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Abstract: We attempted to study the fruit quality characters in 77 Camellia oleifera Abel germplasms derived
from the unique low thermal valley area of Guizhou, in order to determine the C. oleifera Abel germplasm with

the best performance applicable for breeding. Fifteen characters ( Single fruit weight, diameter, height, pericarp
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thickness, fresh seed yield, dry seed yield, kernel yield, kernel oil content, palmitic acid, palmitoleic acid,
stearic acid, oleic acid, linoleic acid, linolenic acid, cis-11-eicosenoic acid ) were analysed. Principal component
analysis was performed to reduce the dimensionality of the data, thereby reducing the 15 main characters to
four independent comprehensive indices ( or principal components ) .The eigen value and contribution rate of
the first principal component are 5.13 and 34.19%, respectively; the eigen value of principal component 2 is
3.03, and the contribution rate is 20.17%; the eigen value of principal component 3 is 2.33, and the contribution
rate is 15.51%; the eigen value of principal component 4 is 1.25, and the contribution rate is 8.35%. Principal
component 1 mainly represented the kernel oil content, principal component 2 mainly represented the single fruit
weight, principal component 3 mainly represented the kernel yield, principal component 4 mainly represented the
fresh seed yield. Functional expression analysis was performed to obtain the comprehensive score, followed by
final ranking and screening. Among the 15 traits, single fruit weight, fresh seed yield, and dry seed yield showed
abundant variations. Among the different fatty acids of C. oleifera Abel oils, including palmitoleic acid and
cis-11-eicosenoic acid were extremely low ( <0.35% ). Different degrees of correlation were detected between
the 15 major traits. There was a significant positive correlation between kernel oil content and dry seed yield and
between kernel oil content and dry kernel yield. The correlation between fatty acids was extremely significant
except cis-11-eicosenoic acid. By using four principal components of characteristic value>1, a comprehensive
evaluation function model based on oil tea plants in the low thermal valley area of Guizhou was established,
and the top 10 C. oleifera Abel germplasms in the comprehensive score were selected ( QC-8>QC-58>QC-21>
QC-34>QC-32>QC-62>QC-30>QC-61>QC-59>QC-28 ). Our findings indicated that single fruit weight, fresh
seed yield, and dry seed yield of the 77 germplasms in the low thermal valley area of Guizhou are the traits with
high breeding potential, while thickness of pericarp and other fatty acids, except linoleic acid, have high genetic
stability. The dry seed yield and kernel oil content of C. oleifera Abel in the low thermal valley area of Guizhou
were negatively correlated with all unsaturated fatty acids, except oleic acid. Collectively, this study provided
elite germplasms QC-8, QC-58, and QC-21 as candidate parental line for breeding improved C. oleifera Abel
varieties.
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Table 1 Basic information of 77 Camellia oleifera Abel germplasm
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Fig.1 Mature fruits of 77 Camellia oleifera Abel germplasm
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Table 2 Descriptive statistics of 15 traits

PEIR e/ ME STON:E T ittt 22 SR % )
Traits Min. Max. Average SD crv
HURHE (g ) Fruit weigh 14.76 63.15 28.67 7.16 178.61
1% (mm ) Fruit diameter 31.35 51.39 3831 3.52 32.29
#\ 4% ( mm ) Fruit height 26.83 44.71 35.75 3.23 29.16
S JE B (mm ) Pericarp thickness 3.21 6.41 4.47 0.70 10.99
6 HUFF% (% ) Fresh seed rate 30.19 57.05 4470 5.99 80.25
T ¥ ( % ) Dry seed rate 39.59 67.40 53.51 6.40 76.52
T4 (% ) Dry kernel rate 44.88 75.53 65.44 5.41 44.68
AR (% ) Kernel oil yield 31.60 52.90 44.18 4.66 49.11
FRRHAR (% ) Palmitic acid 6.42 11.00 8.48 0.86 8.82
FEREITR ( % ) Palmitoleic acid 0.04 0.18 0.08 0.02 0.00
TSR (% ) Stearic acid 1.02 2.68 1.78 0.39 8.53
VIR (% ) Oleic acid 71.70 84.30 79.23 2.47 7.69
AR ( % ) Linoleic acid 5.43 14.80 9.48 1.98 41.28
WPJ#RIR ( % ) Linolenic acid 0.27 0.69 0.39 0.08 1.79
JIE -11- —A-BRJHR (% ) Cis-11-eicosenoic acid 0.45 0.68 0.56 0.05 0.35

S B L ORF SRR T R R A T T ELA AR R Y
BT, BRmy b EREN S, 15 R
SEMR A 7 AR SR R R B IR T R 2 Ak
BT A B W R ) 19 A8 5 R BT 15%, FE P AR A
SRR AT -11- — M R 1 728 57 R AL < 0.35%, 1%
MR e S5 2B 15 SRSk P B, 48
FU B X 7 AR R BB R, R
BN,
22 HAREEXES T

H1 2 3 20 BT Al 0, 77 O AR ARG 2 DX A% SR 5
(14 15 PR B AEAEAS R R BE I A OG . B Ok,
RT3 DX A PSR E AR R S M A, i A
R TR KA RRAL5> 5 il A% R SR AIMER
(R FH PR B /N, 45 118 107 R =22 18] ) AH e e ke,
H T HRE RS A R R T R 22 AN A i R (I
W W RERR ) LA R -11- — 1 Bk 12 1 A 6 1
3k BT A 5 2 KO, B G R B o -0.309,
-0.306.-0.745 ., -0.431, Ui B S PN AK BR0] 25 X3 2%
T HOFFR 5 BRI IR 2 AR RN AR 15 R e S
WERAC, FOESMERS TR T IR,
TR R IR 2 ()24 A i 35 TR ARG AP S iR

SRR R IR I RRR I -11- — AR 2
(i) P47 S i dd 25 6 R DG, 136 I S M AR BRI 4 DX Tl 25
7B IR A, B R =2 A1 B AN 0L 0 i 5 PR+t DU
FEAR . JCEB 43 1E 7 1R 22 1] 1 4 G 1 24 38 B i 3%
Ko
2.3 ERSDRIIRERFASHT

TR AT 25 XM AT 1) 15 A PRIR TR A DG S6 &R
WA, N EAEEE, T S5 S, Sk —25 X
AR 15 ANHRIRHE T R A ER L, Nk 4
Frs, 1T 44 F TR R DTERR A R 78.22% , 3
AR AR F AR AT A DX I A% IR S 1 KR o1
B HrS —F a0, FrIEE R KR 513, STk %
34.19% , 3 5 W fs B L B ok, Ho o5 7 v 1 Af
MR FR R TR AR IR R 1 5 T
i R PR TR (5 7 ¢ v 07 g 28K, 465 45 W1 ) 409 ()R
T DKM AS I 5 i 2 5 25 bR TR A DG R AT 40
55— A FEARER T IR R AR U
PR R R — R . B AU
HEAH 3.03, TTHR AR 20.17% , HAT 5 5 g 2 B PR 2
UL BRI R A EEARER T
PN IOL 8 S R K 8 il o i P S (s



2 1)

7]

=i S
Eﬁﬁ

FEHURHATT A5 DX A M TR LRI B 5 P 435

®3 MERFEXKEFIEREEXE

Table 3 Correlation among traits of Camellia oleifera Abel in low thermal valley area of Guizhou
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0.01

-0.06

0.17
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-0.06
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-0.02
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0.02

-0.02

0.233"

0.530"
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0.03

0.08

-0.21

0.17

0.07

-0.05

-0.22

0.03

-0.748"
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-0.024
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0.17 -0.745" -0.4777-0.757" 0.335" 03817  -0.524"-0.468" 0.487"
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TR A IFIRTE 0.01 AKCFAT 0.05 AKP ARG L

"and “'mean significant differences at 0.05 and 0.01 levels, respectively
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Table 4 Component load distribution, characteristic value and contribution rate
F 43 Principal component
PR Traits
PC1 PC2 PC3 PC4

FASLEE Fruit weigh 0.05 0.26 0.18 0.21
Hi4% Fruit diameter 0.03 0.25 0.14 0.30
244 Fruit height 0.06 0.20 0.18 0.03
Sz JELJE Pericarp thickness 0.10 0.16 0.17 -0.39
fief 1 #7-% Fresh seed rate -0.09 -0.09 -0.06 0.60
F H KK Dry seed rate 0.12 -0.16 0.18 -0.01
T {3 Dry kernel rate 0.05 -0.18 0.21 0.25
&R Kernel oil yield 0.14 -0.15 0.19 0.06
FEHEPR Palmitic acid -0.14 -0.07 0.24 —-0.05
FEHR TR Palmitoleic acid -0.13 -0.04 0.06 -0.20
Tl Stearic acid 0.15 0.03 -0.13 0.01
TR Oleic acid 0.16 0.00 -0.22 0.03
AE3HAR Linoleic acid -0.16 0.01 0.20 -0.02
P JFRAR Linolenic acid -0.15 0.11 -0.12 -0.13
i -11- — ki Cis-11-eicosenoic acid -0.05 0.17 -0.12 0.18
FHIF{H Eigenvalue 5.13 3.03 2.33 1.25
TRk (% ) Contribution rate 34.19 20.17 15.51 8.35
FRTTHAR (%) 34.19 54.37 69.87 78.22

Accumulating contribution rate
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Table 5 Principal component scores and comprehensive scores of 77 Camellia oleifera Abel germplasms

SHER

EWAES

RIS

LEOHET Y LAy Principal component LR OHEY Y LBy Principal component
Rank Number  Synthesis score score Rank Number  Synthesis score ccore

PClI PC2 PC3 PC4 PClI PC2 PC3 PC4
1 QC-8 1.73 0.50 3.01 2.63 2.00(|40 QC-15 -0.07 0.18 -0.62 -0.20 0.52
2 QC-58 1.25 1.52 122 1.11 046|[41 QC-16 -0.09 -0.44 -0.79 0.71 1.50
3 QC-21 1.19 122 137 2.06 -1.04|42 QC-55 -0.10 0.16 -0.83 0.08 0.28
4 QC-34 0.85 147 076 -0.40 0.81(43 QC-68 -0.11 -0.26 -0.97 0.87 0.81
5 QC-32 0.77 1.76 -0.18 0.05 0.35]|| 44 QC-12 -0.11 -0.64 074 0.15 -0.47
6 QC-62 0.73 1.47 0.14 0.67 -0.79|45 QC-75 -0.12 -031 -1.25 1.64 0.13
7 QC-30 0.71 095 082 -045 1.63(/46 QC-5 -0.14 0.16 -1.35 095 -0.49
8 QC-61 0.71 2.08 -0.13 -0.61 -0.46||47 QC-35 —-0.15 -0.60 -0.58 0.63 1.33
9 QC-59 0.68 123 0.19 -0.59 1.97]|48 QC-10 -0.15 -021 -0.62 028 042
10 QC-28 0.67 -0.17 3.65 -0.45 -1.00||49 QC-20 -0.17 -0.96 028 0.12 140
11 QC-36 0.57 033 049 128 044|550 QC-24 -0.20 -0.94 1.57 -220 231
12 QC-33 0.57 1.20 -0.71 0.71 0.76 (| 51 QC-14 -0.20 -0.11 043 -0.90 -0.78
13 QC-56 0.53 1.82 -0.15 -0.56 -1.05||52 QC-76 -0.20 0.17 -0.77 -0.37 -0.01
14 QC-31 0.49 0.13 143 043 -0.19]|53 QC-64 -0.20 0.05 -0.34 -0.68 0.03
15 QC-7 0.47 0.53 046 1.02 -0.77|| 54 QC-17 -0.24 -0.03 -0.82 -0.14 0.09
16 QC-43 0.45 1.11 052 -0.47 -0.76| 55 QC-72 -0.26 -1.31 125 0.14 -0.33
17 QC-40 0.37 093 -023 0.61 -0.94(|56 QC-22 -0.28 -0.56 -1.34 1.00 1.05
18 QC-57 0.35 1.59 041 -1.07 -2.23||57 QC-38 -0.29 -0.67 -0.71 0.88 0.09
19 QC-53 0.35 0.00 0.77 032 0.79(|58 QC-65 -0.34 -0.80 -0.04 -0.25 0.69
20 QC-52 0.34 0.03 034 0.61 1.11(59 QC-69 -0.36 -1.32 053 -0.20 1.09
21 QC-63 0.30 0.81 -0.65 0.58 -0.05|| 60 QC-77 -0.37 -0.68 -0.32 -0.48 0.97
22 QC-49 0.28 141 -0.26 -091 -0.89| 61 QC-54 -0.37 -135 072 144 -240
23 QC-6 0.25 1.15 -0.89 -0.06 -0.05]| 62 QC-51 -0.44 -1.55 074 0.55 -0.57
24 QC-29 0.25 -0.44 0.07 1.65 0.88]|63 QC-48 -0.46 0.13  1.06 -3.57 -0.80
25 QC-37 0.24 -0.09 0.70 0.61 -0.19]| 64 QC-73 -0.49 -0.82 034 -1.35 047
26 QC-45 0.23 021 046 0.76 -1.17]| 65 QC-46 -0.54 -0.53 -0.44 -1.31 0.61
27 QC-3 0.23 034 0.61 -0.34 -0.07|| 66 QC-44 -0.55 -0.61 023 -1.45 -0.46
28 QC-47 0.22 0.74 -131 1.64 -0.84|| 67 QC-66 -0.59 -1.08 -0.50 -0.09 0.22
29 QC-13 0.22 -0.08 0.71 0.75 -0.67|| 68 QC-74 -0.64 -0.22 -0.54 -097 -1.93
30 QC-42 0.20 042 020 -0.33 0.28(| 69 QC-1 -0.66 -0.56 -1.09 -0.92 047
31 QC-9 0.13 0.55 -0.38 0.61 -1.27(70 QC-25 -0.66 -1.20 044 -0.79 -0.85
32 QC-2 0.08 -0.25 1.52 -0.62 -0.73|| 71 QC-23 -0.70 0.33 -2.68 -0.55 -0.39
33 QC-11 0.07 0.62 -0.78 0.12 -0.21(|72 QC-39 -0.70 -1.13  0.01 -0.74 -0.56
34 QC-41 0.03 1.14 -1.78 -0.07 0.07| 73 QC-70 -0.74 -1.25 -0.39 -0.47 -0.02
35 QC-60 -0.04 1.13 -0.94 -1.19 -0.49|| 74 QC-26 -0.94 -091 -1.36 -1.29 0.65
36 QC-50 -0.04 039 -0.41 -1.37 1.60||75 QC-67 -1.07 -242 038 -0.02 -0.94
37 QC-19 -0.04 0.16 081 -1.17 -0.81(|76 QC-4 -1.28 -298 -032 125 -1.30
38 QC-71 -0.04 -0.37 -045 0.80 0.74|| 77 QC-27 -1.33 -1.83 -1.51 032 -1.93
39 QC-18 -0.06 -0.47 0.07 -040 1.89
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Table 6 The specific phenotypic traits of the top 10 germplasm

PER Pekkgi s (254HEF ) Number ( Comprehensive ranking )
Traits QC-8(1) QC-58(2) QC-21(3) QC-34(4) QC-32(5) QC-62(6) QC-30(7) QC-61(8) QC-59(9) QC-28(10)
MR (g) 63.15 39.47 40.27 38.04 30.22 30.46 36.70 30.42 37.11 48.00
Fruit weigh
F§1% (mm ) 51.39 42.30 42.49 43.87 37.71 37.87 44.40 38.90 42.82 45.65
Fruit diameter
4% (mm) 44.71 40.00 42.56 35.88 41.57 40.65 39.25 37.23 35.17 44.08
Fruit height
SRR (mm ) 5.77 6.24 6.41 4.76 4.68 5.68 3.98 4.94 425 5.58
Pericarp thickness
WEHIFFR (%) 44.21 41.85 30.19 41.80 42.64 37.88 49.55 39.35 52.07 39.90
Fresh seed rate
THAR(%)  49.41 64.00 63.63 58.82 59.93 58.19 54.38 60.64 52.43 39.59
Dry seed rate
THIHE(%)  72.14 67.26 70.92 64.65 70.53 67.96 63.45 62.38 67.81 44.88
Dry kernel rate
AR (%) 44.00 48.70 47.80 49.10 49.10 48.60 43.50 52.90 50.40 34.70
Kernel oil yield
FEAHER (% ) 9.04 7.97 8.61 6.79 7.29 7.99 7.41 6.79 7.20 7.96
Palmitic acid
FrEREAATR (% ) 0.08 0.04 0.06 0.07 0.06 0.06 0.07 0.07 0.05 0.10
Palmitoleic acid
AR (% ) 1.76 2.44 1.89 2.10 2.48 1.92 2.56 2.57 2.26 2.24
Stearic acid
iz (%) 78.00 79.20 78.70 83.40 82.60 81.70 81.40 84.30 82.90 79.20
Oleic acid
WP (% ) 10.20 9.42 9.79 6.68 6.77 7.49 7.67 5.53 6.65 9.44
Linoleic acid
MR (% ) 0.34 0.30 0.35 0.34 0.29 0.27 0.35 0.30 0.40 0.47
Linolenic acid
Wi -11- —+ 6k 0.62 0.64 0.61 0.59 0.51 0.52 0.53 0.50 0.51 0.60
IR (% )
Cis-11-eicosenoic
acid
3 it QC-8 HALM T , PR Fh 5T 1 S PR 1 0 K - QC-58 5
JTE

GV E S W TR O R IP N X VT  NEo
VRIS, 75 BRI A 32 A3 R fe PP &5 SR 4
G LR OLA T AR, SN R ESAER
BT TRSLBR A X0 IR B HEA 17 B R QC-8
SHE 7T AR A OL IR B, SEBR RS A - QC-8
SRR AR E R IR HES S — S
PRI AL HE4 YR Z B QC-58 Fil QC-21 = LB AU

P R R 58— R e 4 T, Rl
MR RS IS AERER I -11- — A BR M FR HE 4
XA ; QC-21 PRI T HEA 26 = AR HEA 5
=L THAFRHER S I B 77 Oyl R B FE
O3 5 52 PR X FE , B — T2 S feien 1Y
QC-61 SFBT, A Er iR 77 (b iR & . 26
TR E Y QC-28 5 QC-8 B T, B
WE S RIHESZ S M —, 8 = F R i
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) QC-8 S Fh T, T30 77 A h iR 56
VU 3 MR i 1Y QC-24 S P, i KRy 77
R e 2 b AR PPN S5 R IEA TR & 58
Brig ol , LA R T W 25 B VAN J i T 5
PRI 2R X ) 77 A3 25 A0 5

S5 6 HA AR I, B AR 77 O3 A% R 5
PER A CME I T 25 5 5 20 b, 25 SR B0k 1 b
T, BN & DM AR il R S P R
AR FNAR AR S PERTS , 3X 5 1361 4 AS [R] A i
(ORI AT E ol SR LY e | BB L 8 g
7 Y MAH I R ET 1 -0.283 . -0.280 ., -0.236,
S04 414 B s 36 AN R ERE B i 5 1 kg
fif L L M SE IO 4 SR AR BRI R 2%k
T 2% S SRR A RRUER T, b B R U AR AR,
Bt N AR AT 23 X A IR AR 2 an b, AR R | B
SRS iR T RE . 7 AR IR 22 S A DR
R4 22, ] fE B AS [] b DX 1) 3 2% 51 Je %% 8 R TRl A
O 5 T BB PR R A B R0 AT G, ZFF ISR R AR 177 R
Fof 5 R R H R R M R R B
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;@$B%

W B HEIT 25 DX M AS I A SR L Hh 3R A
FP B R 3 AR S LA 2R SR L, 3 47
DX 11 e M I 28 Bl A 5 i R AR FE 18.3990~20.48%
A AR R B 2 R AR R E AR R TR 18.92~
28.72 g Z ], kP R AE A 19.25%~24.27% 2 1],
F i 4 TP T 24.529~31.36% 2 [a]1°), A K F
IR R A i N7 P I = a1 R
51.39%~48.43% 2 []"7, A B 58 1 5 N AR $ T
25 X 2% B R 1 (1 28.67 g, T K3 65.44%,
Pl A~ B 90 R 44.18%, 1% H I R AT A b B AR BE
O F UM A FF R AE 48 BR —— T ASFF H i 58 R
25.329~30.65% 2 1] (b5 St oA BLEE T
ORI AR X0 AS B FE 0 = T A R S A
ST AR, SRR 2 Ol AS = T AR
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