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Analysis and comprehensive evaluation of phenotypic traits of
Schima superba seeds and seedlings from different sources
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Abstract: [Objective] To study the diversity of seed and seedling phenotypic traits of Schima superba from
different sources in Hunan Province, and provide scientific basis for the collection, evaluation, and utilization of
Schima superba germplasm resources. [Method] 12 seed sources were selected to collect fruits, seeds, and leaves,
and 1-year-old seedlings were bred. Ten phenotypic traits, including fruit transverse diameter, fruit longitudinal
diameter, fruit stem length, leaf length, leaf width, leaf stem length, seed length, seed width, ground diameter, and
seedling height, were measured. Using methods such as analysis of variance, multiple comparisons, correlation
analysis, and cluster analysis, the variation of seed and seedling phenotypic traits in different seed sources of Schima
superba and their relationship with environmental factors were explored. [Result] There was extensive variation in
the fruit and leaf surface traits of 8 Schima superba varieties among their sources, with a coefficient of variation of
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8.9-25.82%. There were significant differences in fruit diameter, stem length, leaf width, and stem length. (2) There
is varying degrees of correlation between the phenotypic traits of different Schima superba species and their
geographical environment. There is a significant negative correlation between fruit diameter, leaf length, leaf width,
petiole length, seed length, and seed width with north latitude and pH value, a significant negative correlation
between seedling height and east longitude, and an extremely significant positive correlation with pH value. The
diameter variation during the seedling stage is 4.23-5.71mm, and the height variation is 30.10-45.00cm. There is a
significant difference in the height of Schima superba seedlings between Sangzhi County, Longshan County,
Chaling County, and Changsha County. The percentage of aboveground diameter growth exceeding the average
value during the seedling stage is 1.28-16.6%, and the percentage of aboveground height growth exceeding the
average value is 0.84-17.84%. (4) Through cluster analysis, 12 Schima superba germplasm sources were classified
into four major types. The first type includes four southwestern Hunan producing areas: Jindong District, Tongdao
County, Guzhang County, and Luxi County, with large fruits, wide leaves, and fast growth; The second category
includes four production areas in southeastern Hunan, including Jingzhou County, Nanshan Park, Chengbu County,
and Zixing City, with large fruits, long and wide leaves, and fast growth; The third category includes Xiangdong
producing areas such as Chaling County and Changsha County, with small fruits and average growth; The fourth
category includes Xiangbei producing areas such as Longshan County and Sangzhi County, with small fruits, short
leaves, narrow leaves, small seeds, and fast growth. [Conclusion] The lateral diameter, stem length, leaf width, and
stem length of Schima superba are the main geographic variation traits. East longitude, north latitude, and pH value
are the main factors affecting the phenotypic traits of seeds and fruits. Based on the standard of seedling height,
excellent seed production areas were selected as Sangzhi County, Longshan County, Nanshan Park, and Jingzhou
County.
Keywords: Schima superba; Seed source; Phenotypic traits; genetic variation
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Table 1 Geographical and Environmental Factors of Schima superba Seed Source Sampling Sites
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1 ML 110°12'19" 26°11'37" 10.9 5100 282 1256 835
2 Wb B 110°12'19" 26°11'37" 16.1 5200 271 12185 840
3 P 5 110°4'48" 28°38'53" 16 4997 240.8 1475.9 910
4 BiBER=) 109°50'12" 26°9'36" 16.6 4914 298 1480.7 450
5 oy B 110°6'15" 27°30'43" 17 4611 297 1563 380
6 IR 109°45'23" 29°3423" 15.8 5100 275 1400 628
7 Kb 113°19.449' 28°24.137" 17.6 5457 260 1472.9 171
8 FHE 100°02'131" 29°40'77" 16.2 5200 269 1415 389
9 S ) 109°34'4" 26°29'52" 16.8 5570 290 1378.9 680
10 AR 113°42'4" 26°47'38" 17.9 5509 294 1422.4 130
11 N 113°23'32" 25°42'3" 17.7 6218 348 1536.3 310
12 Ak 851 110°8'7" 28°18'49"” 17.4 4660 278 1465.3 470
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Table 2 Analysis of Differences in Phenotypic Traits of 12 Schima superba Provences
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Table 3 Average and standard deviation of seedling traits of 12 Schima superba sources

75 g Hifz (mm) Wi (em)
1 A E 4.5940.61ab 30.1040.17a
2 WP R 4.2340.43a 36.8628.09ab
3 P =t 4.6240.07ab 36.9342.47ab
4 &R X 5.2940.27ab 38.27-.54ab
5 M B 5.3671.22ab 39.19+47.15ab
6 AR 4.8440.11ab 44.2341.24h
7 MabE 4.7426.59ab 38.6746.76ab
8 IR 4,6540.46ab 40.5528.89ab
9 FHE 5.7140.87b 45.0047.21b
10 SGiBER=Y 5.0840.40ab 39.1547.05ab
11 Kb E 4.7240.06ab 31.17+1.57a
12 924 4.9740.95ab 38.5948.17ab
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Table 4 Selection of Excellent Seed Sources for Schima superba Seedling Growth

Filr it A% (mm) Wit (cm) KFHETHE% KT = FHE
PR 4.59 30.10 -6.40 -21.66
Wb B 423 36.86 -13.66 -3.73
R 4.62 36.93 -5.71 -3.54
SIX 5.29 38.27 7.96 0.00
5 B 5.36 39.19 9.47 2.44
Sl B 4.84 44.23 -1.14 15.81
PR 4.74 38.67 -3.23 1.05
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PN 4.65 40.55 -5.03 6.04
! 5.71 45.00 16.60 17.84
i 5.08 39.15 3.63 2.33
KybE 4.72 31.17 -3.59 -18.83
VLT 4.96 38.59 1.28 0.84
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Table 5 Correlation coefficients between the main phenotypes and seedling traits of Schima superba germplasm source
s
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K 0.702" 0.782"
H-K: 0.513 0.390 0.338
-5 0.790™ 0.414 0.328 0.593"
AR 0.532 0.484 0.437 0.228 0.736™
FE 0.367 0.706" 0.458 0.636" 0.466 0.595"
R 0.843" 0.735™ 0.692* 0.750”  0.764" 0.574 0.746™
Az -0.252 -0.018 -0.048 -0.31 -0.4 -0.257 -0.004 -0.103
T -0.485 -0.354 -.602" -0.426 -0.366 -0.389 -0.412 -0.546 0.525
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Table 6 Correlation coefficients between phenotypic traits and geographical environmental factors of Schima superba
Rtz RGPz PRIES LN 58 RTINS iy 758 Az H

RE 0.391 0.456 0.484 0.427 0.536 0.626" 0.584* 0.563 -0.57 -0.704*
e -0.591" -0.34 -0.19 -.649* -.865™ -.618" -.610" - 796" 0.198 0.339
EXIR/,C -0.148 0.236 0.254 0.172 -0.161 0.239 0.586" 0.148 0.152 -0.405
>10°CHEM
70 -0.132 -0.055 -0.203 0.448 0.033 -0.212 0.367 0.272 0.064 -0.241
T Hrd -0.107 0.077 -0.14 0.33 0.269 0.346 0.555 0.347 0.211 0.033
F [ /Imm -0.344 0.182 0.173 -0.12 -0.454 -0.161 0.123 -0.126 0.184 -0.136
HERI/m 0.196 -0.117 -0.303 -0.004 0.283 -0.152 -0.431 -0.158 -0.318 0.397
pH & -0.647" -0.617" -0.651" -0.669" -0.753"  -0.723" -0.675" -0.812"™ 0.466 0.668"
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Table 7 Average phenotypic traits of different types of Schima superba germplasm sources

o BB gz K K/ R W47 rK B AR/ Himlc
#Z/mm mm /mm cm cm K/em /mm FHE/mm  mm m
1 15.76 14.32 24.42 11.96 431 2.24 10.09 5.59 4.93 38.25
I 15.70 13.00 19.25 13.26 452 1.93 9.89 5.70 4.80 38.80
111 15.01 13.00 24.48 12.60 4.08 1.88 9.86 5.59 4.66 30.63
v 11.24 11.36 14.14 10.65 3.47 131 8.66 4.71 5.28 44.62
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Figure 1 Cluster analysis of phenotypic traits of Schima superba from different sources
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