T LR A
Journal of Plant Genetic Resources DOI: 10.13430/j.cnki.jpgr.20240705001
BFE LAk A R R IR R SR & B R i 5 PR
ek, FHE2, BARE! #HE!, HkE! ZF!

C R MO R R MR A B A DM B 5 R BOE I E A LI, K 410004; 2 M, Kb 410116)

FHEE: M2 A7 60 40 i L ARAAT R 09 R R BRI R ORI R A L ARAAY R, A A LA
MR AT IR H B L5 A AAREAF o U d LA S 5 A K f R AR Sl LA R R AR &, BT EFom. R
EoM. ERSONE T FHHLBMRREFEREFTEAEET R, 2ERSFEGTN. ZREAA: HNHLERREE
FHRERFE, 20N RELFEREF A HOHETE 542 %~35.06%, L P Eibds. TRE. FRLEEFLEOT FAE
BE K. RESHERAR LIS A3 X, IRNRERARAIALNEIATH, REEZ AR, X8, MH=bib
EEG, STMREFRSERS; IAWRERARMASATOEI AT e, RELAWY, REXEAhohFLEE, £
TeAe Gl A28 G5; MAHRERAMANSATAZIATH, RELHIFAL, HriE, THELES, T899
MEIET 6 AN E 09 Rt TR F K 87.85%, RELFHRZELSENFS (F) AF-072~1.19, £+ 85, 105. 65,75
F2 9 FHRAALERTF], L2 A MR R

SEEHR: ML R R AN EAS AT
Fruit Economical Indexes Analysis and Comprehensive

Evaluation of Carya hunanensis Germplasms Resources

NI Jinyan'!, LI Bohai’, ZHOU Junqin', XIE Juan',; YANG Qiuhua', YUAN Jun'
('Key Laboratory of Cultivation and Protection for Non-wood Forest Trees, Ministry of Education, College of Forestry, Central South University of
Forestry and Technology, Changsha 410004 ; ’Hunan Botanical Garden, Changsha 410116)

Abstract : Comparative study of 60 Carya hunanensis germplasm resources of fruit economic traits, screening to obtain a
comprehensive performance of excellent Carya hunanensis germplasm, in order to provide a theoretical basis for the selection of good
varieties of Carya hunanensis and the comprehensive use of the theoretical basis for your research. Taking the fruits of Carya
hunanensis superior trees screened in the core distribution area of Carya hunanensis as the research object, the genetic variation, type

classification and comprehensive evaluation of economic variation traits of Carya hunanensis fruits were carried out through the
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methods of variance analysis, cluster analysis, principal component analysis and so on. The results showed that the economic traits of
Carya hunanensis fruit were rich in variation, and the mean values of the coefficients of variation of 20 fruit economic traits ranged
from 5.42% to 35.06%, among which linoleic acid, linolenic acid, thickness of green skin and dry kernel weight had greater degrees of
variation.Cluster analysis showed that Hunan hickory was divided into three classes, group I fruit maturity period for early to late
September, the fruit was flat round, fruit smaller, seed kernel oil content is higher, higher polyunsaturated fatty acid content; group II
fruit maturity period for the second half of August to mid-September, the fruit was round, the fruit is larger but the seed shell and the
green skin is thicker, the content of mono-unsaturated fatty acid is higher; group Il fruit maturity period for late August to
mid-September, fruit was broad oval, seed shell is thinner, dry seed kernel yield rate is high. The ripening period of Class III fruits is
from late August to mid-September, the fruits are broadly ovoid, the seed shells are thinner, and the kernel yield of dry seeds is
high.The cumulative contribution of the first six principal components of the principal component analysis reached 87.85%, and the
score of the comprehensive evaluation of fruit economic traits (F) ranged from -0.72 to 1.19, among which No. 8, No. 10, No. 6, No. 7,
and No. 9 superior trees ranked at the top, with excellent comprehensive traits.

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

%5 KA WS (4F) R (m) ST PRI ) itz C(em) R (m)
code Place of collection Age of tree Hight of tree Fruit ripening time ~ diameter at breast High under the
height branches

1 YLk BB IR DA KR AT 65 21.00 9 H LA1-9 AFH 58.92 8.00

2 YLk BB IR D AR KR AT 70 19.00 9 H A9 A M 64.33 3.50

3 YLk BB IR DA KR AT 80 21.00 9 H A9 A M 82.80 3.20

4 YLk BB IR DA KR AT 85 22.00 9 H A9 A M 95.54 3.40

5 YLk BB IR DA KR AT 30 15.00 9 H LA1-9 AFH 35.98 3.08

6 YLk BB IR D AR KR AT 50 13.00 9 H LA1-9 AFH 25.48 3.80

7 YLk BB IR DA KR AT 75 19.00 9 H A9 A M 79.62 4.00

8 YLk BB IR DA KR AT 75 16.00 9 H A9 A M 62.74 2.20

9 YLk BB IR DA KR AT 55 17.00 9 H A9 A M 35.03 1.60
10 YLk BB IR DA KR AT 68 20.50 9 H A9 A M 63.69 4.00
11 YLk BB IR DA KR AT 65 15.00 9 H A9 A M 50.96 2.90
12 YLk BB IR DR A A 75 23.50 9 H LA1-9 AFH 82.80 4.50
13 YLk BB IR DR A A 70 20.00 9 H LA1-9 A A 60.10 3.50
14 YLk BB IR DR A A 78 21.00 9 H A9 A M 67.50 3.60
15 YLk BB IR DR A A 80 22.50 9 H A9 A M 78.43 4.10
16 SN BT 2 s A 58 23.00 8 A9 A 4421 3.03
17 SN BT 2 s A 55 22.00 8 A9 A 46.45 3.89
18 SN BT 2 e A 60 21.10 8 A9 A 50.11 2.54
19 SN BT 2 s 50 20.00 8 A9 A 40.32 3.22
20 SN BT 2 s 55 20.10 8 A9 A 38.43 2.87
21 SN BT 2 s A 60 19.00 8 A9 A 40.21 2.67

22 VE N BT 2t A 50 22.00 8 A TH-9 AtA] 40.23 3.65




23 SN B & R 65 23.00 8 A9 A 58.76 4.01
24 SN ELIEF & 4 R 55 22.00 8 A9 A 34.65 3.90
25 SN B & 4 R 65 24.00 8 A9 A 65.65 430
26 SN EIEF & 4 R 50 19.50 8 A9 A 40.01 2.90
27 SN ELIEF & R 60 22.00 8 A9 A 50.32 3.20
28 SN B & R 55 21.00 8 A9 A 53.21 3.60
29 SN ELIEF & 4 R 60 20.00 8 A9 A 55.21 4.00
30 SN B & R 65 19.00 8 A9 A 56.21 3.90
31 U5 L 2 S E B A 60 20.00 8 A9 A 53.18 1.97
32 N ELFE I 2 B R 65 24.00 8 A9 A 58.28 2.89
33 N ELFE I 2 B R 85 25.00 8 A9 A 90.13 3.87
34 N ELFE I 2 B R 80 18.00 8 A9 A 107.32 3.16
35 N ELFE A 2 B R 65 19.00 8 A9 A 65.29 2.58
36 N ELFE A 2 B R 88 21.05 8 A9 A 141.08 3.62
37 N ELFE I 2 B R 80 19.00 8 A9 A 87.26 3.27
38 N ELFE I 2 B R 70 18.00 8 A9 A 67.83 3.55
39 N ELFE I 2 B R 80 23.00 8 A9 A 93.95 2.97
40 N ELFE I 2 B R 75 22.00 8 A9 A 78.34 3.67
41 N ELFE I 2 Bk 85 20.50 8 A9 A 92.36 2.99
42 N ELFE I 2 B R 58 21.50 8 A9 A 61.46 3.04
43 N ELFE I 2 B R 60 22.00 8 A9 A 60.51 4.14
44 N ELFE I 2 B R 65 19.50 8 A9 A 60.19 3.86
45 N ELFE I 2 B R 60 20.50 8 A9 A 59.24 3.78
46 LT RS IR B 50 50 18.00 8 A9 A 47.77 3.47
47 LT RS IR B 50 80 21.00 8 A9 A 80.89 2.89
48 LT RS IRAR BE 50E 55 25.00 8 A9 A 57.96 2.76
49 LT RS IRAR BE 50E 55 20.00 8 A9 A 55.10 4.08
50 LT RS IR B 50 50 17.00 8 A9 A 41.40 3.73
51 LT B IR o % 50 17.50 8 A9 A 42.40 3.90
52 LT RS IR o 3 50 18.00 8 A9 A 47.77 2.98
53 LT B o % 50 20.00 8 A9 A 38.22 3.47
54 LT B IR o % 50 15.00 8 A9 A 38.22 2.68
55 LT RS AH E % 70 15.00 8 A9 A 98.73 3.05
56 LT B IR o % 65 17.50 8 A9 A 40.12 3.05
57 LT RS R 70 22.00 8 A9 A 57.32 4.28
58 LT RS FR 67 19.00 8 A9 A 63.69 3.53
59 BT RS I R 55 21.00 8 A9 A 34.39 2.75
60 LT RS IEZ FR 55 18.50 8 A9 A 40.20 4.00
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Table 2 Analysis on variation degree of fruit phenotypic traits of Carya hunanensis germplasms resources

PR S UNI: R/ME Wz B bt {72 AR (%)
Traits Max. Min. Range Mean SD Ccv
FHRERE (g) SFM 27.82 19.41 8.42 23.07 1.89 8.20
EYH 4% (mm) FLD 42.04 32.17 9.88 36.94 2.64 7.15
E#i%E (mm) FTD 39.00 31.44 7.56 35.00 1.90 5.42
FIE (mm) PT 7.78 3.90 3.88 5.00 1.08 21.62
IXHEETE (g) FSW 14.51 7.43 7.08 11.22 1.30 11.55
IRRELMAE (mm) STD 30.15 24.03 6.12 26.61 1.51 5.69
RARHE (mm) SLD 34.44 25.63 8.80 29.49 2.56 8.69
RILFE (g) DSW 10.79 4.63 6.16 8.27 1.20 14.46
TA-H4-F (g) SDKW 3.99 1.14 2.85 2.73 0.57 20.76
)& (mm) ST 227 1.48 0.79 1.81 0.15 8.43

SFW : Single 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 ; SKW:Single kernel weight ; ST : shell thickness ; The same as below
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Table3 Analysis on variation degree of seed yield and kernel yield of Carya hunanensis germplasms resources

PR RKME R/ME ez B it s 22 AR (%)
Traits Max. Min. Range Mean SD CcvV
i HFFE (%) FSY 61.01 34.63 26.37 47.27 5.95 12.58
FHFE (%) DSY 47.46 23.46 24.00 34.81 5.45 15.67
THHAZE (%) DSKY 42.47 17.55 24.92 32.94 4.30 13.05
=B (%) SOC 60.89 44.82 16.07 51.38 3.56 6.93

FSY : Fresh seed yield ; DSY : Dry seed yield ; KRDS : Dry seed kernel yield ; SOC : Seed oil content ; The same as below
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Table4 Analysis on variation degree of Fatty acid composition of seed kernels of Carya hunanensis germplasms resources

PER I ON! w/MA 2z BEOL N bR 2= AR (%)
Traits Max Min Range Mean SD CV
KRR (%) Palmitic acid 6.24 4.56 1.69 5.11 0.33 6.52
fEfIEER (%) Stearic acid 6.80 3.12 3.68 4.51 1.09 24.07
M (%) Oleic acid 78.09 53.72 24.37 68.31 7.27 10.65
Wi (%) Linoleic acid 34.92 10.93 24.00 20.6 7.22 35.05
WE#REE (%) Linolenic acid 2.34 0.80 1.54 1.30 0.34 26.38
AR (%) Arachidic acid 0.21 0.12 0.08 0.17 0.02 10.13
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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 germplasms resources
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Table5 The average of 20 traits of three species groups in cluster analysis

PR 2K Group

Traits I Il I
BRE (g) SFM 23.07b  25.26a 23.47b
HEHPE (mm) FLD 33.65c  36.50b 38.80a
R (mm) FTD 35.90b  37.15a 33.47¢
#HEJE (mm) PT 4.42b 6.75a 4.41b
IRILEEE (g) FSW 12.40a 9.81c 11.34b
IREREAE (mm) STD 28.94a  25.85b 25.84b
IREH4E (mm) SLD 26.68c  27.77b 31.75a
BREFE (g DSW 9.42a 6.74c 8.46b

TA-H4-F (g) SDKW 2.97a 2.02b 2.97a



R (mm) ST 1.85a 1.90a 1.75b

B (%) FSY 52.91a  39.44c 48.36b
THAFE (%) DSY 39.88a  27.13c 36.12b
THFHIZ% (%) DSKY 32.32b 29.04c 35.21a
P 2 (%) SOC 54.87a  51.03b 49.80b
AR (%) Palmitic acid 5.56a 5.17b 4.85¢
MR (%) Stearic acid 3.27¢ 3.72b 5.53a
MR (%) Oleic acid 57.86¢ 77.60a 68.90b
Wil (%) Linoleic acid 31.39a 12.00c 19.51b
WHKER (%) Linolenic acid 1.77a 1.33b 1.05¢
1eEMR (%) Arachidic acid 0.15b 0.18a 0.18a

RHRITHFEFRNEFERT p<0.05 KFEREZE

The significance level of the mean difference was 0.0, and different letters of the same peer of data indicated significant differences
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Table 6 Principal component analysis of major agronomic traits in Carya hunanensis germplasms resources

PR F 4> Principal components

Traits PCl PC2 PC3 PC4 PC5 PCé6
BT (g) SFM 007 008 010 094 -0.06 -0.12
RHH (mm) FLD 076 024 030 034 000 -0.03
HHE (mm) FTD 071 055 012 004 009 026
HEJE (mm) PT 024 089 -0.08 -0.03 -0.14 025
IRREETE (g) FSW 014 071 029 038 017  0.19

R4S (mm) STD 0.77 0.43 0.26 0.13 0.11 0.11



4% (mm) SLD -0.84 006 032 020 003 -0.17
IRETHE (g) DSW 0.12 079 029 033 0.14 0.10
FAHA"HE (g) SDKW 0.09 055 078 017 011  -0.05
Fh5EE (mm) ST 025 -0.11 -0.14 -0.11 0.00 091
B KPR (%) FSY 0.19 019 009 -007 092 -0.03
THAFE (%) DSY 001 08 030 -020 -024 0.02
THFHIZ% (%) DSKY 031 028 082 007 008 -0.15
FPAZ 5 28 (%) SOC 057 009 015 019 036 0.19
FEREE (%) Palmitic acid 091 008 -0.02 003 017  0.08
ERMR (%) Stearic acid 092 013 021 006 -0.09 -0.05
R (%) Oleic acid 042 08 -007 002 -0.17 0.12
Wil (%) Linoleic acid 047 083 005 -0.04 017 -0.12
WHKER (%) Linolenic acid 084 029 -026 001 005 0.3
1eEMR (%) Arachidic acid 0.67 -055 -0.15 -006 -0.10 -0.07
FFHEE Eigenvalues 624 546 202 145 125 115
TIMk% (%) Contributions rate  31.18  27.31 10.09 724 627 575
BilotikE (%)

31.18 5849 6859 7582 82.09 87.85

Accumulative contributions rate
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Table7 Fruit comprehensive scores of 60 Carya hunanensis germplasms resources

ZER) LEE1 4 ETRS) LR 4 ETRSY ey 4
Code Score Rank Code Score Rank Code Score Rank
1 0.72 9 21 -0.54 57 41 -0.32 49
2 0.55 14 22 -0.53 56 42 -0.33 50
3 0.70 11 23 -0.19 28 43 -0.29 46
4 0.81 6 24 -0.31 47 44 -0.09 19
5 0.51 15 25 -0.22 31 45 -0.05 18
6 1.05 3 26 -0.22 32 46 -0.28 44
7 0.94 4 27 -0.35 52 47 -0.26 40
8 1.19 1 28 -0.13 21 48 -0.52 55
9 0.88 5 29 -0.48 54 49 -0.25 39
10 0.79 7 30 -0.45 53 50 -0.23 35




11 0.58 13 31 -0.23 33 51 -0.20 29
12 0.67 12 32 -0.28 43 52 -0.21 30
13 0.71 10 33 -0.29 45 53 -0.14 23
14 0.79 8 34 -0.26 41 54 -0.25 37
15 1.17 2 35 -0.10 20 55 -0.23 34
16 -0.35 51 36 0.32 16 56 -0.27 42
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