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Comprehensive evaluation and index screening of
excellent plants of Camellia semiserrata

ZHANG Heng, YUAN Shan, FU Zhigiang, CHEN Ruifan, SHEN Chunhui, XI Ruchun

( College of Forestry and Landscape Architecture, South China Agricultural University, Guangzhou 510642,
Guangdong, China)

Abstract: [Objective] This study, with an investigation of the genetic variation characteristics of economic
traits of Camellia semiserrata, is aimed to establish a prediction model based on the core evaluation indexes
screened so as to provide a scientific basis for the formulation and utilization of C. semiserrata germplasm
resources. [Method] With 31 excellent trees selected from the core production area of C. semiserrata as
research subjects, a determination and analysis was conducted of 20 economic traits such as crown area, fruit
yield per plant and oil yield per plant using multivariate statistical methods. [Result] (1) There were different
degrees of variation in the 20 indicators of the participating strains of excellent trees, with a range of
3.25%—69.47% and between these indicators a total of 38 pairs of indicators reached the highly significant level
(P<<0.01) whereas 15 pairs reached the significant level (P<<0.05). (2) With the principal component analysis,
the 11 evaluation indicators were simplified into four independent composite indicators, with a cumulative

contribution of 80.23%, retaining most of the information of each trait of the test material. (3) Based on the
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weights of the four integrated indicators and the values of the affiliation functions, the integrated scores of the
excellent trees ranged from 0.151-0.674, with HY25, HY4, HY20, HY17 and HY1 displaying better
comprehensive evaluation performance. (4) The prediction model was built for the evaluation of Camellia
semiserrata excellent trees using a stepwise regression analysis with canopy area, fresh seed yield, dry seed
yield, fresh fruit oil content, oil yield per plant and fruit yield efficiency per plant being the six core evaluation
indicators. (5) The six core evaluation indicators can be classified into three categories using cluster analysis
with category [ being the high quality type, category Il displaying better fecundity and quality whereas
category Ill being the fecundity type. [Conclusion] Single plant fruit yield, single plant fruit yield efficiency,
canopy area, fruit yield efficiency per plant, oil yield per plant, fresh seed yield, dry seed yield and fresh fruit oil
content can be used as important indicators to identify excellent trees of C. semiserrata and in accordance with
this model, HY25, HY4, HY20, HY 17 and HY'1 were selected with favorable comprehensive evaluation. [Ch, 2
fig. 6 tab. 24 ref.]
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Table 1 Variation in each individual index of 31 trees of C. semiserrata

iR R Wi GRS SRS YR HUREE  RIRY R HURAPT

b Fl/m? cm m &/mm %&/mm B JiiiE/g mm FEUA /g
/M 5.67 5.84 6.80 59.88 75.50 0.75 205.12 14.97 8.27 20.89
L ONE 31,14 41.00 11.20 95.70 119.42 1.16 675.89 28.68 34.78 74.74
B 1486 1347 8.49 72.59 85.06 0.92 303.27 17.63 15.04 50.89
2 7.32 6.07 1.22 8.37 7.81 0.13 92.06 2.87 5.06 12.92
85 FR AU % 50.07  45.79 14.66 11.73 9.33 13.77 30.86 16.53 34.20 25.82
- AL SR Tl TR RMOE SRS mdT BB BRHOTRMC BT
fi/g R/% B%  AZER% W% W%  FEke kg F/kgrem?)  #/(grem?)
/M 223.67 7.96 5.67 53.92 55.94 2.10 16.13 0.42 0.04 0.86
ION:] 534.83  23.66 26.74 75.32 66.51 7.23 63.78 2.70 0.64 34.36
B 365.13 17.23 13.11 59.75 62.14 4.45 26.72 1.02 0.23 9.27
i 2E 70.58 3.58 3.80 4.27 1.99 1.22 13.54 0.46 0.12 6.33
AR5 R EU% 19.65 2111 29.50 7.27 3.25 27.79 51.52 4535 54.23 69.47
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X} 20 A FRIGAE BRIEAT Pearson A (R 2) 4B B 38 X 4R bRk B 3 K (P<0.01).
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R THE AR LA S A S I S Bk i B A O R B . 28 L, BRI IR AR REAE A —E Y
IR, XAH B AT
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H T 20 NMEFREAFE —E MRS, FIREHCHE SR KGR T HbR, e wimme .
BB SRR I i A 1L DR AR T E AT (3R 3)e DARHIE(E R T 1 AR I ER I 4 4> F 1 sr,
ST oTHkRIA 80.23%, R T SR P &I 4 IGR M E B . 5 1 B stikFh 23.91%, HrhH
PRI . UK SR e I TR A RRAE ) R OR, A 0.91. 0.89 F10.77, FIESNPRINER;
2 FHUITTIRRE R 23.20%, HA bR RACE | SRR SR R AR ()RR I BE(E R, 4300 0.98
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Table 2 Correlation of 20 individual indicators

fabr EEA MR W RSB RIUR RUBIES RAREESTE REJE FURBME SR T TR

SEEME T AR 1

ez 0.66%* 1

75 -0.13  -0.17 1

B SR P -0.19 0.6 0.03 1

R 0.19  0.64%* —0.04 0.51%* 1

FIE 5L 029  0.52%%  0.02 0.32 0.26 1

PR T i 0.12  0.59%* —0.06 0.62%+* 0.91%* 0.38% 1

R 0.19  0.61** —0.31 0.62%* 0.72%% 0.40% 0.74%* 1

PSRRI 5L -0.24 -0.08 0.02 0.24 0.23 -0.18 0.19 -0.17 1

HRFh TSR 025  —0.03 0.08 0.41% 0.44* -0.17 0.50%*  —0.07 0.66** 1

B 0 -0.02 0.02 0.04 0.31 -0.20 0.15 0.03 -0.32 0.31

fif 1 HF 024 -043* 008 —0.24 —-0.36%  —0.59%*  —0.41* —0.76%* 0.49%% 0.53%*

TR 027 -037*  0.03 —0.23 -0.26 —0.56%%  —0.42% —0.59%* 0.64%* 0.32

TAFI R -0.03  —0.06 0.06 —0.16 -0.20 -0.24 -0.19 -0.24 0.04 -0.12

LY gt -0.13  -0.15 0.05  —0.40% -0.19 -0.27 -0.22 -0.31 0.06 -0.01

SR ER -0.26 —0.35 0.10 -0.28 —0.40% —0.56%*  —0.47**  —0.67%* 0.39% 0.27

Hatgrm Rt 0.56%* 0.55%* —0.22 0.22 0.26 0.06 0.27 0.54%%  —0.20 -0.17

Lk Sasliif e 0.49** 028  —0.13 0.01 -0.06 -0.19 -0.06 0.11 -0.07 -0.10

HRRRACR —022  -058% 017 —0.15 -0.31 —0.55%*  —0.22 -0.11 -0.06 -0.07

BRRMSCE —0.19  —0.54*% 024 -031 -0.22 —0.54%%  —0.26 -0.23 0.05 -0.02
B ERLE  GEHAFER TR TR IR A SR SR AR MR SR A IRACR AR

[Epi 1

fif 1 RF 013 1

TR 0.06  0.79%* 1

THFBAER -0.15 020 0.23 1

LY gt -0.17 023 0.29 0.31 1

SR ER —-0.07  0.82%% 0.79%*% (.57%* 0.49%% 1

Hatgrm Rt -0.03 -039* -036% -0.18 -0.25 —0.40% 1

Lk Sasliif e -0.13 0 -0.04  —0.01 -0.05 -0.01 0.85%* 1

PR IR 012 0.09 0.14 0.01 0.02 0.06 0.07 0.22 1

BRI 0.04 022 0.27 0.15 0.14 0.25 -0.06 0.18 0.95%* 1

LA *RIRTE0.057KF- (R L ARG s +*+RRTE0.0 /K- (XU L ARG

®3 J[ERERSHFHEEERTTHKE

Table 3 Eigenvectors and contribution of the principal components of each trait

A ) £ TGN EMS2 E3 FM RHAF ] TS ERS2 ERS EM
FARRT 0.91 0.24 0.10 -0.08 S H P -0.16 0.13 0.83 0.31
BRI 0.90 0.04 -0.31 -0.02 TS 0.03 —0.05 0.63 -0.27
SR 0.77 -0.30 -0.07 0.02 LA BT i 0.14 -0.36 -0.56 0.25
PR IR 0.05 0.98 -0.03 0.07 [Ep i -0.04 0.05 -0.06 0.94
PARRTINRCR 0.03 0.92 0.15 0.03 FEIEE 2.63 2.55 2.51 1.13
Mtz 0.59 -0.67 -0.28 0.04 TURRA/% 23.91 2331 22.83 10.29
(i —0.14 0.08 0.95 0.02 ESawitieala 23.91 47.11 69.94 80.23
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0.92 f1-0.67, FIYEN=HACRHEE; 55 3 R TTHE R 22.83%, BERGMR | SRR TR
SR RASELAE B A RRAE [ AR, 209 0.95, 0.83. 0.63 F1-0.56, FIVENRSLLTFHZE; 4 4 T
IYTTRRE R 10.29%, ERCE FRHER AR, 4 0.94, AENERERZE.
24 MWEEITFM

W 4 A F RO R S8 R AR A T IH— AL B, 145 S REEA TR PR IR R R BUE, IR RIS
F R TTBRR A A E, MK 0.298 . 0.289. 0.285 Fl10.128, ffa it i A1 E (D), % 4 %
Wl. HY25 &4 £ ELEF, HY4, HY20, HY17 F1HY1 K2, D518 0.674, 0583, 0.569. 0.516 Fll
0.505; HY28, HY26., HY31, HY30 f1 HY27 Zi 5 KM 2, D #/hF 0.300,
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Table 4 Overall assessment values and ranking of 31 trees of C. semiserrata

WL F F, Fy F, U(F)) U(F) U(F3) U(F,) D 4
HY1 0.137 1.726 0.806 ~2.007 0318 0.755 0.673 0.000 0.505 5
HY2 0.856 0.113 —0.540 -0.109 0.476 0.457 0.347 0.441 0.429 15
HY3 —0.387 -0.991 1.731 0.644 0.202 0.253 0.896 0.616 0.467 10
HY4 1.894 1.386 -0.418 0.180 0.704 0.693 0377 0.508 0.583 2
HY5 -0.817 ~0.062 0.657 0.514 0.108 0.425 0.637 0.586 0.411 17
HY6 -0.172 —0.894 1.387 0.127 0.250 0.271 0.813 0.496 0.448 12
HY7 -0.938 0.081 -0.165 —0.864 0.081 0.451 0.438 0.266 0.313 26
HYS ~0.994 0.022 -0.165 0.298 0.069 0.440 0.438 0.535 0.341 31
HY9 1.344 -0.701 -0.074 —0.742 0.583 0.306 0.460 0.294 0.431 14
HY10 0.238 0.988 0.258 —0.465 0.340 0.619 0.540 0.358 0.480 9
HY11 —0.866 —0.149 0.690 0.396 0.097 0.409 0.645 0.558 0.402 19
HY12 —0.542 -0.296 0.046 -1.102 0.168 0.382 0.489 0310 0.327 25
HY13 -0.029 0.546 —0.146 2.299 0.281 0.537 0.442 1.000 0.493 7
HY14 —0.780 0.128 —0.422 -0.190 0.116 0.460 0.376 0.422 0.329 24
HY15 0.439 0.568 0.093 0.480 0.384 0.541 0.500 0.578 0.487 8

HY16 0.060 -0.202 0.094 0.201 0.301 0.399 0.501 0.513 0.413 16
HY17 -0.077 1.027 0.167 1.572 0.271 0.626 0.518 0.831 0.516 4
HY18 —0.756 0.058 0.454 1.398 0.131 0.447 0.588 0.791 0.434 13
HY19 0.293 -1.004 1.710 -1.161 0.352 0.251 0.892 0.196 0.456 11
HY20 -0.079 3.048 -0.072 0.299 0.270 1.000 0.460 0.536 0.569 3
HY31 -0.323 0.275 —0.284 0.718 0316 0.487 0.409 0.633 0.403 18
HY22 —0.290 —0.589 2.158 —0.337 0.224 0.327 1.000 0.388 0.496 6
HY23 —0.778 -0.105 —0.878 1.624 0.116 0.417 0.266 0.843 0.339 22
HY24 0.557 0.586 -1.776 —0.652 0.410 0.545 0.048 0315 0.334 23
HY25 3.239 0.096 0.826 —0.255 1.000 0.454 0.678 0.407 0.674 1
HY26 —0.866 -0.138 -1.095 -1.623 0.097 0.411 0.313 0.089 0.220 30
HY27 1.947 —2.358 -1.976 0.863 0.716 0.000 0.000 0.667 0.299 27
HY28 -1.307 -0.691 -1.771 —0.408 0.000 0.308 0.050 0.371 0.151 31
HY29 0.165 -1.558 0.434 0.519 0.324 0.148 0.583 0.587 0.380 20
HY30 —0.489 —0.471 —0.488 -1.731 0.180 0.349 0.360 0.064 0.265 28
HY31 —0.677 —0.440 -1.241 —0.487 0.138 0.355 0.178 0.353 0.240 29

B 11 AR S EZEB 13 ME (D) BEATAHSCHE T (3 5) KW BRI . Mfe . Splo™ it | foRiE A
TR RYE D RBEMEKSIN (P>0.05), HARRTS D BEMK (P<0.05), H, D 5HSREL TR
RO, SHAME AL BFIEMAR, Hpo™ eSS D HXREEK, 7 0.68,
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Table 5 Correlation between the 11 indicators and the composite score 0.5
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Figure 1 Predicted and actual composite scores of 31 trees of C.

semiserrata
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gf}‘%?ﬁ ﬂgﬁﬂ]ﬁj{ . ﬁ Hj *}%ﬂ]ﬁ% /H\{EE %iﬁ% . :F Figure 2 Cluster dendrogram of 31 trees of C. semiserrata
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T Table 6 Mean value of 6 traits of different types
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