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Abstract: Taking ripe fruits of 47 individuals of Armeniaca mandshurica ( Maxim.) Skv. from 13
provenances in 3 provinces of Liaoning, Jilin, and Heilongjiang as research objects, statistics and
analysis on 16 fruit phenotypic characters of each provenance were carried out by methods of multiple
comparison, variation analysis, nested analysis of variance, principal component analysis, and cluster
analysis. The results show that the differences in fruit phenotypic characters of each provenance are
relatively great; Shannon-Wiener indexes of 16 fruit phenotypic characters are 1.92-2.04, in which,
those of nutlet shell thickness and single kernel mass are equivalent and the largest. The coefficients of
variation of fruit phenotypic characters among provenances are 9.40% —34.77% , while those within
provenance are 5.35% —19.67% , meanwhile, the average of coefficient of variation of fruit phenotypic
characters among provenances (17.38% ) is greater than that within provenance (11.20%). Except
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single kernel mass, kernel vertical diameter, and kernel side diameter, other fruit phenotypic characters
among provenances and within provenance most have significant or extremely significant differences; the
average of phenotypic differentiation coefficient of all test fruit phenotypic characters among provenances
(52.19%) 1is greater than that within provenance (47.81% ). The principal component analysis result
shows that the cumulative contribution rate of the first four principal components reaches 79.79% , which
can basically represent most informations of fruit phenotypic characters of A. mandshurica. In which, the
contribution rate of the first principal component is 39.83%, which mainly represents fruit phenotypic
characters; the contribution rate of the second principal component is 18.37% , which mainly represents
nutlet phenotypic characters; the contribution rates of the third and fourth principal components are
12.18% and 9.41%, respectively, both of them mainly represent kernel phenotypic characters. The
cluster analysis result shows that at Fuclidean distance of 17.5, 13 test provenances are divided into
group A and B, and each is further divided into 4 and 2 subgroups at Euclidean distance of 7.5. The
analysis result shows that group A contains 8 provenances from Huanren of Liaoning, Qingyuan of
Liaoning, Dongling of Liaoning, Panshi of Jilin, Longtan of Jilin, Ning’an of Heilongjiang, Mashan of
Heilongjiang, and Acheng of Heilongjiang, these provenances have big fruit and high kernel rate, which
are suitable for breeding big fruit or kernel apricot type; group B contains 5 provenances from Fengcheng
of Liaoning, Benxi of Liaoning, Xinbin of Liaoning, Fusong of Jilin, and Dunhua of Jilin, these
provenances have big nutlet, thick nutlet shell, and high nutlet rate, which are suitable for breeding
nutlet shell type. It is suggested that the variations of fruit phenotypic characters of A. mandshurica are
abundant, and the variations mainly originate from provenances, therefore, provenances of different
groups should be selected as breeding materials according to breeding objectives.

Key words: Armeniaca mandshurica ( Maxim.) Skv.; fruit phenotypic characters; variation analysis;
nested analysis of variance; principal component analysis; cluster analysis

ZRALH (Armeniaca mandshurica (Maxim.) Skv. ],
N AT SR8 T 7% R ( Rosaceae ) 75 J& ( Armeniaca
Mill. ) | J5U7 F1L 748 A AR AR AR IX., H i 32 2
SPAAEIL T MRARIRIL, RACA L&z, KA
WL ST, SO, FEHEOL L, Bl (o A7) 25 A
B, A e iR R AR, I Ah R AL A iR B
A BESR TH FE M B B PUIE A e R R AR
SR, HATARILA 58 5 o AR A5 2 58 20 T R AT, &
BEAL T H AR AR R AR O Bl T2 Rl 28
FGRAP i, JCH A= B 5 8 3 7 SRR Y AR AR R
Hom H s b R i 5 05 AR 0 A B IR 2 B
PERIWF SRR

FAU RIS W 58 A W35 45 22 6 e B0 EL
ST L R R B IR BE A A e v A
A S, 32 3 A B s A R E AT AR S PR B R 1Y
Sl S 7 B 1O M S W ) 1 38 A A e
YR sE ZREET S AT S22 3, B, E N4t
FH TN ER AR (Rhus chinensis Mill.) ™ | 1131 7
( Malus baccata ( Linn.) Borkh.}" Bk ( Amygdalus
persica  Linn.) SOL o gE B SE IR ( Malus  sieversii
( Ledeb.) M. Roem.)'™ | # Mk ( Juglans regia
Linn.) L2l g e Il Ay ( Prunus armeniaca Linn.) (s

PEAARE A [ Armeniaca sibirica (Linn.) Lam.) S
JEEFAT (Armeniaca vulgaris Lam.) "7 S 4) Ff i) 26 41
PEARZHEAPEIEAT T 19T (G TARIUA AR Z 4
PEAIFE E T B AR A R T A SR A A
P, JUHR HORSE i R A AR X T AR AL AVl BT 3¢
PR S R A AR T B E

I AEF AL T MRFR I V 3 AN Y
13 ADFE I 47 BRA K R4 A AR AL A ALK X H
BRI 16 A R BIMOIR 04T T 2 H A A S a)
M EE 7 22 A Ao oA, IF X Ry 13 A Fb
UEHEAT T RIS, LI T i AR LA 1 SR SR AR
R R R A A P BT U st A ol RN R A
B AL

1 A URH BB R T %

1.1 FhiEi B AR

PEWUT T4 7 MR MR e 1148 13 il Hb iy
BB A AR AC A FEATOR ST . & Rl B SRMESL L3R 1,
BRRHA P JE TR A X R, FE T RAE
B ) A R T I A A A Hb AR 2 R o R L
bz,



44 Y %R S B R %020 %
F1 HIAFRAEEF SR B RER
Table 1 Natural condition of each test provenance locality of Armeniaca mandshurica (Maxim.) Skv.
i sl g pmwe (SO0 ORI R R
Provenance Longitude Latitude Mean altitude temperature precipitation period
L7 A Fengcheng of Liaoning E123°57’ N40°25' 186 8.4 996.4 156
1L T A Benxi of Liaoning E123°58’ N40°53’ 406 8.1 789.9 127
1L 7481 Huanren of Liaoning E125°22' N41°15' 278 7.5 1077.8 153
i T H 5 Xinbin of Liaoning E125°06' N41°46' 408 5.6 776.5 150
LT 5 Qingyuan of Liaoning £124°49’ N42°20’ 317 6.2 780.8 120
il T ZX B Dongling of Liaoning E123°34’ N41°49’ 61 8.5 698.5 150
T MATAR Fusong of Jilin E127°12' N42°20" 458 3.9 779.7 150
FMEEL Panshi of Jilin E126°19' N42°053' 368 4.9 729.1 125
T ML Dunhua of Jilin £128°26' N43°24" 553 3.8 633.7 120
T ML Longtan of Jilin E126°40" N43°56' 277 5.4 644.8 123
ML IT T % Ning'an of Heilongjiang E129°11' N44°10’ 269 4.4 530.2 135
AT HRIL Mashan of Heilongjiang E130°47' N44°46' 320 4.5 541.9 140
HIp VTR Acheng of Heilongjiang E127°09' N45°14' 262 4.2 564.3 162
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Table 2 Comparison on fruit phenotypic characters of Armeniaca mandshurica ( Maxim.) Skv. from different provenances and analysis on

Shannon-Wiener index (X+SE)!

i R/ g REHPL/mm RS /mm R/ mm RAEE/mm IR REAE/mm RS/ mm

- Single fruit Fruit vertical ~ Fruit horizontal Fruit side Flesh Single nutlet  Nutlet vertical Nutlet horizontal
Provenance . . . . . .

mass diameter diameter diameter thickness mass diameter diameter

LTJ_U}ﬁ Fengcheng of Liaoning 4.91£0.15abc  18.88+0.11bc  18.39+£0.30bed  16.15+0.43cde  2.92+0.16bc 1.35+£0.05a 15.51+0.24b 14.39+0.25ab

LT AR Benxi of Liaoning 3.26+0.22¢ 18.48+0.60bc  19.15+0.27bed  15.29+0.29cde 2.47+0.04bc 1.08+0.19abed 15.67+0.74b 14.98+0.63ab
ﬂﬁzfﬂf - Huanren of Liaoning 4.38+0.09abc  20.96+0.43ab  19.99+0.75bed  17.46+0.66bcde 2.55+0.13be 0.92+0.03cd  16.84+0.17ab  14.10+0.17ab

1L T Xinbin of Liaoning 4.41£0.07abe  21.27+0.67ab  20.21+0.57bed  18.44+1.20bc  2.74+0.19be 1.25+0.03ab  17.87+0.49ab  16.07+0.85a
LT Qingyuan of Liaoning 4.14+0.34abc  17.95+0.16c  19.49+0.95bed  16.63+0.87cde  2.18+0.16¢ 0.98+0.04bed  15.71+£0.36b  14.43+0.17ab
I T4 B& Dongling of Liaoning 4.25+0.57abe  19.14£0.55bc  21.09+1.11bc  18.28+1.27bed  3.18+0.71b 0.97+0.08bcd  14.49+0.49b  14.53+0.42ab
T MIEH Fusong of Jilin 5.03+0.58abc  22.23+1.12a  20.59+0.76bed  17.91+£0.65bede 3.19+0.14b 1.31+0.08a 19.39+1.13a 15.66+0.38ah
TS A Panshi of Jilin 6.04+1.29ab  22.72+0.75a  24.56+0.69a 22.23+0.47a 4.13+0.23a 1.17+0.04abc  16.37+0.65ab  14.90+0.11ab
ML Dunhua of Jilin 3.05+0.46¢ 18.68+1.28bc  17.55+£1.30cd  14.66+1.05de  2.40+0.24bc 0.84+0.09cd  16.60+1.70ab  14.25+1.37ab
T MIEE Longtan of Jilin 4.61+0.35abe  22.30+0.52a  20.37+1.33bed  18.27+1.39bed  2.56+0.12be 0.82+0.03¢ 16.43+0.18ab  13.01+0.55b
HIJpVL 7% Ning’an of Heilongjiang  3.28+0.54¢ 18.45+0.78bc  16.94+0.67d 14.48+0.42¢ 2.50+0.10bc 0.84+0.14cd  16.52+1.06ab  13.52+0.71ab

SEIEIVTRRLL Mashan of Heilongjiang ~ 3.86+0.08bc

20.46+0.30abe

19.16+0.13bed

17.38+0.08bcde 3.05+0.04be 0.97+0.03bed  16.04+0.41ab  14.00+0.23ab

P VTR Acheng of Heilongjiang — 6.43+0.97a 22.75+0.78a  21.90+1.45ab  20.29+1.58ab  3.12+0.37bc 0.92+0.13cd  16.91+0.26ab  14.73+0.70ab
H' 1.92 1.99 1.97 2.02 1.89 1.99 1.84 1.79
- REBE/ RO RO BB RO
Provenance u‘tlet side Nutlet shell Single kernel Kern‘el vertical Kernell horizontal Kernel side Nutlet rate Kemel rate
diameter thickness mass diameter diameter diameter
i 7 R Fengcheng of Liaoning 10.07+0.43a  1.30+0.05abc  0.31+0.02ab ~ 11.60+0.19ab  8.57+0.29ab  5.57+0.13abc 27.54£0.23ab  22.69+1.54¢
LT AR Benxi of Liaoning 10.20£0.44a 1.21+0.13¢ 0.31+0.03ab 10.94+£0.44ab  9.02+0.34ab  5.94+0.17abc 32.61%3.37a 29.38+1.89abc
1L 74H{" Huanren of Liaoning 9.77+£0.29a  1.31+0.0labc  0.25+0.03ab  11.69+0.05ab  8.19+0.02ab  4.65+0.12¢ 21.06+1.02be  27.43+2.35abe
LT Xinbin of Liaoning 11.25+0.83a  1.34+0.12abc  0.29+0.03ab 11.85+0.50ab  9.26+0.92a 5.18+0.91be  28.45+0.67ab  23.50+2.94¢
1T R Qingyuan of Liaoning 10.53+0.28a  1.20+0.09¢ 0.28+0.04ab 11.08+0.11ab  8.93+0.27ab ~ 6.37+0.34ab  23.87+1.17abc 28.00+2.90abc
LT A BR Dongling of Liaoning 10.42+0.34a  1.60+0.06ab 0.27+0.02ab 9.99+0.07b 8.68+0.06ab  5.52+0.43abc 23.93+5.02abc  28.68+4.23abc
T MAEH Fusong of Jilin 10.98+0.28a  1.66+0.04a 0.29+0.01ab 12.23+0.55a 8.46+0.13ab 5.58+0.26abc  26.41+1.66abc  22.51+0.93¢
FPRIE A Panshi of Jilin 10.82+0.30a  1.59+0.10ab 0.34+0.04a 11.44+0.35ab  9.20+0.28a 6.77+0.49a 24.20+7.96abc  28.68+2.73abc
ML Dunhua of Jilin 10.50+1.05a  1.19+0.05¢ 0.23+0.03b 10.96+0.85ab  7.69+0.37h 5.42+0.17abc  28.50+1.60ab  26.94+1.01be
H M Longtan of Jilin 9.84+0.37a  1.00£0.13¢ 0.29+0.01ab 11.66+0.18ab  8.52+0.19ab 5.96+0.25abc  18.09+1.39bc  35.09+1.45a
HIJp VLT % Ning’an of Heilongjiang 9.51+0.56a  1.18+0.10¢ 0.29+0.03ab  11.18+0.65ab ~ 8.45+0.32ab  5.89+0.24abc 25.64+0.68abc 34.76+1.82ab
HAIETTRR L Mashan of Heilongjiang ~ 10.18+0.13a  1.28+0.06bc 0.32+0.02ab  11.33+0.06ab  9.39+0.31a 5.57+0.35abe  25.06+0.93abc  32.97+3.18ab
IV Acheng of Heilongjiang  10.41+0.41a  1.35£0.18abc  0.31£0.03ab  10.94£0.58ab  8.33+0.47ab  5.66+0.56abc 15.66+2.99¢c  34.55+2.67ab
H' 1.74 2.04 2.04 2.00 1.97 2.00 1.92 2.03

D[ F OR[N G FRE SR R AE 0.05 K P | 22 5% B3 Different lowercases in the same column indicate the significant difference at 0.05 level.
H'. Shannon—Wiener $5%% Shannon-Wiener index.
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Table 3 Analysis on coefficient of variation of fruit phenotypic characters of Armeniaca mandshurica ( Maxim.) Skv. from different provenances

(X+SE)
BRI RAPER A 5 R 50/ % Coefficient of variation of each fruit phenotypic character
- AT RS RGBS RARE RRETR  REGE O RERR RN
Single fruit  Fruit vertical Fruit horizontal ~Fruit side Flesh Single nutlet  Nutlet vertical Nutlet horizontal Nutlet side
mass diameter diameter diameter thickness mass diameter diameter diameter
1L T KUK Fengcheng of Liaoning 5.45 1.02 2.85 4.60 9.29 6.28 2.67 3.02 7.32
L5 Benxi of Liaoning 11.71 5.58 2.41 3.32 2.65 30.04 8.16 7.27 7.40
1L “T4H{~ Huanren of Liaoning 3.62 3.51 6.52 6.53 8.65 4.98 1.77 2.01 5.15
JL 7B % Xinbin of Liaoning 2.71 5.48 4.89 11.30 11.99 3.60 4.77 9.14 12.73
LT Qingyuan of Liaoning 14.38 1.52 8.47 9.05 12.77 7.70 3.96 2.04 4.55
LT 4% Dongling of Liaoning 23.20 4.97 9.15 11.99 38.84 14.71 5.81 5.03 5.71
i MAEAR Fusong of Jilin 20.09 8.77 6.41 6.26 7.80 10.60 10.13 4.17 4.45
FMIE AT Panshi of Jilin 4273 6.64 5.59 4.24 11.34 7.64 7.90 1.45 5.58
ML Dunhua of Jilin 36.89 16.79 18.13 17.60 24.92 26.25 25.13 23.62 24.58
MR Longtan of Jilin 15.01 4.67 13.07 15.20 9.65 6.68 2.15 8.51 7.60
WYy T 7% Ningan of Heilongjiang 33.20 8.48 7.85 5.74 8.17 32.49 12.84 10.45 11.71
My VTR L Mashan of Heilongjiang 3.60 2.50 1.14 0.80 2.15 5.70 4.45 2.88 2.25
SRIE VLB Acheng of Heilongjiang 33.71 7.64 14.79 17.39 26.65 31.15 3.42 10.59 8.84
CV/%") 34.77 11.33 13.65 16.52 23.87 23.52 11.81 10.85 11.21
BRI RAPERINAE T R 50/ % Coefficient of variation of each fruit phenotypic character
wE REGORE  RRCRR RAE  RICWE W - W
Nutlet shell Single kernel ~ Kernel vertical Kernel horizontal ~ Kernel side )
thickness mass diameter diameter diameter Nutlet rate Kemel rate Average
i1 T K Fengcheng of Liaoning 6.23 11.45 2.89 5.81 4.08 1.44 11.76 5.39
JLTAZ Benxi of Liaoning 18.98 19.35 6.93 6.47 4.81 17.90 11.16 10.26
1L T4E{~ Huanren of Liaoning 1.53 18.66 0.81 0.35 4.49 8.41 14.85 5.74
LT Xinbin of Liaoning 15.67 19.39 7.32 17.27 30.36 4.00 21.68 11.39
LT Qingyuan of Liaoning 13.46 24.06 1.72 5.30 9.27 8.50 17.95 9.04
I T4 B& Dongling of Liaoning 6.70 13.36 1.25 1.29 13.46 36.35 25.56 13.59
TEMRIEH Fusong of Jilin 4.70 3.94 7.88 2.73 7.99 10.88 7.13 7.75
EHMAZ A Panshi of Jilin 12.01 21.04 6.16 6.18 14.38 65.83 19.03 14.86
AL Dunhua of Jilin 10.89 28.54 18.96 11.77 7.70 13.75 9.20 19.67
TEMSEE Longtan of Jilin 25.20 9.15 3.07 4.48 8.32 15.38 8.24 9.77
SIJpVL T % Ning’an of Heilongjiang 17.55 22.65 11.56 7.49 8.25 5.32 10.45 13.39
BIE VTR Mashan of Heilongjiang 8.55 11.09 0.85 5.76 10.80 6.39 16.70 5.35
BRI Acheng of Heilongjiang 29.51 19.00 11.96 12.52 22.23 42.73 17.27 19.34
CV/ %" 19.43 19.36 9.44 9.40 14.39 28.84 19.70

D ey, RIS 5 2B Coefficient of variation among provenances.
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WA AR R AR AR N 25 57 B S b (3% (A7
P[] 22 S AN W 38 5 LAy 6 NSRS R A MR AE A R 1]
FIFP IR A 1) 2 55 350 10 2 ol pe

16 SRS B MR | B o gt A R ) %
IR B (99.91% ) Fe K, H A% 80 il (] 3% 24 43
HREL(97.51% ) R Z, FEAZ% AN 12 0 it [i] = 784 434k
FH(9.93% ) e/ s AL B R o R A 501k R 8K
(90.07% ) 5K, B A o i 1) P 5 PN R A 431k R 8K

(0.09%) /N, G816 AN 52 R PR B9 Fh IR
6] R R B N 52.19% , R N 01k &
BIME N 47.81%,
22 FIBRIRBEROERS S
FIF I HTEE R (3 5) R AT 4 A E S R
TFDTHRRIE 79.79% , U B AT 4 A~ 35053 vl FL AR iz e
RACAE R LRI MAR P KEIB A EE . B 1 S0
TUERFEN 39.83% , Horp B BT SR AL
1 RSNAR FIRAZ R ARRRAE 0] 2 9 26 X E AR, 34
KT 0.7, PEHIZ T 043 352 i AR AL A SR S vk R
fE, 265 2 FERAT TR A 18.37% , Horr | B A% i
AR T R 1) i A A RHE R B HE 0.5
PLb U BHIZ 32 R I AR A SRAZ PR RRAE
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Table 4 Nested analysis of variance and comparison on phenotypic differentiation coefficient of fruit phenotypic characters of Armeniaca
mandshurica (Maxim.) Skv. from different provenances"

e m AR Among provenances FUEN Within provenance HLi%  Random error
L0 : KRR % ERN TS

Fruit 4 ¥175 Fif I % Phenotypic ¥yJ5 F 1l I/ % Phenotypic v I3t/ %
phenotypic Mean F value  Component differentiation Mean F value  Component differentiation Mean Component
character Square coefficient square coefficient Square

SFM 4.663 3.555%% 28.21 53.12 3.470 2.645% 24.89 46.88 1.312 46.90
FVD 12.211 6.089 %3 41.21 59.56 7.330 3.655% 27.98 40.44 2.005 30.81
FHD 14.858 5.139%* 33.13 48.18 12.752 4.410%* 35.63 51.82 2.891 31.24
FSD 18.895 6.762 %% 41.95 58.35 11.902 4.259 %% 29.95 41.65 2.794 28.09
FT 0.947 4.745 % 36.23 56.51 0.711 3.561* 27.89 43.49 0.200 35.88
SNM 0.099 3.619:x* 35.38 62.16 0.071 2.609* 21.54 37.84 0.027 43.08
NVD 5.236 1.773 11.96 31.52 7.557 2.559% 25.99 68.48 2.953 62.05
NHD 2.586 1.627 5.46 10.53 7.951 5.003 %3 46.36 89.47 1.589 48.18
NSD 1.065 0.970 3.31 9.93 3.984 3.630% 29.99 90.07 1.097 66.71
NST 0.128 3.495 %% 36.11 74.29 0.081 2.204 12.50 25.71 0.037 51.39
SKM 0.002 0.983 99.65 99.91 0.005 2.044 0.09 0.09 0.003 0.26
KVD 0.914 0.816 3.87 15.78 1.547 1.381 20.68 84.22 1.120 75.44
KHD 0.613 1.383 11.03 31.38 1.132 2.554% 24.12 68.62 0.443 64.85
KSD 0.947 1.517 12.17 52.97 0.322 0.516 10.81 47.03 0.624 77.02
NR 90.422 2.403* 26.12 97.51 42.622 1.133 0.67 2.49 37.635 73.21
KR 72.505 4.239%% 41.30 73.37 35.131 2.054 14.99 26.63 17.106 43.71

DSFM; S5 Fihr Single fruit mass; FVD: 39 4E Fruit vertical diameter; FHD: JESCH%4% Fruit horizontal diameter; FSD: SSZI4E Fruit side
diameter; FT: JAJEFE Flesh thickness; SNM: HLERZHi i Single nutlet mass; NVD: A Y\1E Nutlet vertical diameter; NHD . JAZ#E1E Nutlet
horizontal diameter; NSD: A4 Nutlet side diameter; NST: J A% 525 % Nutlet shell thickness; SKM; Fi{~ 5 f Single kernel mass; KVD;
=942 Kernel vertical diameter; KHD; A" H# 4% Kernel horizontal diameter; KSD . RAA4E Kernel side diameter; NR; H %% Nutlet rate; KR: H
172 Kernel rate. * ; P<0.05; =% P<0.01.

x5 FLABRIRBUERNOERS ST

Table 5 Principal component analysis on fruit phenotypic characters of Armeniaca mandshurica ( Maxim.) Skv.

BEAF 1) Eigenvector

F LI SRR Y o At 1
Principal  WRFE  oME RIBEE e ey pmpme SOOME REBE b s mpomy
. . Fruit Fruit s . Nutlet Nutlet .
component  Single fruit vertical horizontal Fruit side Flesh Single nutlet dtical horizontal Nutlet side  Nutlet shell
mass ertiea . a diameter thickness mass veruea rzonta diameter thickness
diameter diameter diameter diameter
1 0.76 0.81 0.82 0.81 0.66 0.69 0.60 0.71 0.67 0.61
2 -0.47 -0.29 -0.39 -0.48 -0.38 0.57 0.38 0.44 0.44 0.06
3 0.02 -0.05 -0.23 -0.16 -0.33 0.02 0.03 -0.21 0.02 -0.48
4 0.06 -0.35 0.09 0.09 0.14 0.12 -0.64 -0.04 0.10 0.37
N FHE & Eigenvector Zit
EWIr — —— — —— Eeppgg  JURE/%  TURE/ %
Principal SRR SRR ROHifE Az bR % ik Contribution  Cumulative
, Single Kernel vertical Kernel horizontal ~— Kernel side . e Eigenvalue ’ sontributi
component gle mne > : el side et rate Kernel rate rate contribution
kernel mass diameter diameter diameter rate
1 0.66 0.57 0.56 0.22 -0.26 -0.18 6.37 39.83 39.83
2 0.02 0.31 0.34 0.01 0.79 -0.64 2.94 18.37 58.20
3 0.60 0.36 0.46 0.65 -0.18 0.57 1.95 12.18 70.38
4 0.02 -0.53 0.36 0.57 0.15 -0.16 1.51 9.41 79.79

3 ET Y STRRARO 12.18% , o BRI . 59 4 B STER ROy 9.419% o SRR SR
AT A 3R R AE 1) 1 A 5 X AR 9 7E 0.6 PR FNEM AR FRRAE 1) B A 4E X HE AR, U6 IZ 32 0L
ey UWZ M BB MR A R AR, ot FE S AR R AR AR A
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Euclidean distance

P1. 107 XU Fengcheng of Liaoning; P2 i TAE Benxi of Liaoning;
P3. T 745/~ Huanren of Liaoning; P4. iI T*# T Xinbin of Liaoning;
P5: 1L 7§ J& Qingyuan of Liaoning; P6: 1L T 7R B& Dongling of
Liaoning; P7: SRS Fusong of Jilin; P8 TR AT Panshi of Jilin;
P9. F AL Dunhua of Jilin; P10; FHMIEE Longtan of Jilin; P11
WV T Ning’an of Heilongjiang; P12;: J& 7L FK 1L Mashan of
Heilongjiang; P13 SBIEVTHTIE Acheng of Heilongjiang.

E1 ETFHRIEERILREMERE 13 MMEHRESTER
Fig. 1  Cluster analysis result of 13 provenances based on fruit
phenotypic characters of Armeniaca mandshurica (Maxim.) Skv.

Table 6 Average of fruit phenotypic characters of different groups of Armeniaca mandshurica ( Maxim.) Skv.

HRGE/e BEHR/mm RIS/ mm BENE/mm BRAEE/mm BRI R/ BEIE/mm REEE/ mm

fjﬁ) Single fruit l<ru¥t vertical hun' horizontal l<r.u1t side .He%h Single nutlet Nutl.et vertical Nutle't horizontal
mass diameter diameter diameter thickness mass diameter diameter
2 Group
A 4.62 20.59 20.44 18.13 2.91 0.95 16.16 14.15
B 4.13 19.91 19.18 16.49 2.74 1.17 17.01 15.07
WF 2 Subgroup
Al 4.26 19.35 20.19 17.46 2.64 0.96 15.68 14.36
A2 6.04 22.72 24.56 22.23 4.13 1.17 16.37 14.90
A3 3.57 19.46 18.05 15.93 2.77 0.90 16.28 13.76
A4 5.52 22.53 21.13 19.28 2.84 0.87 16.67 13.87
Bl 3.74 18.68 18.36 15.37 2.60 1.09 15.93 14.54
B2 4.72 21.75 20.40 18.17 2.96 1.28 18.63 15.87
eS APEE i RYGTIEIE mm R R/ ROBEE mm - REMEE mm 0 -3¢0,

Nutlet side Nutlet shell Single kernel

Group

Kernel vertical Kernel horizontal

Kernel side

Nutlet rate Kernel rate

diameter thickness mass diameter diameter diameter
2 Group
A 10.19 1.31 0.29 11.16 8.71 5.80 22.19 31.27
B 10.60 1.34 0.29 11.52 8.60 5.54 28.70 25.00
W2 Subgroup
Al 10.24 1.37 0.27 10.92 8.60 5.51 22.95 28.04
A2 10.82 1.59 0.34 11.44 9.20 6.77 24.20 28.68
A3 9.85 1.23 0.30 11.26 8.92 5.73 25.35 33.86
A4 10.13 1.18 0.30 11.30 8.42 5.81 16.88 34.82
Bl 10.26 1.23 0.28 11.16 8.43 5.64 29.55 26.34
B2 11.12 1.50 0.29 12.04 8.86 5.38 27.43 23.00
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