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(additive main effects and multiplicative interaction, XFRA ER WA I ) HA L FHEH L
BTN EEA ., FREAEEASHE (6xE) BEAEHTTHW. [ERY XHEA. FHER G=E BAENT 7 f
AR T 7 ARy 65.610%. 12.352%. 22.038%, M BFAKF, WiRZEME 2.75x 10"%, 3K 5 A oy Bk 7~
HEFE 500~1 500 g; AMMI RAzAnl)r &M, Rz, T4, BR. EH. BRI, £E#ZE 2006 FH3F
FEAENE, W5 2007 FHFREMEN G, RET. BL. BT, BXE. KREIUE. L. FHARE 2007 &
WIS EENIE, 5 2006 FHIFEEENA. AMI BHERESNE T, REKRES. EROEATAEAREE
Rt DAY AMMI A RIF AR R T B3R B A = R e R AR RN . PR An G x B BEAERN . AR E
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Analysis of Stability of Flower Yield of Rugosa Rose
Cultivars with AMMI Model

LI Yan-yan, FENG Zhen, ZHAO Lan-yong

(College of Forestry, Shandong Agricultural University, Tai’an 271018, Shandong)

Abstract: [Objective] The aim of this research is to study the stability of flower yield/plant of rugosa rose cultivars in
different years. Thirteen rugosa rose cultivars were tested, randomized completed block design with 4 replicates and 10-12
individuals for each replicate was employed in this experiment. [Method] The flower yield/plant during the continuous two years
was measured and analyzed by AMMI (additive main effects and multiplicative interaction) model. The article discussed the
genotype, environment and interactive effects of genotype by environment (G X E) of flower yield/plant. [Result] The results
showed that the proportions of the sum of squares of genotype, environment and G X E interactive effects on total sum of squares was
65.610%, 12.352%, 22.038% respectively, the error only 2.75 X 10™7%. And there were significant effects in genotype, environment
and GXE interaction. The flower yield/plant in the 13 cultivars was mainly between 500-1 500 g. AMMI plots and taxis plots
showed that there were positive interaction effects of cultivars R. rugosa Purple Cloud, R. rugosa Jade Plate, R. rugosa Tang Purple,
R. rugosa Tang Pink, R. rugosa Purple Branch, R. rugosa Puce Dragon by environment in 2006 and negative by environment in 2007,
positive interaction effects of cultivars R. rugosa Saixizi, R. rugosa Tang Red, R. rugosa Xizi, R. rugosa Zifurong, R. rugosa
Zhuzishuanghui, R. rugosa Purple Goose, R. rugosa Xiangciguo by environment in 2007 and negative by environment in 2006. The
adaptability analysis revealed that R. rugosa Puce Dragon, R. rugosa Tang Purple, R. rugosa Saixizi were optimal adaptation to
environment. [ ConclusionJAMMI model explained clearly the genotype, environment and G X E interactions on yield trait in rugosa

rose cultivars. It is concluded that the most stable and high output cultivars were R. rugosa Xizi, R. rugosa Zifurong and R. rugosa
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Saixizi (1 200-1 800 g). The relative stable ones were R. rugosa Jade Plate, R. rugosa Tang Pink, R. rugosa Purple Branch, R. rugosa

Purple Cloud, R. rugosa Purple Goose and R. rugosa Zhuzishuanghui (800-1 150 g). The high yield but less unstable cultivars were

R. rugosa Tang Purple and R. rugosa Puce Dragon (1 700-2 600 g). The lower yield and unstable cultivars were R. rugosa Tang Red

and R. rugosa Xiangciguo (500-600 g).

Key words: Rugosa rose; Stability; G X E interaction; AMMI model
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Table 1 The list of rugosa rose cultivars
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FEAC AR HEREAT IR, PRV ECRAS [R] S Rl =16 12 (1)
CETERRE M, A M X B A e AR R AR
PEVE B LA SR JERE, 6 BB P A W Bl R 07
TSI BCAR ) = A= A R .
1 #RIERZE
1.1 R

P 13 ANBCEEFE (R D, R L R R
2 R AR 27 bR 2 S 1 [, SR FH B ML IX 2 et
4 WER, F/AX 10~12 8k, HATHE 1.0mX1.5m,
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R, W VA AT ST, SRR Bk A
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AMMI 73 H7 ] DL S 55— 26 HAG Rk b 2 DR 2R
WEE (GXE) HAERUN AR, S EE b He— R R R
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%i'5 Code il Cultivars %i'5 Code  fmFf Cultivars %i'5 Code Ml Cultivars

gl FEVUF R. rugosa *Saixizi' 26 FE4% R. rugosa ‘Tang Purple’ gll L) R. rugosa ‘Purple Goose’

g2 2 R rugosa ‘Purple Cloud’ g7 JE¥ R. rugosa‘Tang Pink® gl2 KU R. rugosa ‘Puce Dragon’
23 JH4T R. rugosa ‘Tang Red’ g8 2% R rugosa ‘Zifurong’ gl3 FHIH R. rugosa ‘Xiangciguo’

g4 P4F R. rugosa Xizi ’ 29 LI R. rugosa ‘Purple Branch’

g5 T4 R rugosa ‘Jade Plate’ gl0

REXUME R. rugosa *Zhuzishuanghui’
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Table 2 The data of meteorological factors

fF/H  Year/month

2006/01  2007/01

2006/02

2007/02  2006/03 2007/03 2006/04 2007/04 2006/05 2007/05

=

i i Max temperature (C) 3 4
V143 )% Mean temperature (‘C) 1 0
F K% Min temperature (C) -2 -3
#% H Heating degree days (base 65°F) 990 993
% H Cooling degree days (base 65°F) 0 0
EKE H Growing degree days (base 50°F) 0 0
#% 15 Dew point(C) -7 -11
[%7K Precipitation (mm) 1 0

15 13 21 21 26 28
11 9 17 16 22 23
7 6 12 11 17 18
542 430 514 151 153 28 8
3 2 67 48 219 291
129 107 378 346 655 753
-6 -1 3 3 10 10
1 20 12 19 176 31
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S IR ZE B o A 25 0 AT
FEHEAE, gy A5 n AN A O3 R 3 i o 7
JEEE n AN ERRA AT E 35y, n AR 3 R
R R R BN, 0, AR ZE . R
Jii L PPDPS7.55 it T 43 M i 11 AMMI AR 43 A A

AT

ITs Yon

2 BRSO

FEANEAEAY J7 22 IR ik b, B pk =1
AT 220, SRR, AEEFRIR AR
kB T =R (P<<0.01) o It4h, GXE I
AP 2 AR, (3% 3D, M LERH AMMI
LI W 25 i WM L SOk i chra T N VT S E S I
BilA & GXE HAEXBBR ™ {E B 15000, 6 2006 4
2007 4 13 ASECR AL AR AR AE AT T AMMI AR

F3 HRBHRFILEHIEAES. LRI AMMI HEE 47
Table 3 ANOVA, linear regression and AMMI analysis of the yields in Rosa rugosa

Ji: Methods Iji H Ttems df SS F P

VE=vixil S Total 38 16672384.17

Analysis of variance HH G 12 10938726.89 5.9543 0.0001"
B E 2 2059415.809 6.726 0.0048"™
%% Error 24 3674241463

L[ 43 # R Total 38 16672384.17

Linear regression analysis R G 12 10938726.89 -1.08E+16 0.0001""
W E 2 2059415.809 -1.22E+16 0.0001™
L HAEH GXE 24 3674241.463 -1.81E+15 0.0001™
45914 Joint-regression 1 1710003.857 -2.02E+16 0.0001™
FE 9] Gene-regression 11 1964237.606 2.11E+15 0.0001™
85 H]IH E-regression 1 4.66E-10 5.5 0.0388"
%% Error 11 9.31E-10

AMMI #i7 B Total 38 16672384.17

AMMI model HH G 12 10938726.89 2.15E+16 0.0001""
HEE 2 2059415.809 2.43E+16 0.0001"
2 HAEH GXE 24 3674241.463 3.62E+15 0.0001"
TS 43T PCAL 13 3674241.463 6.68E+15 0.0001""
%% Error 11 4.66E-10

TRTFEFBEER (P<0.05); T RFBFWBEER (P<0.0D)

" Represents difference at P<<0.05; ~ Represents significant different at P<<0.01



1764 S SN € | < A 41 %

RHT (R 3) o 4R, B, FEE K GXE
HAE R #4350y B 5 R 65.610% 12.352%.
22.038%, ¥R ACE, MR 2.75X 107 7%,
Lk IR TR T S R RE R RE 10.257% 01 GXE B
YE o FRRF IR 1) AMMI R0 437 e R0 2 Ik A S
FH, BT 22.038%M AR MBI AR, BlH
SNTHRERE TR A HAE R, R — R T 225y
BT R AS BAR AR IR 22, AAFAE GXE A H.
EM . B AMMI [R5 #r 45 R v AR th, 8215 —
TGRS BAE S RE S 82 30 40 KT/ A HAE R . 1X 4k
R, AMMI B REAR AR = IR GXE A
AMMI BRI S T BEDR L B85 R AT A A
IR B TR .

DL R SRR = AE 5 0 x B, PPOR B R
IPCA1 (interaction principal component axis, H.A/EZMN
TR M) AE D RIVE RSB, R B AT DR bR
Kl AMMI 208 HE 7 ], DLl sepk = {e i P34 (e
MV RO B 2 b, VElZ A A E g (K
D o MNETALLEH, BT L, BT 35T
REERA IR, e SR sk = e R T A
500~1500 g, HFHIEAE 1000 g BT, If H Al LLAE
K2 H R ) PR P AR S A AR 7 2006 4F (el) 5 1
] 2006 “EFFRBIELL 2007 4F (e2) B & HOHL H Fh
WHEMRE . LB, WL IPCA1=0 F—4
KV, Ha. B R Bk, SEEEL. Kk
i 55 2006 AFERSEIR TR N IE, RIDGIL = fe it 4
HARER S 5 2007 SRS ELAE N f, [FIFEH,
PO L. PO, BB KRB, RIE. &
FIR 5 07 FEMIREE HAE N IE, 5 2006 I IAEE H

40r
A

301 e2
3
& 20F 213
§ 2 ”:
& 10 Ag ‘gS g6
E 0 g7n59 1 )
[ glifagio &

A
E -10 D gl3 1000‘ 2000 3000
i A R 2’8
20 g3 el
=30 =

1) ¥Rk i Flower yield/plant (g)

1 FREFN i EEFE
Fig. 1 AMMI plots and taxis plots
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