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Fruit Traits Diversity Analysis and Comprehensive Evaluation of

Sterculia monosperma Vent. Germplasms
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Abstract : In an effort to effectively conserve and exploit the germplasm resources of Sterculia monosperma Vent., a
comprehensive assessment and diversity analysis was conducted on 70 germplasms of this species. This study employed a robust set of
statistical methodologies including diversity, cluster, correlation, principal component, and stepwise regression analyses. Variability in
thirteen fruit traits was examined, with the coefficient of variation ranging between 7.80% and 42.94%. Notable variability was
observed particularly in traits such as single fruit weight, single fruit seed weight, starch content, soluble sugar content, and soluble
protein content. The genetic diversity index across these traits spanned from 1.57 to 2.04, with the seed-form index, starch content,
seed longitudinal diameter, and fruit seed number displaying higher diversity indices, indicative of a substantial genetic variation.
Through cluster analysis, the germplasms were segregated into four groups, with Group II consisting of 15 resources identified as
larger fruit-bearing and aesthetically superior, aligning with market preferences and breeding objectives. Principal component analysis
elucidated that the primary four components accounted for 74.46% of the total variance in the 13 assessed fruit traits. Furthermore, a
comprehensive evaluation yielded a score range (F) from -2.95 to 3.35 for the fruit traits, with germplasms S009, S021, S011, S036,
and S028 demonstrating superior comprehensive attributes. Finally, stepwise regression analysis delineated four pivotal trait indicators
—single fruit seed weight, seed weight, soluble sugar content, and seed transverse diameter—as essential for the holistic assessment of
the Sterculia monosperma Vent. fruit traits. These indicators are proposed to guide future conservation strategies and breeding

programs for this species.
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Table 1 Numbering and origin of Sterculia monosperma Vent. germplasm resources

i Heis R (m) PR ETRS Heis R (m) gl et
S001 JUVER T 2 E X 90 KT 5036 JUE T B & 140 BT
S002 T VE AR TR R 80 BT 5037 JUARTT I R X 250 HFAE B
S003 RGBT H 2 510 HPAE BRUR 5038 PSR e ] 560 HFAE B
S004 JUUERAE BT S 400 ESgast il S039 =P BB i 1180 Ligaat il
S005 JTHRE R S 390 WA R UE S040 PR 25 1120 B R
S006 JUUERAE BT & 390 ESgast il S041 JTVGR T 2 X 90 Ligaat il
5007 JUUERHT R T RS 240 HPAE DR UR 5042 JOVGR T 2 X 90 Ligaat il
S008 JTUE S BE S 210 KT 5043 JOVGR T T 2 X 90 Ligaat 1l
S009 JTUE M BE S 210 BT S044 TR B B 18 HFAE B
S010 JTUE M BE S 210 BT 5045 TG B B 18 HFAE B
So11 JTUE M BE S 210 BT S046 TR B B 27 HFAE B
S012 JTVE SR BK D4R 165 LSt il 5047 TR B B 6 HFAE B
S013 JTVG SR BK D4R 157 ESgast il 5048 TR B B 6 HFAE B
S014 JUVE e BRI 4 167 ESgast il S049 TG LR M A 23 HFAE B
S015 JUVE e BRI 4 146 ESgast il S050 TG LR M A 64 HFAE B
S016 JUVE S BRI 4 146 ESgast il S051 TG L M A 11 HFAE B
S017 JUVE S BRI 4 150 LSt il S052 VLR R 26 Ligaat 1ol
S018 JUVE e BRI 4 151 LSt il S053 JVE B XA 70 Ligaat il
S019 JUVE e BRI 4 149 ESgast il S054 JVE B XA 70 Ligaat il
S020 JUVE e BRI 144 ESgast il S055 VAL TR X 2 BT
S021 JUVE e BRI 4 145 ESgast il S056 VAL TR X 8 BT
S022 JUVE S BRI 4 144 ESgast il S057 AL TR X 3 BT
S023 JUVE e BRI 4 233 ESgast il S058 VAL TR X 26 BT
S024 JTVG SR BK D4R 230 ESgast il S059 JUIHH AL RN AR 81 HFAE B
S025 JTVE SR BK 4R 221 ESgast il S060 JUUHH AL R NT AR 1 HFAE B
S026 JUVE e BRI 4 229 ESgast il S061 TV b B AR AR 110 HFAE B
S027 Ve B N 130 BT S062 TV b B AR AR 125 HFAE B
S028 JUE M B B S 384 BT S063 IR Bl RS S5 128 HFAE B
S029 JUHE M B\ A & 260 LSt il S064 NGBl RS S5 182 HFAE B
S030 JUUE B\ A S 260 ESgast il S065 JUUHH AL R AR R 134 HFAE B
S031 JUUE M B\ A S 260 ESgast il S066 JUE B T R 24 BT
S032 JUUE M B\ A S 260 ESgast il S067 JUVE BT R 12 BT
S033 JUE e N B & 130 BT S068 JVE B T RS B 68 BT
S034 JUE B\ A S 219 LSt il S069 JVE B T RS B 98 BT
S035 JUE M B\ A S 219 ESgast il S070 JUE B T AR 97 BT
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Table 1 Genetic diversity of 13 fruit traits of Sterculia monosperma Vent. germplasm

J IR RME =ON: 1 ANt BERRE %) ZREMETREL
fruit traits Minimum Maximum Mean SD (44 "’
RSYE (om) FLD 39. 68 139.23 97.39 19. 57 20.10 1.97
HsefEfE (mm) FID 20. 12 66. 71 39.91 6.47 16. 22 1.81
FRE (g) SFW 13.15 85. 23 48.57 13.36 27.51 1.95
PR ST (g) SFSW 6. 89 48.73 23. 06 7.35 31.89 1.99
HAHE (%) KRF 0. 26 0. 62 0.48 0.08 16.55 1.97
JSFTHL FSN 1.30 4.175 3.15 0.67 21.35 2.00
MTFER (g) SW 3.37 12. 42 7.91 1.41 17.87 1.88
FTFHZE (mm) SLD 20. 39 33.48 28. 48 2.22 7.80 2.01

TR (om) STD 18.21 45. 95 23. 04 3.30 14.32 1.57



T Fa 4 SS1 0.98 1.52 1.26 0.12 9. 52 2.04

TSR (mg/g) SC 15.78 65. 12 41.82 12.83 30. 67 2.02
A TERES R (mg/g) SSC 16. 32 104. 32 32. 74 14. 06 42.94 1.83
AR A SR (ng/g) SPC 5. 84 34. 01 15. 00 5. 45 36. 31 1.94

FLD: Fruit longitudinal diamete; FTD: Fruit transverse diamete; SFW: Single fruit weight; SFSW: Single fruit seeds weight; KR: Kernel
rate; FSN: Fruit seed number; SW: Seed weight; SLD: Seed longitudinal diamete; STD: Seed transverse diamete; SSI: Seed-form index;

SC: Starch content; SSC: Soluble sugar content; SPC: Soluble protein content; The same as below
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Fig.1 Cluster analysis of 70 Sterculia monosperma Vent. germplasms
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Table 3 Performance of fruit traits in four groups of Sterculia monosperma Vent. germplasm resources

Kt RO R RRE RS WAR CRSMT MTEE MR MR MBS EHEE WEERSE wsttEaS
Group (mm) FLD (mm) FTD (g) SFWEE (g) SFSW (%) KR #(FSN  (g) SW (mm) SLD (mm) STD  SSI (mg/g) SC (mg/g) SSC * (mg/g) SPC

I 89. 2¢ 39. 76b 42. 2¢ 18.05¢  0.42c  2.85¢ 7.29¢ 28.87b  22.12b 1. 32a 32.9b 31. 34b 16. 77a
1I 115. 62a 47. 5a 65.37a  31.23a  0.47b  3.75a 9.11a 30.2la  22.93ab 1. 33a 44. 24a 35.99ab 15. 31ab
I 100. 3b 37.41b  50.43b  25.54b  0.51b  3.29b 8.29b 27.82c  24.5b5a 1. 18b 49. 65a 29.21b 13.23b
v 71.61d 30.52d  23.65d 13.8d 0.57a  2.35d 6. 28¢ 24.87d  21.58b 1. 18b 45. la 46. 89a 14. 96ab
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XF 13 A RRAEAT A CNE 7 M, S5 RN 2 s . 72 13 DMERIRPRH B 78 XMHERIEARH &
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HEARPRN, NG £ e RS AR BRI S . ATE VRS S RS AT YRR S B RS IR R, Y]
FEXE B R AL AP, TR ATV R & R AR Th i

FLD
FTD . 0.8
* ok 0-6
SFW 0.638 0.4
*w P 0.2
SFSW 0.639 0.378 o
*x
KR 0.016 - —0.091 0.394 -0.2
B —o0.4

*
FSN 0.436
*

*
SW 0.375 0.209

* P *w -
SILD 0.288 0.3827  0.470 0.429 -0.096 0.198

* * *x
STD —0.203 -0.039 0.127 0.260 0.284 —0.092 0.494 0.219
* B *x
SSI 0.175 0.291 0.102 -0.025 | -0.284 0.184 -0.147 0.578

* * * ok
SC 0.273 —0.098 0.176 0.300 0.314 0.204 0.203 —0.203 —0.042 —0.193

o -
>k * *
0.627 0.304 0.242
0.593

SSC 0.014 —0.022 0.001 0.066 0.152 0.149 —0.020 0.013 —-0.019 0.076 0.036
55
SPC 0.024 —0.017 —0.002 —0.029 —0.098 —0.016 0.059 0.172 0.050 0.133 —0.195 0.371
FLD FTD SFW  SFSW KR FSN sw SLD STD ssi Ne SSC SPC

s, RRAPHIFRIRTE 0. 05, 0.01 AP EEZEE, TR

* and * * represent significance when a= 0.05, a= 0.01, the same as below
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Fig.2 Correlation analysis of fruit traits in Sterculia monosperma Vent. germplasms
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Table 4 Principal component analysis of fruit traits in Sterculia monosperma Vent.

F 4> Principal component

MR Traits

PC1 PC2 PC3 PC4
YR FLD 0.76 -0. 14 -0.35 0. 07
MR FTD 0. 58 -0.48 -0. 04 -0.25
HLRLE SFW 0.93 -0.08 -0. 04 -0.13
YR T S SFSW 0.94 0.28 -0.03 0.03
Rl KRF 0.15 0.74 -0.05 0. 32
SR THL FSN 0. 77 -0.05 -0.37 0.21
FhyEE SW 0.72 0.38 0.41 -0.13
FhFYE SLD 0. 58 -0.33 0.57 -0. 06
FhFREE STD 0.17 0.57 0. 64 -0. 20
MIEIE% SST 0.18 -0. 77 0. 05 0.17
ER AR SC 0.24 0. 46 -0.53 0.11
TIPS & SSC 0.07 -0.01 0.11 0.83
VAT F AR SPC 0.03 -0.21 0. 46 0. 62
HHIEAY Eigenvalues 4. 29 2.31 1.67 1.41
k% (%) Contribution rate 32.97 17.79 12.87 10.83
Zitmk® (%) Cumulative

32.97 50. 76 63. 63 74. 46

contribution rate
MR T 7 brids, RS RFE AR A 32 50 BT (B R DA B 3 R A R R AR, THERAS 3 4
TR I REMER TR RS 015 70 R BSR4 A>3 o 43 70 Rk

F=0. 3697x,+0. 2827x,+0. 4517x,+0. 452Zx,+0. 072Zx,+0. 3747x,+0. 3507x,+0. 2827x,+0. 081Zx,+0. 088Mx .+

0. 115Zx,,+0. 033Zx,,70. 016Zx,,

F,=—0. 095Zx,~0. 315Zx,-0. 056Zx,+0. 181Zx,+0. 488Zx,~0. 033Zx,+0. 2487x,~0. 215Zx,+0. 374Zx,~0. 507Mx,
+0. 3047x,,-0. 0057x,,-0. 1387x,,

F,=—0. 2747x,~0. 028Zx,~0. 032Zx,~0. 020Zx,~0. 039Zx,~0. 284Zx,+0. 318Zx,+0. 443Zx,+0. 4947x,+0. 037Mx,

-0. 406Zx,,+0. 084Zx,+0. 354Zx,,



F,=0. 0637x,-0. 207Zx,0. 1127x,+0. 0297x,+0. 269Zx,+0. 1757x,~0. 108Zx,~0. 0537x,-0. 1697x,+0. 140Mx,,+
0. 0967x,,+0. 703Zx,,+0. 5217x,,
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MR LEE1E AR F=0. 443F +0. 239F,+0. 173F,+0. 145F,, 70 M3E8h L5 & 150 LAESG W3 5. 4
B HME ARG -2, 95~3. 35, FEFERT 10 44 B9 B2 54 5 9 S009. S021. SO11. S036. S028. S035.
S006. S023. S034, S007, FKHIX 10 1 BEYF AR LR R & RIVBAF, AT LME L R SRk & ik 514
RS 1 (0 S009 Sk A PERA T RIMNEZE b S, HBARE, BRM T AEMMN T HEEX 3 AN EEMRIE
AL T B AR B B K
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Table 5 Fruit comprehensive scores of 70 Sterculia monosperma Vent. germplasms

i LR 4 ETRS ZERT 4 ETRS SR 4 ETRSS a1 4
Code Score Range Code Score Range Code Score Range Code Score Range
S009 3.35 1 S025 0. 45 19 5S040 -0.05 37 S027 -0.75 55
S021 2.64 2 S042 0. 45 20 S015 -0. 06 38 S045 -0.77 56
S011 2.00 3 S029 0.41 21 S046 -0.08 39 S052 -0.77 57
5036 1.74 4 S030 0.41 22 S069 -0.12 40 S068 -0.79 58
5028 1. 69 5 S032 0.37 23 S014 -0.18 41 S001 -0. 87 59
5035 1.67 6 5022 0. 36 24 S055 -0. 20 42 S003 -0.92 60
S006 1. 64 7 S019 0.31 25 S010 -0.22 43 S053 -1.05 61
5023 1. 06 8 S033 0.31 26 S057 -0.23 44 S065 -1.06 62
5034 0.89 9 S066 0.30 27 S049 -0.27 45 S061 -1.16 63
5007 0.82 10 S058 0.28 28 S050 -0.33 46 S039 -1.30 64
5024 0.76 11 S016 0.27 29 S041 -0. 34 47 S044 -1.31 65
5020 0.67 12 S037 0.25 30 5002 -0. 40 48 5048 -1.44 66
S056 0. 66 13 S004 0.16 31 S059 -0. 47 49 S063 -1.44 67
S054 0. 64 14 S012 0.09 32 S064 -0. 56 50 S047 -1.51 68
5026 0.61 15 S031 0.07 33 S008 -0.59 51 S005 -1.56 69
S060 0.59 16 S062 0.05 34 S018 -0. 64 52 S038 -2.95 70
S013 0.47 17 S067 -0.02 35 S017 -0.72 53

5043 0. 46 18 S070 -0. 04 36 S051 -0.72 54

2.5 E)IFERY 3 37 K ke FRiTIE
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Table 6 Correlation coefficients between comprehensive value (F-value) and 13 fruit traits

SR LB RN FHR AL

Fruit traits Correlation coefficients Fruit traits Correlation coefficients
Mz FLD 0.579™ FFHE SLD 0. 558"
RSBEfE FID 0. 322 FhFREE STD 0. 432"

HLE SFW 0. 781" R % SSI 0.018
PLYLRhF LB SFSW 0. 935" WA SC 0. 270"

HFh# KRF 0. 422" AVAPERES & SSC 0. 227
RSLFhTH FSN 0. 642 VAR A AR SPC 0. 167

FhFEE SW 0. 843" - -
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