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Comparative analysis of flower and fruit traits in F, generation of
interspecific hybridization of Camellia oleifera

MA Xiaoling, YUAN Deyi, WANG Weiqi, BAI Rui

(State Key Laboratory of Woody Oil Resources Utilization, Central South University of Forestry & Technology, Changsha 410004, Hunan, China)

Abstract: [Objective] To study the phenotype of disease-resistant superior plants in the offspring of ‘Youza 2> x ‘Haiyou 3’, so as to
provide a theoretical basis for the study of genetic variation of interspecific hybridization and the cultivation of excellent germplasm of
Camellia oleifera. [Method] Ten disease-resistant and superior strains were selected from the F, generation of Camellia oleifera with
“Youza 2’ as the female parent and ‘Haiyou 3’ as the male parent, and their flower phenotypes were determined. Among the 10 excellent
disease resistant plants, six of them were fruited, and their fruit phenotype and economic quality traits were determined and analyzed, and
the scores were calculated by principal component analysis, and the optimal plants were selected. [Result] 1) The flowering period of
the 10 resistant plants and their male parent ‘Haiyou 3’ was in winter, and the flowering period of the female parent ‘Youza 2’ was spring,
and the flowering period of the hybrid offspring was earlier than that of the male parent. The coefficient of variation of the 11 measured
indexes, including floral appearance and pollen characteristics, ranged from 2.98% to 17.47%; 2) The coefficient of variation of 26 measured
fruit appearance, economy and quality traits among hybrid offspring ranged from 6.51% to 57.71%; 3) Principal component analysis was
performed on 14 indexes, including single fruit weight, fruit transverse and longitudinal diameter, peel thickness, etc., and two principal
components were extracted, with a cumulative contribution rate of 88.86%. The comprehensive ranking of 6 disease resistance results of the
hybrid offspring was YH-10 > YH-7 > YH-2 > YH-5 > YH-4 > YH-1, of which YH-10 has the highest comprehensive score of 3.17.

[ Conclusion] After cross-breeding with ‘Youza 2’ as the female parent and ‘Haiyou 3’ as the male parent, the F, generation of disease-
resistant superior plants was rich in phenotypic variation among plants, and the F, generation produced a disease-resistant large-fruited
superior plant YH-10 with excellent traits of both parents (disease resistance and fruit economic traits significantly higher than those of the
low parents), and its single fruit weight increased by 41.65 g compared with that of the female parent.

Keywords: Camellia oleifera; distant hybridization; genetic variation; superior individual plant selection; flower and fruit traits
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Table 1 Flowering period of parents and 10 disease-resistant elite F1 hybrid strains

HEAEW]

Full flowering stage

ARAEW

Late flowering stage

2023 43 H 8 H—2023 453 H 29 H
20234E 1 H3 H—202341 H9H
2022 4F 12 A 13 H—2022 % 12 A 30 H
2022 4E 12 H 5 H—2022 12 H 21 H
2022 4F 12 H 29 H—2023 41 H 8 H
2022 4F 12 H 30 H—2023 £ 1 H 6 H
2022 4E 12 H 29 H—2023 £ 1 H 8 H
2022 4F 12 H 25 H—2023 41 H2 H
2022 4F 12 H 20 H—20224F 12 H 25 H
2022 4F 12 H 25 H—2022 £ 12 H 30 H
2022 4 12 A 23 H—2022 £ 12 H 28 H
2022 4F 12 H 22 H—2022 45 12 H 28 H

2023 43 H 30 H—2023 44 A 5 H
202341 H 10 H—2023E 1 H 14 H
2022 4F 12 A 31 H—2023 41 H 4 H
2022 4F 12 A 22 H—2022 4 12 A 30 H
202341 H9H—20234 1 H19H
202341 H7H-—202341H 18 H
202341 H9H—2023 41 H 15H
202341 H 3 H—20234 1 H 6 H
20224 12 H 26 H—2023 421 H 1 H
2022 4F 12 H 31 H—2023 421 H 3 H
2022 4 12 H 29 H—2022 412 H 31 H
2022 412 29 H—2023 £ 1 A 14 H

#*1

L UAEH

Material Initial flowering stage
YZ-2 202342 H 23 H—2023 43 H 7 H
HY3 2022 4E 12 A 29 H—2023 £ 1 H 2 H
YH-1 20224 11 A 23 H—20224 12 A 12 H
YH-2 2022411 [ 23 H—20224 12 H4 H
YH-3 2022412 H 22 H—20224E 12 A 28 H
YH-4 20224 12 H 22 H—20224E 12 4 29 H
YH-5 2022412 H 21 H—2022 £ 12 A 28 H
YH-6 2022 4E 12 A 21 H—2022 4£ 12 [ 24 [
YH-7 2022412 H 15 H—20224£ 12 H 19 H
YH-8 2022412 H 20 H—2022 4 12 H 24 H
YH-9 2022 4 12 H 20 H—2022 4£ 12 A 22 H
YH-10 2022 £ 12 H 10 H—2022 12 H 21 H

22 TERIMNRMEREEER 34

YH-10 1] £ # K (7.83+0.21) mm 1 M & =

X YZ-2. HY3 M H 10 2458 5 AR 8 AN 4E
FANMPER CE D 3EAT B BT, R ILAS [F 44
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HYH-10 HIAEAE 5 32 25 v T B0 YH-9 148
i £ (8.20+0.41) , 1fi YH-3 i 1€ i £ & />

(5204+0.41) ; HY3. YH-2 1 YH-10 (e 5%
(4.13~420), BFEmTEEAYZ-2 (3.67+0.49) ;
HY3 FIRES SR %2 (82.33+3.58) , Hk/& YH-9
/b (49.93+2.84) ;

(81.33+2.53) , YZ-2 &%

(11.1240.06) mm 3 & 2 & T HABHM Kl YH-3
() e 85 v e, N (16.16+0.34) mm, & 5
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(7.4740.52) 1 (7.67£0.72) , ¥WEZETXCE
(R2) . ZERE, KBXF RIEZNMERER
LRI B MR, U YH-10 FE4EAR
TEAE RS S S MR AB AR LRI . X A
Fi il A % R B A A8 i R RO A T RCER R
W NG SR 5E Wik E B A R E AR A AR 1
PELH MR AL T 3 I A TR .

A ~ L&A YZ-2. HY3. YH-1. YH-2. YH-3. YH-4. YH-5. YH-6. YH-7. YH-8. YH-9 il YH-10.
A-Lare: YZ-2, HY3, YH-1, YH-2, YH-3, YH-4, YH-5, YH-6, YH-7, YH-8, YH-9 and YH-10.
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Fig.1 Schematic diagram of flowers
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Table 2 Flower organ appearance of parents and 10 disease-resistant elite F1 hybrid strains
o etz TEIE AL TEREEL T 54 FIZERIS iR HEES = VR
Material ) Flower Number of Number of Number of Style starnen .Plstll Number of
diameter /mm petals styles stamens length /mm height /mm height /mm sepals
YZ-2 7382+1.17c¢ 6.671£049f 3.67£049d 49.93+t284e¢ 395+047h 1343+£0.75h 554+028¢g 5.671+0.49de
HY3 66.54+241e 780+041b 4.13%£035a 8233+3.58a 544+0.19g 12.73+0.721 9.62+049d 6.73+0.46b
YH-1 73.73+145¢ 7.13+035d 320%£04le 76.53£398b 729+041b 1544+035c¢ 1095+0.18b 547+0.52e¢f
YH-2 71.08£7.50d 7.47+052¢ 420+t04la 67.80%£3.69d 567+0.15f 14.69+0.58d 8.65+02le 7.47+0.52a
YH-3 5881%t142g 520+041g 3.80+£041c 71.93+3.88c 6.46*£022e¢ 16.16+034a 9.48+035d 6.87£0.64b
YH-4  76.19%£125b 7.07+0.26de 3.20+t04le 71.67+4.03c 6.64+021cd 1595+043ab 8.55+0.19ef 6.001£0.76 cd
YH-5 81.00f143a 793+0.26ab 3.27%£046e¢ 80.47+4.17a 6.57+0.18de 15.76+0.35b 9.52+£0.09d 547+0.52e¢f
YH-6  8224+224a 7.07+0.26de 3.07£0.59e¢ 72.73+4.61c 6.73+0.09cd 14.18+£0.17ef 9.95+021c¢ 5.13+0.35fg
YH-7 6450+1.71f 6.87£0.35ef 4.00+0.53ab 69.07£2.63d 6.61£020ce 1427+0.48¢ 849+0.15f 6.33£0.62cd
YH-8 7524+1.77bc 7.13+035d 3.27+046e¢ 76.67£3.04b 565+0.09f 13.284+035h 855+0.15ef 4.73+0.46h
YH-9 69.94+1.13d 820%+0.41ab 3.80+041ab 81.33+253a 569+022f 13.87+049fg 8.50+0.13f 4.93+0.80 gh
YH-10 82.15+0.65a 7.13£035de 4.13£0.52ab 76.13+1.81b 7.83+£021a 13.83+£051g 11.12+0.06a 7.67£0.72a

T RBBIIARFKNG B, FoRARAMAZ AR EAAERE ZR (P <005 . T,

The different lowercase letters in each column in the table indicate that there is a significant difference in the values of each index between different samples

(P < 0.05). The same below.
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Table 3 Analysis of genetic variation in floral organ traits and pollen characteristics of parents and 10 disease-resistant elite

F1 hybrid strains

p P F HANTEZY TR A
& - v HEES K HESs SRR 2 N p i
. I o gy FRRCRRR WSS WSS g wpgn e D
Bz Flower Number  Style  Stamen  Pistil . Pollen
. Number Number . . Number  Pollen Pollen grain . ..
Index diameter / of length /  height/  height/ . viability /
of petals  of styles of sepals number per diameter / o
mm stamens mm mm mm %
anther nm
P51 Mean 73.49 7.12 3.59 74.43 6.51 14.74 9.38 6.01 3803.33 30.80 78.58
FrifE % Standard deviation ~ 7.70 0.80 0.44 4.54 0.71 1.01 1.02 1.05 493.43 2.26 2.34
H/ME Min. 58.81 5.20 3.07 67.80 5.65 13.28 8.49 4.73 3248.89 27.21 75.86
IR Max. 82.24 7.93 4.20 81.33 7.83 16.16 1112 7.67 494444 3373 82.56
RFRM Coeflicientof 0 4o 104 1226 610 1091 685 1087 1747 1297 7.35 2.98
variation/%
SR A B
*)Lﬁb%hi&n 10472 9841 92.05 112.55  138.66  112.69  123.75 96.94 91.18 111.18 97.49
Heterosis index /%
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A~ LKA YZ-2. HY3. YH-1. YH-2. YH-3. YH-4. YH-5. YH-6. YH-7. YH-8. YH-9 Al YH-10, F5R&E 200 pm.
A-Lare: YZ-2, HY3, YH-1, YH-2, YH-3, YH-4, YH-5, YH-6, YH-7, YH-8, YH-9 and YH-10, the length of the bar is 200 pm.

2 EMEHETRE
Fig.2 Schematic diagram of pollen tube germination

24 SREIMRELE S R & (4835 g) « RELYPIE (4526 mm) Al H
R R (20.62 ¢ BEE T HAM A2 E1C,
H RSP XA IR YH-2 il YH-7 75 558
MEA2 (47.89 mm A1 34.74 mm) 18 5L 6F K 5 &
(11.16 g #113.17 g> FRIELF; YH-5 Al YH-4
(SRS MERA S 4, T YH-1 &I 45 28 5 2%

X YZ-2. HY3 K H 522 F, AR 6 AP it ik
(YH-1. YH-2. YH-4. YH-5. YH-7. YH-10)
BB ST AT LT, 45 (3. % )
R, GHERRSER AR SRR, SR A
BN 12.57% = 5771%, RARRBRMAREHE e prmpmmm, B om0 g
MR (8670 @) « RIGHAE (S8.22mm) gy ey A, HPRLHTE #5412 526
SRR BRI, BFNTEAYZ2HIME s o Ak (5.75) . AR, %

ZN =)

CORAR A YZ2 M TP TRACK g g o g stk LBt ) A5 B BL R, 3

+ % 4

o AEARCCR A, YHAORIBNRE, R yio10 54 EBHR LRI B HHRH G

A~ HIKZA YZ-2. HY3. YH-1. YH-2. YH-4. YH-5. YH-7. YH-10; I-P &~ YZ-2. HY3. YH-1. YH-2. YH-4. YH-5. YH-7 1 YH-10,
FRRKEA 3 em.
A-H are: YZ-2, HY3, YH-1, YH-2, YH-4, YH-5, YH-7, YH-10; I-P is YZ-2, HY3, YH-1, YH-2, YH-4, YH-5, YH-7 and YH-10, the length of the scale is 3em.
3 REIMUTRE
Fig.3 Schematic diagram of fruit appearance
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Table 4 Comparative analysis of fruit traits of parents and six disease-resistant elite F, hybrid strains

ZF R LB

X YZ-2. HY3 244752 F, AR 6 A B i ik

MR LA IRBEAT 0¥, SR (3R 5) R,

L e R Rtz R EE FPRLEL FAREENT R
M L is s . . e X .
L Fruit transverse  Fruit longitudinal ~ Peel thickness/ ~ Seed number per Fresh seed weight
Sample Fruit weight /g . . . .
diameter /mm diameter /mm mm fruit per fruit /g
YZ-2 6.70+0.92 ¢ 2425+1.24¢ 23.82+1.37¢ 1.19+0.02 ¢ 4.00+0c¢ 3.95+0.50 ¢
HY3 86.70t1.69 a 58.2210.66 a 47.89+2.75a 7.83+0.59a 5.75+0.50 a 3445+2.79a
YH-1 920+14le 23.82+237e¢ 27.20+1.49d 3.254+0.10 cd 2.50+0.58d 3.28£0.05¢
YH-2 28.82+3.28 ¢ 47.89+2.56 ¢ 34.76£1.78 ¢ 3.67+0.15cd 550+1.29a 11.16£1.65¢
YH-4 16.50+1.86d 27.20+1.08d 34.74+324 ¢ 3.264+0.52 cd 4.254+0.96 be 6.55+1.14d
YH-5 19.87+£5.72d 3476+2.72d 33574241 ¢ 3.77£033 ¢ 5.00=1.41 ac 8.16+2.37d
YH-7 27.32+3.67 ¢ 3474+2.15¢ 37.94+0.80 b 3.18+0.68d 5.2540.50 ab 13.17+1.94 ¢
YH-10 48.35+4.34b 33.57+1.04b 4526+2.46a 4354+042b 5.50+0.58 a 20.62+2.73 b
J{H Mean 25.01 33.66 35.57 3.58 4.67 10.49
b Standard deviation 13.52 8.29 5.91 0.45 1.61 6.05
A B Z :
2253 FH Coefficient of 54.04 24.62 16.62 12.57 24.82 57.71
variation /%
RS FAREXF K6 MiRHRRIEF KRR S

Table S Comparative analysis of fruit economic traits of parents and six disease-resistant elite F, hybrid strains

T KR

R PR KR Kernel moisture BEHFF 5
Sample 100-seed weight /g Seed moisture content /% content /% Fresh seed yield /%
YZ-2 99.17+15.28 ¢ 44.02+3.21b 43.82+1.10 cd 4597+7.31 ab
HY3 588.44+t72.38a 47.24+1.17 ab 4242+1.12d 37.94+1.26 ab
YH-1 144.94+£32.58 de 30.87+19.04 ¢ 3576+8.14¢ 33.45+3.59b
YH-2 195.16+22.90 cd 52.62+0.99 ab 61.56+0.32a 39.69+3.06 ab
YH-4 159.99+29.74d 48.631+0.52 ab 5243+1.22b 36.44+7.07 ab
YH-5 165.98+40.65 d 46.14+0.58 b 48.951+6.12 be 41.051+3.92 ab
YH-7 249.96+1541 ¢ 59.431£0.09a 64.79+1.46 a 48.96+13.61 a
YH-10 366.261+36.86 b 54.90+0.13 ab 61.57+1.21a 43.11£2.49 ab
{4 Mean 213.72 48.77 54.18 40.45
FrifE % Standard deviation 83.45 9.93 10.88 5.39
AR 55 2240 Coefficient of variation /% 39.05 20.37 20.07 13.34
FhR Lo T Rheton) P
Sample resh seed kernel Dry seed yield /% Dry seed kemel Dry seed oil content /%
percentage /% percentage /%
YZ-2 85.36+224a 2575+4.54 a 85.86+5.67a 37.85+2.58¢
HY3 44.02+£0.35f 20.02+1.11a 48.06+1.32f 92.02£2.51 ab
YH-1 54.9910.64 ¢ 23.53+842a 52.61£8.29 ef 96.53+16.10 a
YH-2 68.72+1.68b 18.80+1.48a 55.74+0.76 ce 61.361+0.84d
YH-4 67.65+0.54 be 18.70+3.48 a 62.641+0.99 b 56.681£0.90 d
YH-5 64.00+7.13 ¢d 22.11%2.15a 60.16+2.59 be 71.24+3.07 ¢
YH-7 68.59£1.67b 19.85+548 a 59.51+1.56 bd 56.83t1.51d
YH-10 63.08£0.59d 19.44+1.08 a 53.74*1.14 df 85.431t1.80b
¥l Mean 64.51 20.41 57.40 71.35
Frife Z Standard deviation 5.24 1.97 3.97 16.48
2 5t 28 Coefficient of variation /% 8.12 9.65 6.91 23.10
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ANFEARHE & 2 TR 5 2 57, 8 MIRER
T RHN 6.91% ~ 39.05%, Hrb kA R AR
BRI, MANRENER ZEE. UK
HY?3 7€ [ FF i 5 (588.44 @) FITHF4 I 2R (92.02%)
TR, BT AR iR YZ-2
MIZEEEFF AR (85.36%) « THIFFER (25.75%)
ATFHF A% (85.86%) FMHIR BRIRH . 78
A F A, YH-10 B ¥ & (36626 g) &
Fm T HARRL G, BEIRAN 62.24%; YH-7
ATYH-2 7€ M A= & 7K 2 (64.79% F 61.56%) F
it HOFF 3R (48.96% A1 39.69%) J5 1 2 BLAL 5+
YH-1 B4R B A A (14494 ¢ , {HIELFFf
ThE (96.53%) WEE T AA, R ESER
#Bo EAERNZ, A RZEREF HR
(54.99% ~ 68.72%) 503 = T 3LA (44.02%) ,
R T BEAS; THRFHAR (52.61% ~ 62.64%) N
N FREEZ . TEHKEIH, YH-T FIFEKE
(59.43%) FIFA- 5 KR (64.79%) 358 & =
B m T HAMMEL. ZRE TR, R F, RTE
PR LRI IR SRR %, K

YH-10 7€ & ¥ i f. YH-1 7€ Tk & . YH-7
[EE KR TR B FRHA, A& &
B, R ENPOR G PR T H MR X
S TR P P [ 5 B AT BB TR T XS A B 36 AL 1 B AR
RN, AR 53 7 b i il Bh ik $edk — 2B Ak
BMACE, SEPhE SRS E N FED R .

2.6 mBMARECE ST

XPHIA SR AR AR AT Fy AR 6 AN HUm A ik il it i
JE 5 B2 243 A0 D e M B2y AT T LR AT, 4
(£ 6) R, AFEMEHASIEVR 7R R ZE 5,
12 AR AR 53 R BN 6.51% ~ 39.86%, FH A i
T2 (0078 5 R BORAG, T I R 1 AR S R =
TE T REVE LSy J7 T, YH-10 (/1 B 0% & B i
(686.4 mg/kg) , B3 m T XA HY3 (324.2 mg/kg)
FIBEA YZ-2 (2534 mg/kg) ; YH-A4 (44 RE S
&4 19.60 mg/100g, AFTAM B & E. &R
Jifl, YH-1 RIUEAR (49.9%) , HHIEAA (44.2%)
MIEBEA (32.4%) o JE T ER ALy Hr R W], QA
HY3 [ R & i e (84.3%) , MiEEA YZ-2 1)
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Table 6 Analysis of fatty acid composition and functional components in oil of parents and six disease-resistant elite F, hybrid strains

p- BT A

ISEA ) FRAER

Mﬁjﬁal ﬂ-Sitoste:ol/ Squalenﬁ/ oil zﬁi % Total polypgenols/ Pal.mitic Palmffll‘z]:i‘kfffi 4/%
(mgkg ) (mgkg ) (mg-g ) acid /%
YZ-2 416.4 253.4 324 10.9 13.3 0.044 8
HY3 4122 324.2 442 233 9.1 0.058 1
YH-1 279.9 303.7 49.9 6.8 8.8 0.078 4
YH-2 407.5 352.5 342 15.9 13.0 0.097 0
YH-4 357.8 344.7 35.5 16.1 13.6 0.0813
YH-5 346.3 338.0 2.8 15.4 11.8 0.043 4
YH-7 389.7 537.6 33.8 20.6 123 0.096 8
YH-10 360.1 686.4 459 123 10.8 0.071 4
{8 Mean 356.88 427.15 40.35 14.52 11.72 0.08
Frife Z Standard deviation 44.02 151.64 6.82 4.61 1.71 0.02
A5 5t 24 Coefficient of variation /% 12.33 35.50 16.89 31.76 14.60 25.41
HE R i L L (bt o R
Material Stearic acid /%  Oleic acid /% 1r}olelc Linolenic acid /% Arach idonic Vitamin E,/l
acid /% acid /% [mg-(100g) ]
YZ-2 1.56 69.4 14.20 0.989 0.516 17.00
HY3 3.55 84.3 2.39 0.184 0.404 1.87
YH-1 4.40 81.7 4.09 0.448 0.403 12.10
YH-2 1.76 71.5 12.30 0.780 0.434 15.70
YH-4 1.82 68.5 14.90 0.579 0.544 19.60
YH-5 245 74.9 9.82 0.511 0.445 9.72
YH-7 245 73.2 10.80 0.586 0.492 12.10
YH-10 2.55 79.0 6.66 0.451 0.406 6.44
)14 Mean 2.57 74.80 9.76 0.56 0.45 12.61
bRt Standard deviation 0.96 4.87 3.89 0.12 0.05 4.59
A5 5 24} Coefficient of variation /% 37.28 6.51 39.86 22.09 12.04 36.40
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TR (14.2%) ALEFRER (0.989%) & 3% &
TARA: FA a4 YH-2 B & & (12.3%)
Feir BEAIKSF, YH-4 B MR & & (14.9%)
SRR, EEERNE YHTIELZHE
& (20.6 mg/g) & & % & (537.6 mg/kg)
HHRIEE, M YH-5 fFEMR & & (74.9%) A
THE (42.8%) FHEANS . p- HEEES B
BAPRHA A X 2 E (279.9 ~ 416.4 mg/kg) , Hi
BEA YZ-2 S EMRE (4164 mgkg) . L
B, %2 Fy ARTE Thfe I s 43 A 17 R 20 1l - R 3
R SR IR, R alie YH-10 (M1 &
WS e, YH-4 44 K E &2 A% YH-1 (89
FEEVRB IV, NIk G i i 5T IH 2558 it b 4
fr 7 EEM R, XL AR, B AR
B AR DL O R 2 IR IR TR D e AR
M IB AL 2 A7 B o3 B, 3 S8 T g M 40 1 P R o 1R
AT RE YR T 55 A [RGB 1 00 34 B A, JR 2RI
o 3 S A AR L BB 2 BT, TR NS BT X L i
PEP A R 2%, S il 4% 1) & BB Rl it
BOREHER) 2> Fhric F B IR .

2.7 6 NMHEFEMEIZRIZF KA BIRIEM

SPRE R, RMe. Rudr. RERE
FE L OFPRIEL, BRI . BT B AR
R HHAZ R OFFEKE L PSR THF B,
FA— 25 A I R 14 SR bR AT 32 9 4T
HAT SR AA3 5, TS A DGR B IR R AR A A0 22
DUHRZF LR 7. %A AR KT 1.0 (0 JE M B HY 2
ANERSY, Rl TTER R A 88.86%, HEEHLHI K
AT RGBT RE 5B Hh, 21 E/K
377 ZE TR N 56.35%, CLFEFL 7 SR | AT i &
R R, PRRERR R, RSB, RgE.
BERF AT WER . TR A 2B 2 F s
7 ETTRRE N 32.51%, WG KR, M 5K
RO R FRLEL R AR, TR
6 e RARMR 2R & 15 70 HE ¥ 8 YH-10 > YH-7 >
YH-2 > YH-5 > YH-4 > YH-1, X YH-10 2575
GriReE, N30T, AT ECEEARSIEEA ()
YH-1 8 5 13 55 e ik, N -5.59, K TGRS A
(£ 8) o YH-10 AR TR LA S BEAR 7 1%
WALk, HPRRBEEEAERS T 41.65 g, H
N YH-7. YH-2. YH-5. YH-10 £ ¥k 75 1 4%
e R R SR 7 AR SRN R R, X
Foft 2 bR W R0 e R AT B T 53 A ) 42 o AN R PR 1
ARIEFR P ERAHA, b ZE = E A5 F P

RTHRBE TR E A AR 5 SRR A T L
DURRE ST AR B R 737 B o

RT ERTDRER

Table 7 Principal component analysis result

ERA e FETIE g
o REIEE Variance . .
Principal . e Cumulative variance
Eigenvalue contribution o
component contribution rate /%
rate /%
1 7.89 56.35 56.35
2 4.55 32.51 88.86

®8 ERDOMTESS

Table 8 Principal component analysis calculated scores

o BN oy
Sample Principal component score
YZ-2 -3.39
HY3 5.07
YH-1 -5.59
YH-2 0.97
YH-4 -1.39
YH-5 -1.01
YH-7 2.15
YH-10 3.17
31 i

R E MHEARZHES A Rk E S5k
HEFR A ROE 2 B A TRIRPIR (V) B A b A4S R s R
BPARFAER KR R, EWMFREMS, TRER
Bl H BRI A B R R A G, B E HE N
P T S AR TR S R B R P s U Rk
U 8 A S E A AR AL By AR 9 AN R A
PR AAE R FIFE B AR 5o BRAE U DALl 2%
IS A Fh ] 2858, e E HEAA R R
i H KT 6 v F ey B- A% S BE SR AR bR . A AT
LR A ORISR R IT AR B R SRR U il
Bk YZ2 AR, DLEARK. mEE. 7R
in RS R HY3 NAQA, @R B 4
G LN B R ) B S e = M B S 1 [ e N
SRR g SRR ot o SR Y YH-10 fE#k
s PR B AR A R SR A T RS A

16 1) 2 B RRAIE 5 465 A A4 SRR 7= B 2 [B) A7 75 25
ZIINES St i =5 S IR P X2 SO NPy i 05 i
FEE R 5E FE 2% IR TE R R Ak
T ASIFEH AP P B AL BAAN [R], 3 g 2 A
TEWALE 10—11 H, Mgz, e KRR, 4k
RAEFRALLZHETE 12 H, MEMBRERE2 A
AT 10 MR S AARFEIHE T AE 12 H—
UUE T H, HIEARTCHMISE, MEA YZ-2 HER
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LTFRBAEAEE KT o0, K YZ-2XDY2 ¥
BT 5 SR B I bk . SRS Y %
DY2 X HS i %% 22 58 T AR IE 2% B MR B 2 K
P, AEAE K R B S A T REAR DY2. AL
X} YZ-2 X HY3 358 FARFI B A FIAERE K A b B0
TAM B AR KB I 0, (H T XEER T
MR eSS 38 T HERS, DRk, sz it sk
O . R RS PRI 6 AN TS Rl AR
718 65.02% ~ 72.710%, FF1E &3 2R, A
FARIEHR IS SN 75.86% ~ 82.56%, AT RH
SEWE [ 11 AR AP IR AL R 5 AE F b B
R (2.98%) , XULLEIRFKE, @I PP 42T 3R
131 10 MHURARIER B M8 .
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