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W B WHRILWXEHM (Juglans mandshurica) A ITMHTHARZS AERERAR, MITRHOHARED . FEi,
BREERKRMITERNARMBRERE, T#EHPRMEENRIFE. LI0FERRAIRHMAMRY SR, NEHREKE
Ko ERER. BIHR, RBBEST. THROON. HEESEREETFEE, PITHERMAIRRRZEBDEVERER
TRME, FREH, FEERTRERYENTHTEEN1615%~5770%, BEEMNBEREEENTEREH (9315
57.70%. 56.98%) A, MARREERENTRRY (1615%) &/, REMEREWRE. BD &%%,E%J HIRER
REZERREE (P<001). ERMEKRFMRNEREREY (5806%) mA, HREXIEHRNE TALSBE N 17.03%~
2251%; RIMRPREERENTREH (17.12%) &KX, EREXBGREHE ?ﬁ*%glﬁSB%@W%;%@&%
FEZRENTRRH (1876%) &KX, EREXBHRNERRHUTMEE6.74%~9.25%. HXESTERERERN
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Abstract: Studies on plantations of Juglans mandshurica in northeast China have primarily focused on growth traits,
while relatively limited research on seed and fruit variation. Therefore, early selection of Juglans mandshurica based on
integrated growth and seed traits can accelerate its genetic improvement programs. Taking 10 years old Juglans mandsh-
urica experimental forest as the research object, this study measured the descriptive phenotypic traits, growth traits, and
seed traits. Variance analysis, principal component analysis and Breitzin comprehensive evaluation were used to analyze

the variation of traits among different families of Juglans mandshurica. The results showed that the variation coefficient of
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descriptive phenotypic traits ranged from 16. 15% to 57. 70%, the variation coefficient of ridge width (57.70%) and
ridge protrusion (56. 98% ) were the largest, and the variation coefficient of top prominence (16. 15%) was the smallest,
the phenotypic traits were relatively stable. Except for the branch angle, the other quantitative traits were significantly
different among families (P<0. 01). Among the growth traits, the variation coefficient of volume (58. 06% ) was the larg-
est, and other related indicators ranged from 17.03% to 22. 51%. Among the fruit traits, the variation coefficient of
single fruit mass (17. 12%) was the largest, and other related indexes ranged from 5. 13% to 8. 19%. The variation coef-
ficient of single nut mass (18. 76%) was the largest, and other related indexes ranged from 6. 74% to 9. 25%. Correla-
tion analysis showed that there were significant positive correlations among plant height, crown diameter, basal diam-
eter, DBH and volume (P<0.01), there were significant positive correlations among fruit tridiameter, nut tridiameter,
single fruit mass and single nut mass (P<0.01). General combining ability analysis showed that three excellent parents
were selected for each trait. Four principal components were extracted by principal component analysis, and the cumu-
lative contribution rate reached 84.32%. By using the comprehensive evaluation method of multiple traits, five excel-
lent families were selected from the perspectives of wood use, fruit use, and both fruit and wood use. The excellent

families preliminarily selected could provide theoretical support for the selection and application of Juglans mandshurica

in this area.

Keywords: Juglans mandshurica; family; growth traits; phenotypic traits; select; variation
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FABIR (Juglans mandshurica) X G REHEY , 22
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A A F R E =BT AR, Hikd
AT AR, AMATETL =, ok A IR PE 8 | HhER AL
B 128°04'29"—128°19'13"E, 45°44'20"—45°57'18"N,
WK 340 m, J@ I KPR TEZE XA MR, AR KIER
EREIREZW, EBR 2. 4 °C, FEREKE 600~800 mm,
FoFE BA 130 d 245, AF H RN 402 560 h, T EERA
SONRERE R R LEY X,
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Tab. 1 Descriptive phenotypic traits and recording standard of nut of Juglans mandshurica

FAMER
Phenotypic traits

W TE T3 VEME B %
Determination methods and frequencies

EHTEGATTEER

Section shape of perpendicular to the suture line 6. /LM (0%)

EEAR

Bottom shape

AR R
Top prominence

Ridge width

Ridge distribution

Ridge protrusion

BFEHE

Nut colour

1.JHF(6.93%) ; 2. RIE T (6.93%) ;3. R [EIJ (34.63%) ; 4. KAEEF (33.77%) ; 5. MBI EFE (17.75% ) ;

LB (19.48%) ; 2. J Bl (24.68%) ; 3. B2 (51.95% ) ; 4. 73 72 (3.90%)

1.111(0%) ;3. (0.43%) ; 5. 4 (39.39%) ; 7. 52 (60.17%)

1.4 (42.86%) ;3. 45 (48.92%) ;5. H1(6.49%) ; 7. %5 (1.73%)

1. £1/2(20.78%) ;3. 1-2/3(82.90%) ; 5. B11& (46.32%)

1.141(46.32%) ;3.5F (45.02%) ;5. 14 (8.66% )

3.3 (25.11%) ; 5. %% (51.95%) ; 7. 48 (22.94% )

TS NIRRT SR AT G L.

Note: The data in brackets indicate the proportion in the total sample.

1.4 HEHRITDH
B FE A B Rl 3 A7 SR A Excel 2020 8K,
73 2253 A HE ISR 73 A R 3 B A3 43 A SR i SPSS 22,0
LGN
HIEZFE 2 (fruit shape index, FSI) =5 SZH\ 12/ 51 5L
Kt
ZIE 8 (nut shape index, NSI) =R Y12/ R %
i e
MR (V)AL
V = 0.000 042" 772558 py1 174785 (1)
A D IR em; H IR mo
FRERRE(CV, XAy ) E AR
Jo?

Co=7

o AR AIEREL T 22 53 8 X U HEIR B0 ME
BAES(h) P AN
h%’ = 2 0-12) 2 © (3)
o, + ow/B + o./NB
AH oy AR EETT o MR A S KA LAENETT
oL NRERTT B RNIXHEG N NEE L

x 100%. (2)

L (6) 2 AR
AG = R2WIX x 100%. (4)
o, WO E,
IS (AG) PUARR

AG, = WIX X 100%, (5)
AR E () HEARP
g= X~ Mo (6)

A NEARBED L BOH & 7 — IR F
PHE s X — PR A & AU SEAE,
KA R 2 MR A VB IEPI N R A R &R it
TEEE, GaTHEME QT EATN
a; = X, /X, o (7)

iai) o (8)

e X, NIRRT ME X, R TRIRE
{8 n APFERRES T2

2 FRWMS

2.1 HEiAEREEROES
KoF IR SR Az At M 2R AL PR AR AR R 5 3 3

Q=




1196 Fo R N

WA

2, EBHTHAGLYIRIRN OB TAR RS
AU R B, TR R AR 7 R B AR,
16. 15% , MAR R 7 (5 EE 60. 17% ; #5752 BRI AE R R 5L
K28, 02% , MR B 5 EE51.95% . HA MR &
RBUIITE30% DA I, 28 7 R B R MR N 4 58
(57.70%) FIE S HIFLE (56. 98%) o HIZMEIRANR 2K
BURST o5 Befg], m R BRIV 2R BB L X R J] 120 3 X A Ak

PSR B R MR MR R S T B T4
G Y IR £ EON ORI T (34. 63%) M 157 72
(33.77%) : BB AR EENE (51. 95%) s THAR SR H
FRIE FBRINR(60. 17%) 4555 5 LA (42. 86%)
42 (48.92%) NF B0 BB (46. 32%) L B R
HIFRREE DA (46. 32%) - F-(45. 02% ) R & st &
FIKE(51.95%) o

x2 HAMREMRERYE
Tab. 2 Basic data of descriptive phenotypic traits

HAR MR BER UN = WAR1E &= PREZE LRAKCVY) /%
Descriptive phenotypic traits Minimum Maximum Range Standard deviation Coefficient of variation
e A TS

ECERUSATI . 1 5 4 1.08 30.96
Section shape of perpendicular to the suture line

G EN
BARR 1 4 3 0.84 35.10
Bottom shape

/N =]
MRRELER 3 7 4 1.00 16.15
Top prominence
Ridge width 1 7 6 1.35 57.70
Ridge distribution ! > 4 1.56 4443
s L 3
BRUEE 1 5 4 128 56.98
Ridge protrusion
e 1 3 7 4 139 28.02
Nut colour

2.2 HEMEKHNBEDR

SRR R R & BE MR T Z 58T W3R 3, bR kL
sk, Hoa 1 MRIRER &R A 2 7R UEE (P<0.01) .
MNEREAETTE RS, ERE IR R EME
NER m AR 4, 107  RAZ R AE XA R 2 7 AT
F SRR H AR AR S ok ) B4 22 7 B R AR T 3 (P<
0.01), BABKMKAY AR FHSCHRIREA R R R AIEARK
KIEBER, BB R AR REH, e AR
BimRERN T RFAEF EE RS RE T,
2.3 HEMHEKHERSH

TARKCR AR & 17 DGR MR IRHE S I W3R 4,
HERA4TH, ARKAERTE, BRMRZE R R
(58.06%) B K, ZALIEEI 0. 001 1~0. 044 7 m*, #{H
J90. 011 4 m’; TEIEFIHITRAAE 7 2 40(19. 89%.17. 03%)
BN, TGRS B 2. 00~5. 88 m. 5. 01~15. 03 cm,
BES R 4. 00 m.10. 90 emo SESCFTH , BEE SR &
AR = R E s = N 17.12%, 22 G [ D 23. 00~
66. 67 g, BIE N 40. 56 o; BERS KR Z 7 R EE,

N5.13%; RE=ZRZZ 7 BB 6. 16%~1. 84% . i
JiH, BRI R R R L N 18, 76% , A ARG
N4.05~14.29 g, BIE N 8. 75 o RE=RB R AN
6. 74%~9. 03%, RIE 5 BRI 48 £ 51 1E 73 B R
1. 4170 1. 58, Z5 &R MEREMEIR Wi BT & 2R
B L X R & A 30 X R HBIR AR e S S A ARG B o
2.4 FBHEMRBEXMIH

SRR MR TS E AT I 1 R, IR L
ALAN, AR T PR R R R M R
(B A TER T35 IEAEOE (P<0. 01) ; 4315 £ 5 et g AR 5 3%
IEAEZR(0. 19) s L =12 A% =12 AR T | %
Jo & A O 8 D MR ] 24 4 AE A 5 3 1 A SR M (P<
0.01) ; B KH 5 A/ HLEE R s AE R Mk T
F K L _EIKSE(P<0.05) , 5 HUAZ R B AR 3 A o8
(-0.37) : RIS I BT EAE R (0. 84) ,
“ESERMEREEE AL, 5R IR
FIEMHXK(P<0.01) , 531 MR M2 T A
F(P<0.01),
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Tab. 3 Variance analysis of different traits among families
FEk B RIR BHE )  #75(MS) o TERRE  HHEWD ¥ MS)
. ariance egree o ean . ariance egree o ean
Trait Vari D f M F Trait Vari D f M F
sources freedom square sources freedom square
0 76 9877  15351** . 76 205098  17.706%*
Family Family
7= X248 | B X4
Plant height Block & S22 S Fruit vertical diameter Block Z e o
X 4 E X4H x KF&
B 152 4816 7.485% B 152 109139 9.422**
BxF BxF
%?t 76 3.265 5.018** %g\ 76 69.218 17.756**
Family Family
&
) X 40 | SRR X 2H o
Streorwn diam Block 2 9701 14910 Fruit horizontal diameter Block 2 180.943  46.415
X %0 x K& X 4H X R %R
D éll x R 152 3.072 4.721% XA x R& 152 25332 6.498**
BxF BxF
%—(gg 76 23.823 5.017** %?ﬁ\ 76 89.678 22.270**
Family Family
R X3 Rz X4 .
Basal diameter Block 2 3685 0776 Fruit lateral diameter Block 2 Bl | SRS
X4 x KA X x KRR
. 152 11811 2.487+* B 152 30242 7510
BxF BxF
%% 76 17.697 8.604** %,% 76 196.807 20.614**
Family Family
JioEE X o | B X4
DBH Block 2 31194 15.165 Nut vertical diameter Block 2 3039 0318
Hx KRR X 2H x KA
RE x KR 152 7.220 3.510% XA x KRR 152 88.837  9.305**
BxF BxF
%% 76 237.739 1.300 %%; 76 50.923 22.681**
Family Family
Paks 3| X2 | EHEE X4 x
Branch angle Block 2 SHLITE — Nut horizontal diameter Block z ALy 25
4] 4
DAl 55 152 302.350 1.654 ** Bl x SR 152 16.245 7.235**
BxF BxF
%g@ 76 0.000 12.913** %%\ 76 53.861 22.609**
Family Family
M X2 | EE X4 .
Volume Block 2 0.000 15.927 Nut lateral diameter Block 2 194.489  56.456
4] 4 —
DAl x & 152 0.000 4.955** B x &R 152 18.233 7.654**
BxF BxF

VE %8 P<0. 05; %5 P<0. 01,

Note: * means P<0. 05; ** means P<0. 01.

2.5 BHEMR—BESHDH

AERRZEEMR— BB G IR S, HES
AL, BR 8  — B & ST -1, 75~2. 42, &%
FEHIZRE N QYT.QY9.DJC20; i A — B & 128k
TEFEIN-1. 28~1. 08, B =H I R 9 SC1.QY7.DQ21 ;4
BE—Mhl & S TE R -35. 92~27. 44, K =S IR

F N DJC20.QY2 . WC4; g 72 () — M B &5 1 22 A Bl
N-26.56~28. 96, B mHIRFHZ N QYT.DJC20.WRH16;
7315 i B — e & 12 AGTE B -10. 05~10. 31, 5 &
IR Z N QYT.DJC8.DQ19; MR ) — il & /122 4018
[l }-0. 50~1. 13, &I 2 0 QY7.QY 10.DJC20,
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H
1.0
H|*» cD
CD |@** ** BD 0.8
BD |g®¥ ¢ » DBH
*% *
pBH |37 & o BA 0.6
BA **  * ** Dey o
0.4
Dy 2 D
DHI e ** > DFI/

Dy *% *x / " Dy
Dy / #*) g% o7\ p o -

Dy, %

*%

my

=2
&
[ 4
T P | AR | HQ s 06
FSI »E V 4

FALY L » o

NSI

* *% *
v , ** ’, *%  * /*v/ o

HHRES :CD: 08 BD: #57%  DBH M2 BA - 55 32 41 D, s BANE 1D, MR D, BN Dy, BN 1D, R D, A s, 88
BESRE  my: BAZE M B R B 7KE FSL RIEFEH0 NSLAZIEHE £ VMR . P<0. 055 %%, P<0. 01,
H: plant height; CD: crown diameter; BD: basal diameter; DBH: diameter at breast height; BA: branch angle; Dy : fruit vertical diameter;

Dy fruit horizontal diameter; Dy, : fruit lateral diameter; D, : nut vertical diameter; Dy, : nut horizontal diameter; Dy, : nut lateral diameter; m:

mass of single fruit; my: mass of single nut; M: moiture content of fresh fruit; FSI: fruit shape index; NSI: nut shape index; V: volume;*. P<0.05;

%k P<0.01.
1 SHEMRKEXMESH
Fig. 1 Correlation analysis of quantitative traits
x5 ERUERN—RESH
Tab. 5 General combining ability of growth traits
e 5 ME (CD 12 (BD 1#(DBH
5% wE) | xm SRED g BEED o gn WEOBD o2 sumes | x5 #ROD
Family Plant height Family rown Family asa Family lameter at Family Branch angle | Family Volume
diameter diameter breast height
QY7 2.42 SC1 1.08 DJC20 27.44 QY7 28.96 QY7 10.31 QY7 113
QY9 2.05 QY7 1.07 QY2 23.67 DJC20 24.38 DJC8 831 QY10 0.79
DJC20 1.88 DQ21 0.94 WwcC4 21.42 WRHI16 23.12 DQ19 7.41 DJC20 0.76
QY2 1.54 WC9 0.85 QY7 21.20 QY2 21.35 DJC24 7.39 QY9 0.66
WC7 118 BQ6 0.84 QTHS 19.72 DQ7 20.31 WC9 7.03 QY2 0.62
WRHI16 116 WC1 0.68 WC9 19.34 QY9 17.99 SC20 7.01 WRHI16 0.56
HL7 1.16 QTHS5 0.66 QY10 17.97 HL1 16.50 HLI 6.05 DQ7 0.51
DQ7 1.10 WC7 0.64 WRHI16 17.56 YBL25 15.81 WGC29 5.49 HL7 0.40
DJC8 -1.73 TL5 -116 DJC12 -34.62 SC23 -24.42 HL22 -8.31 SC23 -0.50
SC23 -1.75 HL4 -1.28 HL4 -35.92 DJC12 -26.56 DQ23 -10.05 DJC12 -0.50
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A MK IR

WA

ANFE R AL AR — BB & ST IR 6. HFE6
Al A, SRR — ML & 1B E R D-5. 70~7. 31,
B E IR %N WRH3.DQ15 WRHI ; SLR# 2 ) — i id
B 1A TG B N 4. 37~3. 94, B m B R & WC29.
WRHI1.BQ6; 12—l & S L TE Ry -6. 18~
8.28, B M2 &2 N WRH3.DQ15 WRHI ; A 12 1) —

fe il & BTG E N -3.46~3.77, BE M HEE N
WRH1.WC9.WC29; Hifif B i — i & 128G
N-11.13~13. 53, B B &2 9 WRH1.WC9.WC29;
HAER A — R & AR TE -2, 40~2. 96, B Y
KENWRHIMDJ11.WC19,

*6 MIMRH—RESH

Tab. 6 General combining ability of seed traits

5% F%?A?%(DFV) % %’fﬁaﬁéfDFH) =% ff%%?%(PNV) % *Z’f;ﬁ&(DNH) == AR e (m,.) 5% BZRE(m,)
Family rul}t vertical Family Frun(horlzontal Family NuF vertical Family Nut horlzontal Family lMass of ‘ Family Mass of
diameter diameter diameter diameter single fruit single nut

WRH3 7.31 WC29 3.94 WRH3 8.28 WRHI1 3.77 WRHI1 13.53 WRHI1 2.96
DQI5 6.50 WRHI1 3.90 DQI5 6.63 WC9 2.53 WC9 11.66 MDJ11 2.51
WRHI1 5.92 BQ6 BIES WRHI1 5.81 WC29 2.46 WC29 11.44 WCI19 231
WC29 5.39 WC9 3.07 MDJ5 5.72 WC19 2.37 wcC7 9.96 WC4 2.30
WCl14 4.93 WC7 2.62 WCl14 5.30 HL6 2315 WRH3 8.84 HL22 2.22
WC1 4.87 HLI2 2.59 DJC24 4.42 BQ6 2.25 BQ6 8.29 MDJ5 2.05
MDJ5 4.60 HL6 2.38 WG9 3.99 WC7 2.12 DQI19 8.07 WRH3 2.02
DJC24 4.25 DQl1 2.29 WC1 3.87 WRH3 1.85 HL22 6.26 WC9 1.86
HL1 -4.96 QY2 -3.53 SCl1 -5.03 QY2 -2.74 YBL9 -10.95 YBL9 -2.12
SCI1L -5.70 YBLI3 -4.37 DJCé -6.18 DQl4 -3.46 YBLI13 -11.13 HL7 -2.40

2.6 BHEMKRESTFEMN

R FE B3 o3 iR S B IR SR B B Ay, UL
F T, HBEHMEMEART 1 RUHREE] 4 E T, B
FATRER IR F 84. 322% , A DAZES I 17 D MR
AR AES. B 1 EESFEESR B =R T
SR R AT R 8 R RAE R SEER S T
FRS EEOEHKRE R R R RS
W, RAEF R AR BN s EEAS REE
B TR E 2 AR, RAE A 2Rk 5B IV E AL
73 FEREER SRR .

PLX 17 MR R R A R 2 IR G E
AT ERE TN, WaR 8o DL6% MY AR BE1T 1+,
MRPEIR = e I8 AR a1 A f K A R R AR 77
AR, AZER S DR A (QY7.DJC20.QY9. QY2
WC9) Pk = el i 2 M1 4% f R A AR IS
ES AR 7. 10 m 4. 63 m.12. 98 cm.9. 35 cm.34. 92° |
0.0230 m’, i if 3 &, B % 88 75 53 5109 30. 10%.
12.59%.15. 29%.24. 92%.2. 42%.93. 60% , B S B4 75
3 AR 32.20% 15. 72% 19. 08% . 28. 18% . 10. 47%
101. 40% ; M8 L =12 R =12 HLEE R TR 2 A1 5

W B FNSE = e R . AR 5 R AR (WRHI
WC29.WC9.WRH3.WC7) B R =12 BIME 5 51N
59.07.41.28.42. 68.48. 96.30. 53.29. 23 mm, j@ it it
B IR S Sy BN 8. 73%.7. 01%.7. 98% . 10. 47%
8.70%- 6.70% , I <L 38 25 43 I N 9.24%. 7. 43%.
8.35%.11.01%.9. 10%.7. 01%., &0 F 558 A
FERZMERGEEELES S A5 PRFA(WRHIL,
WC9.WC7.DJC20.WRH3) , 5 E k5373471 Ak 51
KEME, B R A STHEREEIE LR,

3 Hie545ie

I 2 PRI R DI RTIPR 2 £ ) 7R P A 5 SR 2 )
FARBIRE T3 R IRFRIE G S A A B 2
filf 2520 AR A FE NI SRR SRR SR A MR A AR S
T BAR ), AP IE BRI [ AR B & Kz
— 1270 ERARARK AR [ e R AR A S M R R, TR
KRR iz 7 B 128 57 R EUIR T 30% , HAx 5 10
PEIRAGAE B R BN 30. 96%~57. 70% , 25 T B2 B /N
A] [ BUPEIR (22 F AR T R 18 NI AR A A e
OB , A8 RBOEAS FREF IR % 2 HE MR B Mk BT
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Tab. 7 Principal component analysis of each trait

FERSETF Frs | ESo% | Frll ES2%3\
Principal component factor Component [ Component Il Component I Component [V
s H 0.101 0.881 0.325 -0.117

Plant height

W CD 0.227 0.567 0.149 -0.263
Crown diameter
12
LD 026 0.841 0.241 -0.142
Basal diameter
ff12 DBH
Diameter at breast height 012 0874 0.369 0.075
N
7 BA -0.09 0.052 0.2 0.119
Branch angle
il
MRV 0.076 0.88 0.331 -0.108
Volume
P2
i"}}.\& DFY . 0.555 -0.429 0.678 0.081
Fruit vertical diameter
4R
%ﬁ‘& DF_H . 0.894 0.068 -0.264 0.279
Fruit horizontal diameter
IFES
RWED, 0.919 0.056 -0.182 0235
Fruit lateral diameter
i =
ﬁi%ﬁ; T . 0.948 -0.055 0.156 0.186
Mass of single fruit
; 1=
iﬁfhﬁ FSI. -0.168 -0.452 0.84 -0.136
Fruit shape index
i B SR
’i% B M, . 0.102 0.424 0.318 0.793
Moiture content of fresh fruit
V=S
BAEDy, 0.534 -0.465 0.675 -0.105
Nut vertical diameter
42
el QNH . 0.863 -0.089 -0.265 -0.177
Nut horizontal diameter
|12
BfE Dy 0.868 -0.071 -0.289 -0215
Nut lateral diameter
PR 177“ 0.862 -0.245 0.06 -0.294
Mass of single nut
e
BB NS -0.144 -0.389 0.874 0.028
Nut shape index
%ﬁﬁ 5.595 4.365 3.242 1.133
Eigenvalue
Sz
mﬁk-..- /%. 32.915 25.676 19.068 6.663
Contribution
Nk /g
RMTME /% 32.915 58.591 77.658 84.322

Cumulative contribution
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Tab. 8 Comprehensive score of each family
AR FSEER SZER/S FrisE
Growth trait Seed traits Comprehensive score Principal component value
KR Q KR Q KR Q KR FrisE
Family i Family i Family i Family PC
QY7 2.43 WRH1 2e38) WRH1 3.06 WRHI1 BI5Y)
DJC20 2.16 WwC29 2.25 WC9 3.01 WC7 3.31
QY9 2.12 WC9 2.18 WC7 2.92 WC9 3.27
QY2 211 WRH3 2.18 DJC20 2.84 DJC20 314
WC9 2.08 wcC7 2.14 WRH3 2.83 WRH3 3.04
X9 ANERRZJUHKREHE
Tab. 9 Average values of different traits in selected families
L - =3 Y = =
%%  HS(D/m  SECD)/m  HEED/em WEDBIM s maye)  mR(me  TERRR(m) g SRRE(m,)/e
. . . . Diameter at Mass of single Mass of
Family  Plant height Crown diameter Basal diameter . Branch angle Volume . .
breast height fruit single nut
WRHI1 6.13+0.37 4.38 +0.53 11.87 +1.14 8.40 +0.43 32.25+ 8.61 0.0156 + 0.0026 54.09 £1.72 11.71 + 0.89
WC9 6.13 +0.27 4.85 +0.52 12.83 £1.02 8.30 £ 0.45 38.64 +2.86 0.0151 £ 0.0019 5222 +7.43 10.61 £ 0.50
WC7 6.55 = 0.37 464 +0.54 12.44 £0.14 8.74 +0.41 27.87 £1.79 0.0181 + 0.0027 50.52 + 0.58 9.70 £ 0.64
DJC20 7.25+0.13 4.62 +0.08 13.64 £ 0.25 9.73+0.31 27.63 £1.86 0.0244 £ 0.0019 4567 +3.18 7.57 +0.32
WRH3 5.49+0.23 4.42 £0.39 11.31 +1.06 7.84 +0.15 32.75+ 4.85 0.0119 + 0.0008 49.40 £ 7.05 10.78 £ 0.59
BHE . . e i - - e
55 (D.)/mm Ei#Z(D,,)/mm RMRE(D,)/mm RFEHEH(FSD) ZIRE(D,,)/mm iR (Dy,)/mm &MZ (D, )/mm ZFEEE(NSD)
- R Fruit horizontal Fruit lateral Fruit shape Nut vertical Nut horizontal Nut lateral Nut shape
Family Fruit vertical . . . . . . .
. diameter diameter index diameter diameter diameter index
diameter
WRH1 59.98 +1.63 42.33+0.89 43.20 £ 0.57 1.42 +0.06 4991 +1.17 31.75 £ 0.93 30.93+1.71 1.57 +0.04
WwC9 57.66 £ 0.58 41.49 £2.04 42.77 £ 2.22 1.40 £ 0.06 48.09 £ 1.08 30.51 £ 0.87 28.57 £1.29 1.58 £0.07
WC7 56.84 +1.77 41.05+1.05 43.03 +£0.73 1.39 + 0.08 47.23 £2.09 30.10 £ 0.67 29.00 + 0.52 1.57 + 0.09
DJC20 57.08 + 2.23 40.32+0.71 40.63 £0.93 1.41+0.03 44,94 +1.33 28.15£0.10 25.95+0.72 1.60 + 0.05
WRH3 61.38 £1.22 39.18 £1.70 41.05+1.97 1.57 £ 0.05 52.38 £ 0.33 29.83 £1.09 28.42 +1.31 1.76 £ 0.08

FI08 AR 5T R B SRR RAZ A A R AL MR AR

= AR B

AR HiAwE SRHAEENE SRS, 77
175 57. 70% F1156. 98% , 7 BH M SRAZ F L IR f ok
W, LIE T A R AR RN T X Ik /)

i EEER, BAE R ENBEE R, WRETTBR K.
AR AR AR IR B2 7 R B R TR SRR R AL AR

Z R T AR

=2
5

[y =]

Mt X A g R

AR

R AR NTERL L SR AR H S R 2 =, IF

B,

TEMRAR B MR 5T, 75 25 A7 AT A5 28 SR )
BEFFED, KRR, R AERER R ZERAR
T3, R I DMEIRIER R IR R XA BRI
LR EE (P<0.01), XSGREZEELLS aXt 5~
7 EA AR R R AR T B 745 SR — 3, Wi A
NEARFRE N EF RS, S HIREE RV AERE R

G BNAE L0 Fh ST IR A B A SRR K SR
M 7 RS TR =RE, X 5aTAS > i
FESR— B BRI ML R B A B8 B R 2RI,
HEARREEREEA —E RS, Xt a] DUE
EABEIK AT SRR T I R R R B, 4ioek 1 H )5 A
8o BAETRMARERERI EZBRES L, AR
IRETRR AR PSR B8 2 172 0. 9 DAL, B
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HHBRARK Y SR A AR P PR 52 5 i KSR 3% J i
BRI R A | K,

MR 53 A 0] SR LS MR Z [ AR R &R L X T
fRAFRIHREI R R A EEEH, ARKEREER
P B o SR IR B bR B F (R ARGE 3 EAH G (P<
0.01) , W BHEARKIK A K KPS AR SR AR RIAE M
EFEY], R T R 5 AR L FE R, BT R
FABIR A AR B2 BR AR ZE 50, BB A e 39 i, 22
&R R AR g sm ) | SRBHIX LE Mk AT 68 H AH ]
BAERZEES, R —25 TIENS T AT
BRI

— B & ST IR R ], 3R SR AR ] AR E
BEE T REVEE ST, B R ARA B R 258
SR &R0, MRIEAE KIER &80 ATk &
3 MR EA QY7.DJC20.WRH16, # = if i Hinfz
H 12 RO 0 S A8 bl S A S5 43 31 /5 33. 92%
14. 43%.20. 24%.34. 96% . 122. 51% ; t{RHE PR &
fatr, A& H 3 DMUREAR WRHILWC9,W(29,
KA FEMEE AT BT A 9. 19%.9. 46%
9.43%.9.73%.10. 44%. 8. 28%, Frikfh R%E & MNR
[E R 75 1) & L RTAE D45 FE AN IR B Rl B AR Y B e 5
AR, B A IX 6 R A FEATIE RN, A TSR A 2
DA R Bk, # T iRl e MR .

FE G TR RER 2 TR R & R 4 B B
S A = S N S =T TR Ayt I (=8 Y T 5
AREFFEXT 17 DECERMRFEAT R T By s SR B
AN ERGT, BIRTERRIAE] 84. 322%, 5 | s ml
REFLAHREE B T EE A REERMERE R
HABRARK 32 B S0 e R AR, XA AR AR B4 LA
L0 Z Mg RAGRESERGEEIEE
ERA R 2D SEHEREE B N e =01
MRS PEARED, ATt 2 PR E A T4, 2 B
MR ERE, SAERA RS ERERSER
BTG EE SR E R, AR 1S3 S, HE
75195 5 IR 5K 20 S 2 R I A A S AL S A R
RRFR. HTMHFAFR IS 10 FREAHk R
PR, S 1 FEEER 2 RE5 5L, FARAS SE & ToiE AR Ak
PRk SREAZE SOKST: B A A D = & R 7, fe ZEant
KA BRI , 72 L8 R FE R .
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