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Fruit Economical Traits Analysis and Comprehensive
Evaluation of Carya hunanensis Germplasm Resources
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Abstract: 60 Carya hunanensis germplasm resources were selected from the core distribution area of Carya
hunanensis as the research object to determine their fruit economic traits, and the germplasm with excellent
comprehensive performance was obtained by genetic variation, type division and comprehensive evaluation and
screening of the economic traits of Carya hunanensis fruit by variation analysis, cluster analysis and principal
component analysis, in order to provide a theoretical foundation for cultivar selection and utilization of Carya
hunanensis germplasm resources. The results revealed substantial variation in fruit economic traits, with
coefficients of variation ranging from 5.42% to 35.05% across 20 fruit economic traits. Notably, linoleic acid,
linolenic acid, thickness of green skin and dry kernel weight exhibited particularly high variability. Cluster
analysis delineated three distinct groups: group I, characterized by early to late September maturation, displayed
flattened round fruits with smaller size but highest kernel oil content and elecated polyunsaturated fatty acid
levels; group II, maturing from mid-August to mid-September, produced larger, round fruits with thicker shells
and green skin, along with highest monounsaturated fatty acid content; group III, with a maturation period for
late August to mid-September, featured broadly oval fruits with thinner shell and superior dry kernel yield.
Principal component analysis identified six major components accounting for 87.85% of cumulative variance.

The comprehensive evaluation scores (F) for fruit economic traits ranged from —0.72 to 1.19, with superior trees
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numbered No. 8, No. 15, No. 6, No. 7, and No. 9. Individual trait analysis revealed outstanding specimens,

including No. 31 with the heaviest green fruit, No. 46 with the thinnest green peel, No. 6 with the highest kernel

oil content, No. 16 with maximal oleic acid content, and No. 11 with the highest linolenic acid content.

Key words: Carya hunanensis; germplasm resources; fruit traits; comprehensive evaluation; principal

component analysis
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Table 1 Information of 60 Carya hunanensis germplasm resources

. - . K¢ = (m) . e un % (cm)
G FAE b prpcy)  ETHm B (m) SR ]  Wfiem
. High under the . . . Diameter at breast
Code Place of collection Age of tree Hight of tree Fruit ripening time .
branches height
1 Vrkg BB AR KIE R 65 8.00 21.00 9 AI-9 A FH) 58.92
2 Yehs BB LA 4K IE A 70 3.50 19.00 9H LA A A 64.33
3 YCks B R LA 4KIE R 80 3.20 21.00 9H FAJ-9 A A 82.80
4 Ve B R LA A4 KRR 85 3.40 22.00 9H FA-9 A A 95.54
5 ek BB AR KIE R 30 3.08 15.00 9 A FfI-9 A FHI 35.98
6 VEkE BBV M A AR 50 3.80 13.00 9H FAI-9 A FA) 25.48
7 Yok BR DV A KRR 75 4.00 19.00 9H FAJ-9 A F ] 79.62
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F1(4)
i Rt T I N T PR  HatEtem)
Code Place of collection Ageoftree lEunderthe i oftree  Fruitripening time 2ol At breast

branches height
8 VEk BINR DEUAKER 75 2.20 16.00 91 kA9 HH A 62.74
9 Vo ELE H B AR, 55 1.60 17.00 9H L9 HTH) 35.03
10 VLl B R DHUAKERS 68 4.00 20.50 91 FHI-9OHTH) 63.69
11 VLl B IR D HLAKER 65 2.90 15.00 97 A9 T 50.96
12 Yok B IR LR b 75 4.50 23.50 91 ka9 HH A 82.80
13 VOB L IRE LKA LA 70 3.50 20.00 91 k-9 HTFH) 60.10
14 VOB HL R DS b 78 3.60 21.00 9 FAJ-9 T 67.50
15 Vo ELANE DR A 80 4.10 22.50 91 RO TH) 78.43
16 S BIEA & Wk 58 3.03 23.00 8 AT HJ-9 H ) 4421
17 SN ELZE S & R 55 3.89 22.00 8 I T H1-9 J vy 46.45
18 SN ELZEAF & Y 60 2.54 21.10 8 AT H-9 H ) 50.11
19 S BIEA S e i 50 3.22 20.00 8 A NH-9 Ay 40.32
20 S BIEA S i 55 2.87 20.10 8 A HJ-9 H ) 38.43
21 SN ELFE S & R 60 2.67 19.00 8 AT HJ-9 H ) 40.21
22 SN ELZEA & Hh R 50 3.65 22.00 8 AT -9 HH) 40.23
23 SN ELZESF & AR 65 4.01 23.00 8 AT H-9 Hhs) 58.76
24 S BIEA & A Ik 55 3.90 22.00 8 AT HI-9 A ) 34.65
25 S BIEN & n Ik 65 4.30 24.00 8 H ~A]-9 Hrpvy 65.65
26 SN ELZEA & A AR 50 2.90 19.50 8 T H1-9 H vy 40.01
27 SN ELZEF & AR 60 3.20 22.00 8 AT H-9 ) 50.32
28 s BIEA & A R 55 3.60 21.00 8 AT HI-9 H ) 53.21
29 S BIEA & n Ik 60 4.00 20.00 8 H FH]-9 Hrpvy 55.21
30 SN ELFE A & A AR 65 3.90 19.00 8 T H1-9 J vy 56.21
31 i L BB A 60 1.97 20.00 8 AT H-9 Hhs) 53.18
32 BB G E TR o 65 2.89 24.00 8 A NH-9 A4 58.28
33 s B & B 85 3.87 25.00 8 A HJ-9 H ) 90.13
34 SN ELFE M & Bk 80 3.16 18.00 8 H -9 HH ) 107.32
35 s B 2 AT 65 2.58 19.00 8 AT -9 HH) 65.29
36 s B 2 BT 88 3.62 21.05 8 A NH-9 Ay 141.08
37 s B 2B 80 327 19.00 8 H T HI-9 Hha) 87.26
38 s BB S Bk 70 3.55 18.00 8 H T~ 4]-9 Hrp v 67.83
39 s B 2 A 80 2.97 23.00 8 AT HI-9 HH) 93.95
40 s B 2 BT 75 3.67 22.00 8 AT H-9 H ) 78.34
41 s B 2B 85 2.99 20.50 8 AT HI-9 H ) 92.36
42 SN ELFE M & BT 58 3.04 21.50 8 H F -9 H bty 61.46
43 s B 2 A, 60 4.14 22.00 8 JI T H1-9 J iy 60.51
44 BB G ey O 65 3.86 19.50 8 AT H-9 Hhs) 60.19

45 vEM ELFE A & B 60 3.78 20.50 8 1 A9 H HhA) 59.24
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F1(8)
55 At T I L T 10 S T gt em)
Code Place of collection Ageoftree L lERUNderthe o oftree  Fruitripening time 0 Celer At breast

branches height
46 HEVL T B IR B 50 50 3.47 18.00 8 AT HJ-9 HH ) 47.77
47 ESINGE e P S 80 2.89 21.00 8 AT -9 HHh) 80.89
48 LT SR 5 55 2.76 25.00 8 A FHI-9 A A 57.96
49 UL A B K 55 4.08 20.00 8 A FHI-9 At 55.10
50 ESANGE e Y B 50 3.73 17.00 8 H -9 H ) 41.40
51 EVL T B o 58 50 3.90 17.50 8 H T~ H1-9 Hrp 42.40
52 VLT B IR 2 58 50 2.98 18.00 8 AT H-9 Hhs) 47.77
53 BRI B I R 58 50 3.47 20.00 8 AT HI-9 H ) 38.22
54 PV TS i - 3 ¢ 50 2.68 15.00 8 H FHaJ-9 Hrp) 38.22
55 PEVL T B T 5 70 3.05 15.00 8 H -9 H ) 98.73
56 VLT E IR 2 58 65 3.05 17.50 8 HTH)-9 HHh) 40.12
57 RV TT B AR 70 4.28 22.00 8 AT H-9 Hhs) 57.32
58 PSR A Bk H 67 3.53 19.00 8 AT HI-9 H ) 63.69
59 VL B I A TR 55 2.75 21.00 8 AT HJ-9 HH ) 34.39
60 VLT B I A PR 55 4.00 18.50 8 AT -9 HH) 40.20

1.2 WEFE
1.2.1 RERBMERNE S DB34/T 4258-2022
CUIAZA RN BT IR R S PR B AR BURE ), R Tl
RROK B 0.01 mm) ISR E LR
JE IR AE RS RO )R s F TR O
0.01 g) il H AR E IR EEE R TE T
W ST MR SR AR I E S, R AE 60 °C Mt
FEHPHET R R LS 2 Al
122 REEFHERWE G HFR T HFRR
TFAF AR TR A A S S R R 75
FE R R E R TE T ESA
P, 3R EL G RBOEME, AR, e
Pk %] 0.01%.

fiif 1 A28 (9% ) =18 SRk o/ R x100%

T3 (%) =" R T/ H L E=100%

THF A% (%) =T~/ B R T H*x100%

S Wtg e RS W R R 4 A sl & IHh 3
E 1L DA LK e B O o3 I G ) P N Y € i
afi) o FREC—E i M 2 18 E A T R L ARk AR
BMARGEEmML), 12,5 e A93EAE A ZE AP KK,
TCREARER A THRHL , A, FREE e fEm2) .
AL 2 [CHMEE 2R P, FE T AR S BT B i gk
BFRHARA 4 COKAFE L, B AL IAE 65 CHk
T ZEE G REGEEmM3) . &R (%)=

(m2 - m3)/m1x100%.

O 175 PR 2L 88 P 0 2 SR FH S0 €k B
HE B ECHE R (i R LLAZA TSR 2% 1 &R AR BN
FH B VR DR PP R AL, SR H AR B HE GC-2014 #Y
A ETEL (MO B R K vb) I R i R
R, AT S 2 IR 5 AR i AR L) —
PR A G R A AR e, A 3R, 4
BOE-E, e ks 5651 0.01% .
1.3 HESH

FIH Excel 2016 # H A58 54 , >k H SPSS 26.0
A AT AR 500 BT L RGBS BT AN F o AT
K origin 22.0 VER], Z BUR TR0 IR 456 R
G35 TR RS LR RD A B TR G IE AT

HRAE A3 (1) T4 F R AL EE RELP.

p=—2° i=1,2,3---.n(1)

ci D -
EEV ANO /S E 8 B M o7 W i
MR A (2) A W m LLAZ B AN BT 1 25 515
rF.
F=>"_\PiZi i=1,2,3---.n(2)
A, PR I AU IR 2B, Zi R R
A BE R A 26 14> F2 54
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2.1 B LR REER

XF 60 53 181 B LLAZ R SR IR A I 2 (3
2)o GRS PUR IR SR BIMAR A AR
ANE), 78 5 2R BOAE 5.42%~21.62% 2 [6] . 7 [ )8
(21.62%) F1F{ "5 (20.76% ) A SREFEACK, BA

F2 MEUERRIREERERSN

RK BRI 1 . RPAR R AR BEAR K, fe KA
42.04 mm, % /)ME 32.17 mm, H% 2% 9.88 mm, Z 5Pk
W — AR RBUNT 10% R FEA 8] 22 5748
AN AR BN IR A A T AR (8.20%) RE
(7.15%) RHE1E(5.42%) R IRAE 12 (5.69%) | AR
PNF2(8.69% ) MIFHTEIEE(8.43% ) , iX e R 544 748 5
BN HRRE o LAt PR 0 72 S A B A e

Table 2 Variations of fruit phenotypic traits of Carya hunanensis germplasm resources

EIN R ME e/ ME W2 ¥fH Pt fh 22 5 ZH(%)
Traits Max. Min. Range Mean SD crv
HHRE(gGFW 27.82 19.41 8.42 23.07 1.89 8.20
B % (mm)FLD 42.04 32.17 9.88 36.94 2.64 7.15
4 (mm)FTD 39.00 31.44 7.56 35.00 1.90 5.42
H R (mm)PT 7.78 3.90 3.88 5.00 1.08 21.62
I A (g ) FSW 14.51 7.43 7.08 11.22 1.30 11.55
I 4% (mm)STD 30.15 24.03 6.12 26.61 1.51 5.69
R 4% (mm)SLD 34.44 25.63 8.80 29.49 2.56 8.69
IR T # (g)DSW 10.79 4.63 6.16 8.27 1.20 14.46
T{-H (g) DKW 3.99 1.14 2.85 2.73 0.57 20.76
A7) (mm)ST 227 1.48 0.79 1.81 0.15 8.43

GFW: Green fruit weight; FLD: Fruit longitudinal diameter; FTD: Fruit transverse diameter; PT: Pericarp thickness; FSW: Fresh seed weight;
STD: Seed transverse diameter; SLD: Seed longitudinal diameter; DSW: Dry seed weight; DKW : Dry kernel weight; ST: Shell thickness; The

same as below

22 #E LR SEFF IR

22,1 HELZERBIFRFMECR X0 i
LLAZA H R F 23R R A B A A (36 3) , 25 R
FARRAG R RS SRR R TR, AR 5 2R
HAE 6.93%~15.67% Z ], BEHAFH(12.58%) T

R3 HEUERRISHFRMHCETRON

K3 (15.67%) FITHF I~ 238(13.05%) Y28 SRR 45
R, HARKIEEETE J7 o G R IG28fh I B AR
K, B KAE 61.01%, e /IME 34.63%, 15 26.37%, %
SHFEE BRERE/N S RZE<10%) PR
{75 H2(6.93%) , A5 728 AN FXRRE

Table 3 Variations of seed yield and kernel yield of Carya hunanensis germplasm resources

EXIN HRE R/ME W2z ¥iE Pt 2 5 R %)
Traits Max. Min. Range Mean SD cv
fif tH AP (%) FSY 61.01 34.63 26.37 47.27 5.95 12.58
T H#F%(%)DSY 47.46 23.46 24.00 34.81 5.45 15.67
TH#EH1#(%)DSKY 42.47 17.55 24.92 32.94 4.30 13.05
Al (%) SOC 60.89 44.82 16.07 51.38 3.56 6.93

FSY: Fresh seed yield; DSY: Dry seed yield; DSKY: Dry seed kernel yield; SOC: Seed oil content; The same as below

222 HMELZRMCERBARTSESH Xt
60 17181 B 111 AZ KRR 7 R 2L B 7l o (2 4)
G5 OR AR B8 D5 IR 2 R AR S R
ANIA], 78 S BB 6.529%~35.05% 2 ], 8] 6 1
J 105 PR 4 B 1 B R A AR R 22 57 0 T R
(35.05%) . WV JFE iR (26.38% ) FIHE 5 iR (24.07% ) 1)

BRBERK, AABRKMERE . Wk
A Ak R BEAR K, fe KAE 78.09% , f /IMHE 53.72%
W22437%, 285 M+ E . TRrBEENERR
B<10% ) PR LA B AR R (6.52% ) , 1A% 78 5
BN RO AR, Al OBR B AR SRR BE AR X
JE
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Table 4 Variation analysis on fatty acid composition of seed kernels of Carya hunanensis germplasm resources
PR RME e/ ME &= ¥ Pt 2= AR5 R E(%)
Traits Max. Min. Range Mean SD cv
FEAR (% )PA 6.24 4.56 1.69 5.11 0.33 6.52
TWiHRIR (%) SA 6.80 3.12 3.68 451 1.09 24.07
MR (%)O0A 78.09 53.72 24.37 68.31 7.27 10.65
MR (%) LA 34.92 10.93 24.00 20.60 7.22 35.05
MEFRIR (% ) LNA 234 0.80 1.54 1.30 0.34 26.38
AELETR (%) ARA 0.21 0.12 0.08 0.17 0.02 10.13

PA . Palmitic acid; SA: Stearic acid; OA: Oleic acid; LA : Linoleic acid; LNA : Linolenic acid; ARA : Arachidic acid; The same as below

23 EFREIMEROBELUERBREST

% ] SPSS Statistics 26.0 04X #1148k 20
TP PR B VA T AR AL A B % 2300 LA Ak
Pl GEIR A T R G R AT, R Gei A28 B
PRI, R B 2 e s al s, S I 15
YRR, G5 R 1~15, FE A FEDL R ELIR M4,
TZRBER FERRIE R BN RS A 9 H R )
A N TR 10 A v N L g S =
TR W RRR 55 2 AN AR iR &

(eI [ES

£ 55 15 HE IR, 5N 16~30, 32 540 A1 75 335 N B
FEF & LN FEERE M RS 8 H T
29 A Ha), BEDE, R8I Rh e E B
JE MR Fr i i, B T RIS . SRy
30 3R UE, G5 31~60, 3= A 7 HL VT T A
MBI GBI S 2RI SRR SR S
BN 8 A TRIZE9 A ha), RIEIETE , Rz
R PP TR, TR R & B T AR IS
12,

2.90
2.07
1.24
0.40

-0.43

-1.26

i Al 1 RSN FISMER SR R T R CRBTE K B SRR TR OB IR IR T R
B RS T O TR 28 A B AR R HRTR R P IR S RRIR A IRAL 20 MR

The numbers are the same as those in table 1; The cluster diagram showed 20 traits from inside to outside: green fruit weight, fruit longitudinal

diameter, fruit transverse diameter, pericarp thickness, fresh seed weight, seed transverse diameter, seed longitudinal diameter, dry seed weight,

dry kernel weight, shell thickness, fresh seed yield, dry seed yield, dry seed kernel yield, seed oil content, palmitic acid, stearic acid, oleic acid,

linoleic acid, linolenic acid, and arachidic acid
1 60w LiZtkFRER LS

Fig. 1 Cluster analysis of 60 Carya hunanensis germplasms resources
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Fig.2 Legends of the three species groups of Carya hunanensis germplasm resources

RS SREBRIMEKSNT

Table 5 Analysis of fruit traits of three species groups

PR 2 Group

Traits I I it
HRE(g)GFW 23.07b 25.26a 23.47b
Y45 (mm)FLD 33.65¢ 36.50b 38.80a
B2 (mm)FTD 35.90b 37.15a 33.47¢
 FZJ5 (mm)PT 4.42b 6.75a 4.41b
I SR fif 7 (g )FSW 12.40a 9.81c 11.34b
IR P12 (mm) STD 28.94a 25.85b 25.84b
I I 4% (mm)SLD 26.68¢ 27.77b 31.75a
RILTH (g)DSW 9.42a 6.74c 8.46b
- (g) DKW 2.97a 2.02b 2.97a
Fh5EJE (mm)ST 1.85a 1.90a 1.75b
fitf {1 FF3 (% )FSY 5291a 39.44¢ 48.36b
F A3 (%)DSY 39.88a 27.13¢ 36.12b
THFH A2 (%)DSKY 32.32b 29.04c 3521a
R = (%) SOC 54.87a 51.03b 49.80b
AR (% ) PA 5.56a 5.17b 4.85¢
THER (%) SA 3.27¢ 3.72b 5.53a
AR (%) OA 57.86¢ 77.60a 68.90b
MZIHIER (%)) LA 31.39a 12.00c 19.51b
AP JRRRR (% ) LNA 1.77a 1.33b 1.05¢
AR (%) ARA 0.15b 0.18a 0.18a

RREVNEG FHFFEIR P < 0.05 K V-2 5 b %
Different lowercase letters indicate significant differences in the level
of P<0.05

2.4 R LERRSERE S TN

HT T 00 LLAZ MG SR SR A8 A HA A TR B
5RO G, X ER S PR S AT AR R A
BEAT RS o3RI, R A AR AL AL EE . R
FiMk 20 AR SEMIR T2 73 Hr R A3 6 R

HE B BTk oR KT 85% il JE IR L T 6 4> 3 AR
4y, B ZTTH N 87.85% , ] LI sE At &
BAERTEFR o 25 1 F A BRRIEAE R 6.24, AN 1Y)
TR RN 31.18% , FLAT #5¢ = 1F fr 28 1) P bR A SR A
e IR IR RERR AR O RRER , EL AT R T 3R
FRYIE RIRGE BEIRIR AR, A 1 3T
3 ST I R L AZ Bk A SR ST R 0 7 R A A
552 T RAMRHEAE R 5.46, TURRE R 27.31% , A
FE T = R e N e A T e 5 S A c 7 =N
AR AR AT RR GHER , BEIIEE 2 4 E RS
ST R LA Ak B R SR EE AN 1 g D R 2
T 553 T RHIE(E R 2.02, BTN 10.09%,
FAE AR AR ) R, BEES 3 AR
S RERBET TAF AR B4 B REE N
1.45, BUHR R 7.24%, T 5 BORRAE 1) B A oK, Ut
HHEE 4 o F B e TR E . 55 S FM AR
9 1.25, TSR 6.27% , B HKF 2L B HHIE ) 1 R
K ULBHES S o EE R T & AR, e &
BT FRIEAE A 115, DTBRE R 5.75% , 72 JE g RRAE
] e R, IS 6 o B ik T FpSE IR . DA
ARSI R AR AR TR
Fh5e R RTAE N R PR BE £ R A & 1 2% 48
P (F6).

MR PR oAb 1 22 BB B~ 32 A3 A ARRAE
L A28 A R B LA B A A 38 B0 B 25 BTk SR AL
T AL A1 F I 2 : F=0.36xF1+0.31 xF2+
0.11xF3+0.08xF4+0.071xF5+0.07xF6, I 1 F1~F6
I IFR EMAY 1~6, F1~F6 AR AWF , Hrk
X1~X20 730 0 5 R i SRR R R R
Qi e RGN RS R T T R
FCIE R TR TR A
R ORERER R IR IR MR KR 6 R
S5 20 MR R IR BE AR HEARAE
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Table 6 Principal component analysis of major agronomic traits in Carya hunanensis germplasm resources
PR 247 Principal components
Traits PCI PC2 PC3 PC4 PC5 PC6
HE GFM -0.07 0.08 0.10 0.94 -0.06 -0.12
Yz FLD -0.76 -0.24 0.30 0.34 0 -0.03
FHitt FTD 0.71 -0.55 0.12 0.04 -0.09 0.26
HEEPT 0.24 -0.89 -0.08 -0.03 -0.14 0.25
IR ILfEE T FSW 0.14 0.71 0.29 0.38 0.17 0.19
IR Ji4E STD 0.77 0.43 0.26 0.13 0.11 0.11
IR SLD -0.84 0.06 0.32 0.20 0.03 -0.17
IR DSW 0.12 0.79 0.29 0.33 0.14 0.10
F{~H SDKW -0.09 0.55 0.78 0.17 0.11 -0.05
Fh7e)E ST 0.25 -0.11 -0.14 -0.11 0 0.91
fif 1 FF3 FSY 0.19 0.19 0.09 -0.07 0.92 -0.03
T ¥ DSY -0.01 0.86 0.30 -0.20 -0.24 0.02
FFrH{ R DSKY -0.31 0.28 0.82 0.07 0.08 -0.15
F= &% SOC 0.57 0.09 0.15 0.19 0.36 0.19
FERHER PA 0.91 0.08 -0.02 0.03 0.17 0.08
N5E: SA -0.92 0.13 0.21 0.06 -0.09 -0.05
MR OA -0.42 -0.86 -0.07 0.02 -0.17 0.12
AR LA 0.47 0.83 0.05 -0.04 0.17 -0.12
MEJFRER LNA 0.84 0.29 -0.26 0.01 0.05 0.03
16 1R ARA -0.67 -0.55 -0.15 -0.06 -0.10 -0.07
$HE{E Eigenvalues 6.24 5.46 2.02 1.45 1.25 1.15
TikZ (%) Contributions rate 31.18 27.31 10.09 7.24 6.27 5.75
FIToimkE (%) 31.18 58.49 68.59 75.82 82.09 87.85

Accumulative contributions rate

F1=-0.028xX1-0.304xX2+0.284*xX3+0.096%

X4+0.056xX5+0.308xX6-0.336xX7+0.048x X8~
0.036xX9+0.100xX10+0.076xX11-0.004xX12-
0.124xX13+0.228%xX14+0.364xX15-0.368xX 16—
0.168xX17+0.188xX18+0.336xX19-0.268%xX20
F2=0.034xX1-0.103xX2-0.235xX3-0.381x
X4+0.304xX5+0.184xX6+0.026xX7+0.338% X8+
0.235xX9-0.047xX10+0.081xX11+0.368xX12+
0.120xX13+0.039%xX14+0.034xX15+0.057xX 16—
0.368xX17+0.355%xX18+0.124xX19-0.235xX20
F3=0.070xX1+0.211xX2+0.084xX3-0.056x
X4+0.204xX5+0.183xX6+0.225xX7+0.204x X8+
0.549%xX9-0.099xX10+0.063xX11+0.211xX12+
0.577xX13+0.106xX14-0.014xX15+0.148xX 16—
0.049xX17+0.035%xX18-0.183xX19-0.106xX20

F4=0.662xX1+0.239xX2+0.028xX3-0.021%
X4+0.267xX5+0.091xX6+0.141xX7+0.232x X8+
0.120xX9-0.077xX10-0.049xX11-0.141xX12+
0.049xX13+0.134xX14+0.021xX15+0.042xX16+
0.014xX17-0.028xX18+0.007xX19-0.042xX20

F5=-0.042xX1-0.063xX3-0.099xX4+0.120x
X5+0.077xX6+0.021xX7+0.099xX8+0.077% X9+
0.647xX11-0.169xX12+0.056xX13+0.253xX14+
0.120xX15-0.063xX16-0.120xX17+0.120xX18+
0.035xX19-0.070xX20

F6=-0.084xX1-0.021xX2+0.183xX3+0.176x
X4+0.134xX5+0.077xX6-0.120xX7+0.070x X8~
0.035xX9+0.640%xX10-0.021xX11+0.014xX12~
0.106xX13+0.134xX14+0.056xX15-0.035xX16+
0.084xX17-0.085xX18+0.021xX19-0.049xX20
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Table 7 Fruit comprehensive scores of 60 Carya hunanensis germplasm resources

S5 Galn  WE | WS sefs e | RS Sems | AT SAEN K
Code Score Rank Code Score Rank Code Score Rank Code Score Rank
1 0.72 9 16 -0.35 51 31 -0.23 33 46 -0.28 44
2 0.55 14 17 -0.55 58 32 -0.28 43 47 -0.26 40
3 0.70 11 18 -0.25 38 33 -0.29 45 48 -0.52 55
4 0.81 6 19 -0.60 59 34 -0.26 41 49 -0.25 39
5 0.51 15 20 -0.72 60 35 -0.10 20 50 -0.23 35
6 1.05 3 21 -0.54 57 36 0.32 16 51 -0.20 29
7 0.94 4 22 -0.53 56 37 -0.05 17 52 -0.21 30
8 1.19 1 23 -0.19 28 38 -0.19 27 53 -0.14 23
9 0.88 5 24 -0.31 47 39 -0.14 22 54 -0.25 37
10 0.79 7 25 -0.22 31 40 -0.32 48 55 -0.23 34
11 0.58 13 26 -0.22 32 41 -0.32 49 56 -0.27 42
12 0.67 12 27 -0.35 52 42 -0.33 50 57 -0.24 36
13 0.71 10 28 -0.13 21 43 -0.29 46 58 -0.16 24
14 0.79 8 29 -0.48 54 44 -0.09 19 59 -0.19 26
15 1.17 2 30 -0.45 53 45 -0.05 18 60 -0.16 25
3 b T ARG AR S AT BESE h T i A R 2R R EREE AN )

3.1 MELZERERSEE

SRSV IR SR AR A A7 AT 8 O G S R
PR, A5 55 ZR HUORE S WA B T U R A R R S
ol AT S Ty T A [R] T Oy G e A R 2 T
TE B PR ALK YE , A8 5 RECK T 10% B, 15687 5t
22 SR B ol O R I T LAk
LSS 5 2N 6.63%~28.99% , Ho I BERR IV
g BT B AR S R B, M B TR A AR R R
BN B A AE TR R, WS LAk R AR
SR BN 2.32%~25.00% , HH IR R Fi - H R
(7R S R R, P AR R R R R R AR
SR ARBFTEH, 20 IR G AE S R ECH
5.429%~35.05% , HH Wil R W RKER . T8
JEAS SRR R, B R IR IR AR RN
7 MR E R E R RYAE R ER AR
N X GBS EE A E A g,
JU PR AT BE I R LAk 2 o SR AR AR

PIr 8. AWEIEH IR MR 19 °F- 2978 S RBOR T H
APEAR , X8 7 5 R S AR D R 14 T i 1L AZ A
MERAREFHNE, 52 S Skt
WFFEAE RIEA—E . AWFFT 60 43 W 9 LLAZBERH 5
GEEORIR ) RS S R X e R
A 38 7 0 R PARAR S i e
32 BBk EEREE

RO RARYETN BT R PR , R PR
FHIE B SR A T 3R A, PR AR 22 R B R b
B2 73 BIAS R A5, a4 232 16 Tl
7o I AZ M Wi T LA A A 22 B bR il o 2 SO
SR T AR R SRR IR ITR S B AR b
XHIZAREA TSR, 45 SRR W SRR MR Aty 3t [
BRI A RF AR I 22 57 o RS ML T D
B L s N B A R B, Del LAk AT A A 2
B BRI R L AZ AR R, A SR TP O ZR T
IZEFEAR—H AWFFTRE 20 DR EEIR XS 60 Pk
IR OURRHEA TSR0, 25 SRR AL 3y 326, 1t
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