh gia 6n dinh thi can luu y lwa chon cac giong tham gia
vao vigc tinh chi s6 [ mot cach than trong, dung chon céc gidng c6 nhirng dién
bién bat thuong va phai chiy dén quan hé gitta cac giong.

Logi Il Sau khi tinh hoi quy nhu da 1am v6i nhém C ngu’0’1 ta phén tich tong
bién dong thanh hai phan tong blen dong do hodi quy va tong bién dong xung
quanh h01 quy hay bién dong do sai s0.

Néu tong b1en dong do sai s6 nho thi nang suit cua g10ng chu yéu bién dong
theo dudng thing h01 quy con phan bat thuong do sai sO gay ra khong dang ké.
Noi cach khac co6 thé coi nhu di nim chac duogc su thay d6i cua nang suat theo dia
diém. Nhu vay co thé dung cac tham s6 ctia nhém D lam tham s6 6n dinh. M6t sO
ngu’0’1 cho rang nhom D khong thé dung lam thamsd 6 on dinh vi tong bién dong do
sai s0 ma lon thi chi chirng t6 mo hinh hdi quy tuyén tinh khéng phi hop chir
khong lién quan dén tinh 6n dinh cua gidng.



2- Phan tich chum (Cluster Analysis)

Nhu trén d3 trinh bay c6 nhiéu hé sb on dinh va tit ca cac hé s6 do déu dya vao
DG hoic GE sau d6 tinh phuong sai hodc hdi quy. Mot sd nghién ciru. vé sau
(Hanson (1970) Lin (1982), Lefkovitch (1985)) khong di sau vao tinh on dinh
cua tung glong ma sur dung y tu:ong cua phan tich chum dé lya chon cac glong co
“dién bién giong nhau” trén cac dia dlem de ghép lai thanh cac nhom dong déu
hon, sau d6 tim cac nhom c6 “dién bién g10ng nhau” de ghép lai thanh nhom to
hgn vv. . . Mudn danh gia thé nao 1a c6 “dién bién gidng nhau” phai tinh cac hé
sO “twong tu” (Similarity index) hodc nguoc lai tinh h¢ s6 “khic bigt”
(DISSImIIarIty Index) sau do6 lya chon thuat toin ghép nhom. Ket qua cudi cing 1a
tim ra cac nhom c6 nang suét dlen bién g10ng nhau qua dia diém goi la cac nhom
on dinh. Chon mot nhom cy thé, can c vao dién bién ctia ca nhom qua cac dia
didm dé chon gidng dai dién.

3- Chwong trinh phan tich kiéu gen x méi truwong (GE biplot)

Céc tham s6 On dinh & phan 1 ¢6 thé tinh bang may tinh cam tay hodc viét thanh
chu:orng trinh may tinh nhu chuong trinh tinh on dinh theo Eberhart and Russel
ctia Nguyén dinh Hién, chuong trinh Irristat ver 4.4. Viéc tinh cac hé sb “tuong
tu” hay hé s6 “khac biét” cung khong kho nhung viée lya chon thuét toan dé ghep
thi con nhiing tranh luan dé c6 duoc nhimng cach ghép hop 1y va co y nghia vé mit
sinh hoc.

Gan day c6 chuong trinh chuyén phén tich tuong tac kleu gen X moi truong G
(Welkal Yang 2001) tuy khong trinh bay chi tiet cac chi s6 dinh lugng nhung lai
cho céc hinh anh hai chleu rat cy thé dé danh gia tinh 6n dinh mot cach dinh tinh.
C6 thé gioi thidu tom tat GE blplot nhu sau:

Khi nghién ctru nang sudt cia n gidng tai p dia diém chung ta ghi két qua vao
mot bang hai chiéu gdm n hang x p cot goi 1a bang A

Dla diém D1 Dg e Dp
Giong

V1 X11 X12 X1p
V2 Xo21 X22 X2p
Vn Xn1 Xn2 Xnp

Sau phép quy tam, ching ta tim ma tran chuyén vi AT va tinh hai tich Ax AT va
AT x A . Tinh cac thanh phan chinh r01 tap trung su chu y vao hai thanh phan
chinh déu. Dung hai thanh phan chinh dau lam 2 tryc vudng goc clia mot do thi.
Hai hinh chiéu trén hai thanh phan chinh dau cua mot hang trong bang A (gidng)
giap chung ta v€ mot vecto minh hoa gidng. Tt cd c6 n vecto giong Vi (i = 1, n).

Tuong ty, hai hinh chiéu trén hai thanh phan chinh dau ctia mét cot trong
bangA (dia dlem) cho ta mdt vecto minh hoa dia diém Dj (=1, p).

Ma trén A c6 thé thay gan dung bang tich cua hai ma tran, ma trdn chira cac
vecto gidng Vi va ma trdn chira cic vecto dia diém Dj. Nhu vay m01 quan h¢ gitra
2 nhom vecto gidng Vi va dia diém Dj cho ta hinh anh gan dung vé mdi quan hé
kiéu gen X moi truong trong bang A.

Viéc gan ding tot hay kém tuy thude vao ty 1¢ g1u’a tong hai gia tri riéng cua hai
thanh phan chinh dau so voi tong clia tit ca cac gia tri rleng Thong thu’0’ng néu ty
1¢ nay trén 70% thi nhitng két luan dwa vao hinh anh cta cac vecto gidng va dia



dlem tuy khong that chinh xac vé mat dinh luong nhungco thé gitp ich kha nhiéu
vé mat dinh tinh. i . i

Tich v6 hudng cta hai vecto V; X D;j vé mét hinh hoc bang tich cta hai chiéu dai
(d6 16n) cua hai vecto véi cosin ctia goc giira hai vecto do do:

S0 sanh cac hinh chiéu ciia cac vecto glong Vi trén cung mot vecto D; tic
|a so sdnh cdc giong trong cung mgt dia diém.

So sanh céac hinh chiéu caa céac vecto glong Vitrén mot vecto D1g (mlnh hoa
cho mjt dia diém trung binh, tirc 1a dia dlem gia tao c6 nang suat ciia mbi
glong biang ning suit trung binh cia gidng do trén moi dia diém (hinh 1))
giup chang ta danh gia chung cdc glong trén moi dia dtem dong thot cén ctr vao
khoang cach cua vecto g10ng dbi véi truc di qua dia diém trung binh dé ddnh gid
dj on dinh cua tirng giong.

So cac hlnh chiéu ciia cac D; trén mét vecto' V; hoic m¢t nhém V; dé danh
gia cac dia dlem.

Néu v& dong thoi tat ca cac Vi va cac Dj thi co thé tao ra mot hinh anh glup
chung ta nhan xét tai mdi dia diém nén trong gidng nao va khong nén dung giong
nao.

T nhimg tmg dung dau tién cho bang hai chiéu kleu gen x moi truong da
xuat hién nhidu nghién ciru sdu hon khi khao st dong thoi nhidu tinh trang,
nghién curu céc bang Dialen. . .

Sau day la mot vai hinh anh ctia GGE biplot

Hinh 1 15 gidng va 12 dia dlem Khoang cach 15 glong dén truc di qua
dia diém trung binh cho ta hinh anh vé do 6n dinh caa 15 gidng.
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Mot vai nhan xét: Can ctr vao hinh chiéu trén truc 1 (theo huéng Tay Nam -
Dong Bac) 6 thé thay cac glong V14, V10, V2 ¢ nang suét trung binh cao. Cac
giong Vs, V13, Vg ¢cO nang suat thap
Cac giong Vi3, V3, V4 nam xa truc 1 (theo hudng song song véi truc 2) nhu vy la
gidng c6 hé sé bién dong xung quanh duong hdi quy cao tirc 13 kém 6n dinh.



Hinh 2 Vé dong thoi 15 gidng va 12 dia diém dé xem tai mot dia diém cu
thé nén trong gidng nao thi phu hop.
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Nhan xét so by nhu sau: Cac glong Vo, Vs, V4, V1, Vg, Vi3 tao thanh mot da
giac bao trum toan bo cic gidng. Céc duong thang goc voi cée canh chia toan b
mat phang thanh cac khu vue. Glong Viava Vy nam & khu vue tai do co nhiéu
dia diém nhung cac dia dlem Dy1, Dy, Dy, Dy, Dg nim xa goc toa do nhat nhu
vay co thé coi nhu cac tich sb cta cic vecto Vig, V4 véi céc vécto dia diém noéi
trén 1a 16n, tie 1a cac dia diém noi trén 1a thich hop véi hai glong Via va Va.
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