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Analysis of Anthocyanin Content and Related Gene Expression
During Fruit Coloring of Pyrus ussuriensis Maxim,

LIU Chang' , REN Aihua’, LENG Chunxt’, GU Guangjun', HU Yinghui' , YANG Yue' , HAN Jilong’
(1. Mudanjiang Branch, Heilongjiang Academy of Agricultural Sciences / Key Laboratory of Breeding and
Cultivation of Cold Region Fruit Trees, Mudanjiang 157000, China; 2. Horticulture Branch, Heilongjiang
Academy of Agricultural Sciences, Harbin 150069, China; 3. Institute of Biotechnology, Heilongjiang
Academy of Agricultural Sciences, Harbin 150023, China)

Abstract: In order to clarify the anthocyanin content in two Pyrus ussuriensis Maxim. fruits at different
developmental stages, the accumulation trends of the two main components, cyanidin-3-O-glucoside and
cyanidin-3-O-galactoside, as well as the expression levels of anthocyanin-related genes. In this study, the
contents of anthocyanins and two main components of 5 growing fruits of 'Longxiang' and '79-1' Pyrus
ussuriensis Maxim. were determined, and the relationship between anthocyanins and main components and
related genes were analyzed. The results showed that the anthocyanin content of '79-1' was higher than that of
'Longxiang' during the fruit development of the two Pyrus ussuriensis Maxim. varieties, and the anthocyanin
content reached the highest 100 days after flowering The content of two main anthocyanins in the fruit showed
an overall trend of first increasing and then decreasing during the fruit development stage, and content reached
a peak at 100 days after flowering. The relative expression of anthocyanin synthesis genes POMYBIOS,
PbMYC2, POobHILHI130 and PObHIL H62 showed a trend of first rising and then falling throughout the whole
development period of fruit, which was the same as that of the two main components of anthocyanin. In
addition to POMYC2, the expression levels of three other transcriptional regulatory genes, POOHI HI30 ,
PbOHG62 ., and POMYBI08, were lower in '79-1' than in 'Longxiang' at 40 days after flowering The results of
correlation analysis showed that the expression level of PbMYC2 was not significantly correlated with the
anthocyanin content, while the coefficients between POMYBI08 and PbbHIL H62 and anthocyanin content were
greater than 0.5 in both varieties, that they play an important role in anthocyanin synthesis.

Keywords: Pyrus ussuriensis Maxim. ;'Longxiang'; '79-1'; f{ruit development; anthocyanin; gene expression

45



HZ - Bk - ARk

2 % = Kk L #H F 3 4

(Itoh Hybrids)™' . A2 J& 41 8] 24 #h B A 9] @
() 24 Ffr O 3, A AR K BACIE L B A L O Y M (i
15 s ALY T4t P AT 2 22 (6] 5 3 E B AR R EE B
SRACIL B, W 4 B R TR AT 5 VI A, B2
Bk B AT R B R TSI I E K.
FHEHAT R 50 Z A, FEREEMEKR
FIf 22 Sk O b, e Jb BT i Y R R R
Je VT A b iE R FL Al X R IR . A
XIATL IR AL B 2 A 5| AR B o g b, E LR
G S] A K RN A ) 2 R AE A5 O T R AT S
TR L R WL X 5] Bl 6 BRUE AT 28 S04 . OB A
Yo A R LR G PN el B 7 02 2 IR G i ik
(AHP) , 3% J& — il 2 v 20 B 5 58 1 53 # A0 25
B 40 LAY 2 4 0 T AT A S5 BT R — Fh o bt
JriE R R L ) T E AR Y
g OB N o 1 TN 2 N < I AN = |
Zull0 pE gL AR e AR R
TEAE P RN AT 250 A N L EM S R S |
[ 2= 90— 2,

0 b DX AR IS ELAT 2 TR A AR K F
FEFEFNAT 25 78 5 X, 2 el A P Pl 45 4 b v gl
VI ARG A 1 AT 2 e ZH TA] e B, LSRRI AT
HAEAE I S| T R AW B TR A U
EWERYZ A 14 d 25 £, 5 m 7 05 308 .
3 51 AT JE AL ] 2%, B8 65 1 AT 24 JE (1Y) 46

ez 40 d DL b, A7 A 2 v 30 AR g Ak R H
PRI I Ay 5 16 HH 3 B A% M s DX el AR 8 07 R 4 ) 1
A5 24 JE 2L 18] 2 A R AT 53 5 | R AR RS 35 A
AT 2 S 4 B) 2% ol 5 A, DA I P AT R R UL B
PEZE 3 AN D5 TR e 15 MPEM TE A . 2L 3 4R BE
A7 I FE 5% 5 2R FH U2 WK 43 B 6 X LA 7 M b [XC
B 5 Fp e BLHEAT 25 5 PR . LA 6 5 A N s X
el A & A0 AR 0 5% 105 LA K o >4 b 1) A 2% )i 201 () 4
B AL Al A 7 SR AR 2 AR
1 MESJk
1.1 ##

AR R 2020 4E 10 3 I BT TR LU 4E 3
el 5 WS 35 ASAT 25 S8 AL a] 22 Fh b Al (3R D)
BEC S Ay 3 AR A A K, R R E L IR R K
i A B FR 10 B

T 2020 4F 10 H 10 H B AR A TR M A9
T RRHRNY A AR e 571 el 225 B, BRATEE 70 em X
90 cm, IREHLLZ T 34°15'49"N, 117°07'23"E, 4E 1y
A 14 °C OERRFE R M L HEK BT, VD B
+.pH7. 8, EC{H 96 psecm ', AHLEH S 5.3 gokg '
A 32.9 mgekg 'L HERLAN 199. 0 mgekg !, AL
W 35.8 mgekg ', FAEJEUEAT H B K IEE B Bk
BB B SR T AE. WS SRR B R
PE L FE LS A [ ) R FT 24

R 1 3IFE 35 ANATH R A T & T

s il F i F rih

1 [ % L (Bartzella) 13 Seok 2 (First Arrival) 25 T 7% (Morning Lilac)

2 /A B} R A (Duchesse de Lorraine) 14 ¥ (Pink Double Dandy) 26 FHOL B 5 W (Cora Louise)
3 # IR (Yellow Double Dandy) 15 7 P B (Hillary) 27 H K& (White swan)

4 % K BH (Sonoma Sun) 16 L2 (Visions of Sugar Plums)| 28 Fii % #% % (Raggady Ann)
5 A2 % (Garden Treasure) 17 3 5% (Strawberry Creme) 29 KL K A (Scarlet Heaven)
6 1 )50k 7 (Prairie Charm) 18 B B (Lollipop) 30 R (Simply Red)

7 158 % 71 (Border Charm) 19 2% (Pastel Splendor) 31 #1435 (Kopper Kettle)

8 9 A il (Singing in the Rain) 20 RFT B PE (Julia Rose) 32 JiE AR 3K ¥ (Magical Mystery Tour)
9 7154 (Lemon Dream) 21 X% (Gordon E. Simonson) 33 K % 3 (Caroline constabel)
10 4 #24 (Canary Brilliants) 22 £L.%: 9 (Yanke Doudle Dandy) 34 % (Oochigeas)

11 £ 2 (Scrumdidleumptious) 23 It — (Unique) 35 YLAIEAZ (Callie’s Memory)
12 A 0] BE A 2 (Impossible Dream) 24 P4V (Watermelon Wine)

1.2 FHix

1.2.1 3l Ar4a&mkag o  fRPECP A R4

R R 00 o e R S L — B A AR M A

FEFF 2525 ) (NY/T 2225 —2012)0% Fi1 % % SC ik

AT 2 A B 2 R A PR R AT 2510 g

W A8 B M T7 35, 10 50 247 & R AL A £ 3847 7]
46

VR A 44T H ) 3R B, DA Z2 A4 Motk rp i 28 5 F
W BAR A G 15 PRI 4n, B AR K Pl
N AN S Uy e VA58 G 7 B AN = NS IV
PE RS A AEAR AR AR ARORL BRI AL ) K
AL YRR o

T 2021—2023 4, JELE 3 5, 45 S AP 6 Bk



3 4 K

BF R TERSA RN 2 BN A5 A LI SN

HZ - Bk - ARk

1 A 27 8 B PR AR D A HE B L E AT HE R AU
WENPETERRAE 7 A —8 At AT BN, H e
B SR T S A B R 5 i A I
R 1 A0 R IR B AR B L 2 RO R BR A 1Y
Tk AT INE AT . RO AR RR B0 R Ry
Aii 8 D0 IR S RRAIE 5 28 B D TEAE I 25 A BE IR
P JE s FEARON 13 BRIT FEAS 26 B B0 5 R i D S AE
BRI B 2 0.1 om 19 B RO 3 3 1) il #k f
e A G 5 SRR A B AE S TR JEE O 0. 01 em
AOWEAR R RO 3 R DL b 15 em b B9 ZE B89 AR
g R B A AR 5000 DA B i g Oy g (0 BT 415 2
RIS IE] . FEMLBCPEGE T b, 4B 0 L AE TR T H 0]
Wi s AEAE A BEHILE B — AR PR B9 3 A 6 e B TT i

1) e K AR s AR AR R S AL IS AR 2 F 7 5 em &b
B AEAS T A 5 FE AR AR 1 Oy 5 P A 5F 1 2 AR T Rk E)
BJa 1 2R R S 00 KA B AE A o 1 2%
A6 DT Tl 1 6 0 25 35 1) KA.

1.2.2 #HEMERGES #EdXT 15 NN
PER 0 5 38 ik 5 R o A L AR 4l 45 0 R T (D
FIAHE K R R R R T iE (AHP) #2245 25 )8
A ) 2 Fh 5| PRI LR A IE I IR R LB 3 2
51 2R EWZE A G R AT 2 )8 48] 24 R Ed
MR B2 AR 26 2 2R AHE)ZE (O 4
38 8 PE CC1) A RR AR PE (C2) BB 1 (C3) = AN )5
M5 3 )2 B E (P 15 NIEN I 7%
(£ 2,

x2 NARARZMBEMESTENMHNERSTERRER

A His)Z C Az P 4652
A7 2 J 2L 1) 4 Pl 5 | Fh SR B A 25 5 A C1 3% i P1ZE K H P2 HUw P3P
C2 Al kR P4 030 P5 FE RS . P6 Bk P7 254 P8 25 L1 P9 MR
C3 W P10 fE8 (P11 fE 4 (P12 1E42 . P13 fEAF AL P14 FEARIEN] (P15 M AELE )

1.2.3 BEIBAFNEIFEREIFITS BT
AT HH ) B0 L 5% Inl 465 R 2 S BRSOk L 1 E 4%
TR B PE ARl TR IR 1 ~5 Ay AT IR E , BT

K5 ERIE N 4 4 BB E R 3 4. KR
M 20 R E T 1 o A8 bR BAR B9 IES> br
i 3 i,

xR 3 FMERHRERE
fobi WA
54r 453 343 2 4y 14

AR i iy 4 85 L
E/IR N S TC BOR RO A R, 1/3 LN w5, 1/2 Y B 59,2/3 LB

R ERE MR e
iy #Aeb S EECRR O RAG R, T 1/3 hEEL LT L2/ B e 120 o2/ MM REE

SN A PERE R, % MR A BCE A R MORR LR R B ORGSO B
AR MR L~ 313 g TP - o A B
a4 /d K.>180 B ,170~180 H4E,160~170 BH,150~160 Ji, <150
TEBEL/ B >12 10~12 §~10 6~8 <6
/317 -3 oA 7 B, R I, SRS 1 BHLBR A w2, TR B 22K,
ek AN [ N
2/ mm >11 10~11 9~10 8~9 <8
ZEH L L BH GiEREN B i
R /cm . >>60 5 ,55~60 H4E,50~55 A%, 45~50 ik, <45
piRL) NGRS B EapiAl or 1£ 74 L8]
i) MIETH EEHA  BEEATE AE BRE. AR Rz WG H6 REE B A, A
i ANl EZ I =R N ) S

142/ cm >16 15~16 14~15 13~14 <13
MM/ mm  >4.8 4.6~4.8 4.4~4.6 4.2~4.4 <4.2
BERAEW /A >15 13~15 11~13 9~11 <9
ARSI /d 8 7 6 5 <4

47



HZ - Bk - ARk 2 %

I SN

34

1.2.4 HEo#  EXHNAERESE . # FH Excel 2019
BRAE X 45 A Fa b HE 1T G811 B Ak B DL K i 5 25
B VF5r . N Vaahp V10 30844 8 2 0 43 A 45 4
A5 Y ) ) T R B R AT — B A I M A A T
LSRR R
2 HiR550
2.1 mFRS|IMEERD

e 4 AT AL, 7838 NP 7 I A K SR RN AR
B AL 21 A, 5 60, 00 %, 1 A K 55 1R 55 Y
A 6 AN AN AT 17, 14 0, BB R 2 19 S A AR
AU P PR SRR G S R 17 A, 48,570,
T AT 1 559 RN A8 55 0 R 10 A 5 i A4 5l AR 440 5
R 19 AN T T B 55 R 55 B S AR A T A
LRARE A 2 Ul R, Hh B RE A
B RN A Pr B e AT 74 AR A K3 P
PR M S48, AR R ORKBH R T YW
it kriER SRR CME— CRhEaET R
B B YLRIEAL 9 A b A e AR A B B A
[ R R S 1 S > O R R T B OB A
B0

FEAB AR R 7 1T o AN (] 5 o (%) 2 o 1 22 1) 3%
K H A A K (170 DS FAE 21 4,
i 60. 00 %0 » 1 2 i 1 J 4SS i (<160 D Y i
94, d 25,71 %, AT 2 Rt K.k
BOECF34 11 B, @i 11 Bery d dh A 17 A4, o

48.57% , BRAUEEE e [ K A B L el A B Y R
H 25 A, i 71043 %, 1 B JCHR 43 1 i R RR TR AR
2. MM 10. 36 mm, T LA M, 2%
B KB EMMAE 25 4,05 71.43% 125
M A D AUE 5 AN, 14, 29% , Sk
o0 59. 09 em, Hrp, Bk S KT 55 em BY R &
A 24 4005 68. 57 %, M BRE KT 50 cm
RSB BB R 5 A, 14.29%

FEWL BT L 35 A AR E A SR
R @, o B S AD 19 A, DI A oy 3,0
BoE ARG ZamFh 16 4, f
1S R N =Y e T S S P R )
14. 97 cm, Hrp N AT RERY RS fEAR B K, R 18. 78 cm,
M LW R/, R 12, 25 em, FHAEAE KL
4. 69 mm, ik L AT 25 AR AR L 2 g S P AR O
AL, BEARIEWIOE R 13,80 d. &b Bl ] 22 5 4%
K@i 13 d W EFA 19 4. & 54, 29% , Hrp
CME— ORITRAS KRR TSRS 11 Rl A IR
W 15 doii 1 RRS % KRR
1L SRR B AL I B L KT 12 d. 35
MR R 6 4, HP A B R AR
FIREMAS A i B SRk R A % 13 M
FhAG AL AR 38 7 d B DL b T Bk 7 ¢k
CLOR A R Al I R T R ME— 7 AF 10 N
P AL A0, N FAEF 5 d.

R4 BANGEABREMRFERMN MRS TR

e R ERBUR R ket TERY - S %E e/ - - et/ ZZE j;ﬁ? ;;E
E T d % mm M em cm

mm d d
1 [BF/2Z 0 WM B 185 1 B oEM 10,67 B 68.56  #EAM W4l 16.31  4.82 14 7
2 ARRA W B w182 13 BEGERE 1113 FH 8251  HEE WAl 16,58 5.57 16 8
3 HIR ¥oOREOH 148 7 FHCERE 8.85 BH 47.56 KR 4 13.56  4.38 11 7
4 FRMA BRO® w182 1 47 W ] 9.24  HI. 5736  faifEA BN 13.17  4.56 13 6
5 ER2E B Bw b 17 12 by Wil 8.67 Ay 43.67  fu e 4 1579 4.83 13 6
6 HEES R W BOR 184 7 BEERR 1279 H o 78,94 AEM L4 16.36 558 14 7
7 s o A BER 175 5 BEGERE 889 FHH  55.43  HUE  EMEQ, A4 1413 449 13 5
8 W BGRB8 186 12 BEERM 1034 i 72,95 BN EME@.A 1267 477 10 5
9 Frigss MROBR OBRO1T3 14 BEOERE 12,37 BHE 70.65  fif# EmEE.R4 16,72 483 17 5
10 et BH OBSE BE 1M 8 MG ERIE 767 Al 57.42 AR EMPEGR4 12,94 424 10 6
11 £ OB BER 183 16 B ER 12,24 HY 5874 ERE MA@ 1572 467 15 7
12 RARgmAs o BoE BOR176 12 Rl 9.56  HIL  59.29 fER B4l 18.78 513 15 9
13 ek hoOBR HoR 181 11 4 W1l 9.30  EL  58.69  AiEM .l 1426 4.56 14 7
14 BRA ROR KR ORGR 166 12 BgVER 1231 BH O 65.45 A .4l 1476 5.26 22 10
15 i WO W 184 15 BgVER 1.260 B 67,78 FEAM .4l 16.87 4.9 16 9
16 BLEE B o 168 12 LS A | 9.75 HHE  53.59  Hum B AL 16.84 4.5 16 6
17 LK L UL R I VL 9 92 7] 9.95 HIL  45.43  FURR B A4l 14,53 4.76 11 5
18 PERERE WS OB RS 172 7 FGEAR 820 FHE 5469 fibR EEMEE, R4 13.16 421 13 5

48



3 9 R SRR CUEEHE T R HE - @Ak Al
x4 (8)
R . e ., ERE R AR
BB m ER BRI ket TEEY - Z%H/ fﬁ R/ .- - wiw/ W
E I d % mm 3 em cm

mm d d
19 3 BB b 145 18 B 8.89  MH  53.58  HURA EmMEE. R4 13.27 346 11 6
20 RAWHI % 0B B 10 11 FHGEAR  9.75  FAE 55.86  HURIH B Ak 13.21  4.53 9 6
21 B %N e BEooh 182 10 S oEM 9.96 B 56.49  faifEM Har, ol 14,63 4.3 16 5
22 ARV N ' S S L 1 12 B ER 924 B 55.79 ffbM 218,40 12.25 5.3 14 6
23 ifE— WoOBsR W 179 7 BEGCEAR 1435 I 73.64 HRM Har, 4l 16,79 553 22 5
24 PSR 157 15 % oEl 864 B 52.79  fifEM AN 14.24 4.6 16 6
25 TH% B b b 162 12 THEGRE 10034 H 58.65  MUER  SMEM.H 1783 513 12 6
26 FBESH b b B 1 1 Ry dE 10092 EHa 52,34 AR HEEEM 1458 474 15 7
27 EPN R L U 5 FFEOEARR  7.90  BE 30.85 MM {EE6G.A 1521 402 10 6
28 WEaEE b BE o b 165 5 Rl R 1450 B 58.53 MRl [MEfLAL 1468 4.79 9 6
29 ReaOXRE B 5 &KE W7 18 gl 9.92 B 5379 MU AL, 4l 13.21 415 11 4
30 BREE KRB O BE 43 22 BEA 8.93 KA 4562 MU AN ) 13.53  4.11 9 4
31 BRaar  BOR OB RO 183 11 Bk gER 1145 BT 58.49 AR AREEA . RLL 1489 452 14 6
32 BEARRE W ok R 173 11 Ry dE 10052 Hao 7173 R BREG.4 1452 467 16 4
33 FEE OOBOR BRSO 154 11 PRI 12,70 BCH 57.75 AR BSR4 16,18 452 18 8
34 Loy WO R 183 12 Bk GER 12,05 B 75.83  #AOM REEG. AL 1713 485 17 9
35 gAhiel,  BaR w182 13 B EARR  9.35  BH 57.84  HUEE WEE G, R4 1456 4.73 0 11 7
Ty - = = 16957 11 — 1036 —  59.09 — — 14.97  4.69  13.80 6

2.2 FIEERER—BEKRE

AR A TEM B 50 & ZIE4 . %
WA ) GE 0, R 1~9 HSRARBE Bk X 4
WZE (O MG AR ZE (P) 45 38 b (1) 41 X 52272 B iff
TP 2 — o MO 4 A 0 07 2 5 43 ) o
A-Ci,C1-Pi, C2-Pi Hl C3-Pi, % 2% %1 B4 k17 it AL
— PR G L 45 R R L 4 AN TR B A — Bk Fe
Z CR B4 324 0. 000,0. 009,0. 007 1 0. 007(F 5),
BI/NF 0.1, a3 — SO B6 L 45 J0 007 0 P 2L
2.3 WESH

R 40 0 DT R I R — PR AG 86 T R 2
(OXFHARJZ (A BB {5 FTE bR )2 (P) X 29318
FEOMAEM, mEs5 T, ELREZEC,E
REPE CCL) A3 M (C3) M AL & & . ¥ R
0. 400 , F AR FF M (C2) B AL E /1N, R 0. 200, i
AP oy P 0 08 5% P 5 () I 2 % 0 . A 3 1
AT, AN EE A R /MR K R - B M (0. 458) | Tt #41
(0.416) ER (0. 126) , & B 09 P A $bk: 55

WL, FEREARFEME DT I, %01 (0. 389) FIZE H 5T
PECO. 20D BN AT P, EBH B M EH 2, AEWL Y
P T L A6 £ 0 AL (B B 55 (0. 363) , HR 242
(0. 228) , i B 1L €20 J2 52 i) 00 5% M 0 M e R 2 1Y
fehw .

B Z Cioxt H R 2 (A) BALE (5 38 b
Pi XTI RZ Ci i BLE B A I, 15 2 45 45 Pi X H
FRIE (A B BREE (2 5), 15 DMEFRI0 B E
B F = B AR AR R R P 1k (0. 183) . T #4 %
(0.166) , 4£ {0 (0. 145) . £ 4% (0. 091) | & - ]
(0.078) AEAL (0. 052) FERFEHA (0. 052) A K4
(0. 050) AEZE BT 71 (0. 040) \ZEHL (0. 033) (AEHE
FHC0. 030) EAAEAE I (0. 023) Bk (0. 017) (BRI
(0. 016) FAEREL 0. 016) , EBA G M | i PPk |
FE A0, AR I e i IO AR (B 17 o K 25 DA 5 1)
R PR JR AR RY T AR o L Bk A e AR AR A B
T AR I BCER A /DN 2645 25 [ MO 3& 25 6 0 F f v
SR AR X 0N

i

x5 FIETIEREMNEEM—BERE
JZ IR S T RE B O R A BFL_ B L CR BAE HEA4
A-Ci A Cl C2 C3 — — — w 3. 000 0. 000
Cl 1 2 1 — — — 0.400
C2 1/2 1 1/2 — — — 0. 200
C3 1 2 1 — — — 0.400

49



HZ - Bk - ARk 2 A& T R % H # 3
x5 ()
) — B
JZ K5 ) W 46 P W P A WL BCPFEL % CR MAE S HE4
C1-Pi Cl1 P1 P2 P3 w 3.009 0.009 — —
P1 1 1/4 1/3 0.126 0. 050 8
P2 4 1 1 0.458 0.183 1
P3 3 1 1 0.416 0.166 2
C2-Pi C2 P4 P5 P6 P7 P8 P9 w 6.041 0.007
P4 1 5 4 3 2 4 0. 389 0.078 5
P5 1/5 1 1 1/2 1/3 1 0.078 0.016 14
P6 1/4 1 1 1/2 1/3 1 0. 082 0.016 14
P7 1/3 2 2 1 1 2 0. 164 0.033 10
P8 1/2 3 3 1 1 2 0.201 0. 040 9
P9 1/4 1 1 1/2 1/2 1 0. 087 0.017 13
C3-Pi C3 P10 P11 P12 P13  Pl4 P15 w 6.041 0.007 — —
P10 1 1/3 1/2 2 1 2 0. 131 0.052 6
P11 3 1 2 4 3 4 0.363 0. 145 3
P12 2 1/2 1 3 2 3 0.228 0.091 4
P13 1/2 1/4 1/3 1 1/2 1 0.074 0. 030 11
P14 1 1/3 1/2 2 1 2 0.131 0.052 6
P15 1/2 1/4 1/3 1 1/2 1 0. 074 0.023 12
2.4 ZEEM i ek REOR R AT MR B

AR A8 T () 298 1450 40 R R (A 9 (3R 3), % 35 A
h RN Y 25 HE B AT B — P4 SR AT o 1 7 LA
6 A5 AH N 1 A R FE AT AT B 45 B A A
FlAOLE & 0 0 1A . AR 4 5 BP9 25 &5 0 M 45 R
(£ 6). 854 HE LB 35 A FR 5 44
FRGERITE >4 3 o 1 % s wmhi B
CONEFRN TP BAT R S E— R
CFEFET AW B, HOE M BR UL E A (AR AR
RS S5 A R B v PG e 76 4 M b X[ b o i
T s B IE A 1E3. 6 ~4.3 43 11 2, 4%
PP CORTTRERIES CRIRAY R KB

9 A~ b B, FE T R LB AR PR R b SR
B LR A R AT R M AT Bl ARHE ) 5 25
FVEE 2. 9~3. 6 73 0 T 2. 45 BLAEAL”
CPEICTHE RS T A 557 45 9 A il Bl 3 28 b 25
AR B — e (BB A FE OB o] AT
FE MM ZEN LR <<2.9 AN %A 10 1
RN OE AP NAP N PN RS S TR 67
S5 30K S8 TP 7 3 I M L B PRI A R T T £
R A EARM M XHE) . g HERE 74 1
GO 9 A T G it B 7 1% M 4 DX E A7 el bk UL B
F 16 A R T 0L A AT 2 AR AE R RAE DL 1

F6 BWMUHLBEAAERMIIMRANESENER
75 i il T B AR R W BATS R
1 A b B (Hillary) 2.000 0.913 1. 948 4,948 1
2 A B K A (Duchesse de Lorraine) 2. 000 0.816 2.000 4.903 I
3 [ 2% $7 (Bartzella) 2. 000 0. 865 1. 866 4,817 I
4 B2 (Oochigeas) 2.000 0. 897 1.657 4. 642 1
5 R F7 (Prairie Charm) 1.834 0. 850 1.813 4,584 1
6 I — (Unique) 1.817 0.739 1.702 4. 345 I
7 =F 3& (Scrumdidleumptious) 1.733 0.913 1. 600 4.315 1
8 ¥4 (Lemon Dream) 1. 650 0.779 1.754 4.271 I
9 A1) HE 9 4 (Impossible Dream) 1.550 0.754 1.843 4,216 I
10 #3189 (Pink Double Dandy) 1. 600 0.702 1.713 4,102 Il
11 & K FH (Sonoma Sun) 1. 950 0.832 1. 202 4.053 II
12 M Hif (Singing in the Rain) 1. 950 0. 865 1. 151 4.052 Il
13 ek F (First Arrival) 1. 550 0.832 1.572 4,023 I
14 | % ¥ (Caroline constabel) 1. 650 0.591 1.430 3.742 I
15 B4 (Kopper Kettle) 1.783 0.897 0.962 3.712 I
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16 B 5 W (Cora Louise) 1. 366 0. 787 1.457 3.662 1
17 AT Z (Callie’ s Memory) 1. 950 0.759 0.811 3.589 I
18 P I 9 (Watermelon Wine) 1. 366 0.582 1.543 3.543 I
19 T 7 %8 (Morning Lilac) 1.417 0.677 1. 336 3. 499 I
20 {EE 2 5 (Garden Treasure) 1.333 0.561 1.588 3. 499 |
21 J8E AR & 3 (Magical Mystery Tour) 1. 301 0.787 1. 316 3. 490 I
22 %% (Gordon E. Simonson) 1. 067 0. 816 1. 484 3. 437 il
23 A LIBEZE (Visions of Sugar Plums) 1. 250 0.636 1. 382 3.321 1
24 21349 (Yanke Doudle Dandy) 1. 250 0.677 1. 313 3.310 I
25 185 %% 77 (Border Charm) 1.366 0.578 0.921 2.934 Il
26 W5 B %F (Strawberry Creme) 0.867 0.739 0.898 2.521 I\
27 it 3% % 44 (Raggady Ann) 1.017 0. 630 0.782 2. 498 N
28 I (Yellow Double Dandy) 0.583 0. 384 1.347 2. 349 1\
29 2% (Pastel Splendor) 0.934 0. 424 0. 748 2.158

30 e H M (Lollipop) 0. 800 0. 544 0.707 2.104 I\
31 4 #24¢ (Canary Brilliants) 0. 800 0.309 0. 884 2.062 1\l
32 K8 (White swan) 0.733 0.223 0.784 1.757 I\
33 K LI K 4 (Scarlet Heaven) 0.718 0.416 0.543 1.729 N
34 MR (Simply Red) 0.718 0. 384 0. 491 1. 627 v
35 S F] W F PR (Julia Rose) 0.400 0.376 0.754 1.599 I\
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Comprehensive Evaluation on Introduction Performance of
Paeonia Itoh Hybrids Based on AHP Method

ZHANG Ying, GUAN Ying, ZHANG Guangqin
(College of Agriculture and Forestry Engineering. Xuzhou Vocational College of Bioengineering / Xuzhou City

Key Laboratory of Modern Agro-Biotechnology, Xuzhou 221006, China)

Abstract: In order to identify suitable varieties of Paeonia Itoh Hybrids for landscaping applications in Xuzhou,
the Analytic Hierarchy Process (AHP) was employed to evaluate the performance of 35 introduced varieties
based on their adaptability, plant growth characteristics, and ornamental traits. The results showed that the
weights of disease tolerance, heat resistance, flower color, flower diameter, and green leaf period were higher
than those of other indices, with values of 0. 183, 0.166, 0. 145, 0.091, and 0. 078, respectively. Based on
the comprehensive evaluation scores, the 35 varieties were classified into four grades. Among them, seven
varieties, including ‘ Hillary” ‘Duchesse de Lorraine” ‘Bartzella’ ¢ Oochigeas” ‘ Prairie Charm” ¢ Unique” and
*Scrumdidleumptious’ were classified as Grade I. While nine varieties, including ‘Lemon Dream’ . ‘ Impossible
Dream’ ‘ Pink Double Dandy’ ‘ Sonoma Sun’ ‘Singing in the Rain’ ‘ First Arrival” ‘ Caroline constabel” ‘ Kopper
Kettle’and ‘Cora Louise’” were classified as Grade II. The comprehensive evaluation system established using
the Analytic Hierarchy Process effectively assessed and classified the introduced Paeonia Itoh hybrids, and the
selected 16 varieties were found to be well-suited for landscaping in Xuzhou Region.

Keywords: Paeonia Itoh hybrids; introduction performance; comprehensive evaluation; analytic hierarchy

process; landscaping application
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