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Euterpe edulis exhibits significant ecological, social, and economic potential, comparable to E.
oleracea, for both the fresh fruit pulp market and industrial applications as a natural pigment.
The commercial management of E. edulis fruits is economically promising; however, further
studies are required to support improvement, conservation, and propagation programs. In this
study, we aimed to assess the genetic control of key traits by estimating variance components,
genetic parameters, and the associative relationships between fruit morphometric traits, seed
characteristics, and seedling emergence using Pearson correlation and path analysis. Additionally,
we quantified the genetic divergence among E. edulis accessions. Thirteen phenotypic traits
and eight microsatellite markers were analyzed in 72 genotypes from different origins. High
heritability values (ranging from 0.75 to 0.99) were observed for fruit, seed, and emergence
traits, whereas morphophysiological growth traits exhibited lower heritability estimates. Genetic
correlations of up to 0.88 were detected among fruit morphometric traits. Seedling basal diameter
and leaf area had direct positive effects on the seedling quality index, while seedling height exerted
a direct negative effect. Genetic divergence analysis demonstrated the efficiency of sampling
genotypes from different origins to preserve the species’ genetic variability. These findings
provide insights to guide the establishment of germplasm collections in the field, maximizing the
potential for genetic recombination among divergent genotypes and offering a solid foundation
for future studies employing expanded molecular resources to explore trait architecture more
deeply.



Table S1. Likelihood Ratio Test (LRT) with significance tested by the x? test; Log-likelihood
(LL), Akaike Information Criterion (AIC), and Bayesian Information Criterion (BIC) for each
model for equatorial diameter fruit (EDF) (mm), weight of 25 fruits (WF) and seed (WS) (g),
emergence speed index (ESI), mean emergence time (MET), percentage of emergence (E),
diameter at stem height (DSB) (mm), seedling height (SH), leaf area (LA) (cm?), shoot dry
mass (SDM) (g), total dry mass (TDM) (g), Dickson’s quality index (DQI), and variable fluo-
rescence/maximal fluorescence (FV/FM). Additionally, results are provided for comparison
between the selected model and the model with the fixed effects of collection (.) and different
measurement times (B:; Br,)-

Trait Effects tested LL LRT AIC BIC LL AICc BICc
EDF ¢ -497.65 - 997.30  1001.87 - - -
o2 -42.799 909.70 *** 89.60 98.74  -4077 8754  101.25
o+ 02 -42.799  -353x107%ns  91.60 105.31 - - -
Y 5, S . - - -7 mm 1%
WF ¢ -785.40 - 1572.80  1576.45 - - -
o2 -361.70 847.39 *** 72741 73472 -361.80  729.60  740.58
og + 07 -361.70  2.00x107%ns 72941 74037 - - -
Y 1 S - D __ 359 7858 74687
WS ¢ -694.11 - 139022 1393.88 - - -
o2 -313.15 761.91 **+* 63031  637.61  -31427 63854  656.86
o+ 02 31315  -8.06x107°ns 63231  643.27 - - -
R 5, S . - - B4 w87 65387
ESI ¢ 397.90 - -793.80  -790.21 - - -
o2 516.42 237.05**  -1028.85 -1021.68 - - -
og + 07 519.03 521+ -1032.06  -1021.31 52318  -1038.37  -1024.02
og+oy+og, 51903 126x107°ns  -1030.06 -1015.73 - - -
_______ PetGeton - T - 5724 108247 106095
MTE ¢ -829.10 - 166020  1663.75 - - -
o2 -742.14 173.91 *** 148829 149539 74264 149129  1501.95
o+ 02 -741.28 1.72ns 148857  1499.22 - - -
N 5, S . - - __C___7is8 144168 B4
E ¢ -1015.76 - 203352 2037.11 - - -
o2 -890.66 250.19 *** 1785.34  1792.50 - - -
og + 07 -887.92 5.49 ** 1781.85 179260  -889.08  1786.16  1800.51
o +oytog, 88792 1.05x10°ns 178385  1798.18 - - -
_______ Pedoetn - T _-___ 86488 175044 177197
DSB ¢ -4474.29 - 8950.58  8956.98 - - -
o2 -4282.59 38341**  8569.18  8581.97 - - -
o2 +op -1320.33 592450 **  2646.67  2665.86 - - -
o2+ 0% + 0%, -821.64 997.38 *** 165129 167688  -821.16 165232  1684.32
o Prtoit o = - - o A0 le141 167899
SH ¢ -10029.06 - 20060.12  20066.51 - - -
o2 -9748.39 561.34**  19500.78 19513.56 - - -
o2 +op -7358.08 4780.60 *** 1472215 14741.31 - - -
o+ 0% + 0%, -6998.84 71848**  14005.67 1403122 -6999.59 14009.18 14041.12
_______ But 0§t Gm T 7. ____ - ____Z___ ‘%086 137511 1403659
LA ¢ -7463.91 - 14929.83  14935.33 - - -
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Trait Effects tested LL LRT AIC BIC LL AICc BICc
o2 -7383.56 160.71 **+ 14771.12  14782.11 - - -
g + 0 -6789.97 1187.20** 1358594  13602.42 - - -
0+ 05 + 05y 667645 227.04 *+* 13360.89  13382.87 -6679.12 1336824 13395.71
_______ PmAOg0gn T __ ____ T _____ T ____o___7666784 1334968 13388.15
SDM ¢ 2228.71 - -4455.43  -4449.66 - - -
o2 2307.77 158.12 **+ -4611.54  -4600.01 - - -
g+ 2970.55 1325.60 ***  -5935.10  -5917.80 - - -
oF+ 05 + 03, 308833 235.56 *** -6168.66  -614559 309093 -6171.86 -6143.01
_______ Putoi+Gn = - = = 310457 619854 614779
TDM ¢ -451.30 - 904.60  910.41 - - -
o2 -367.87 166.86 **+ 739.74  751.37 - - -
g+ 605.86 1947.50 **  -1205.71 -1188.28 - - -
UF+0n 05y 73672 261.73 *+* -1465.44  -144220  738.07  -1466.15 -1437.09
_______ Putoi*Gon = - = - 75318 14037 144387
DQI ¢ 3535.29 - -7068.58  -7062.89 - - -
o2 3630.46 190.34 **+ -7256.92  -7245.54 - - -
g+ 4490.34 1719.80 ***  -8974.69  -8957.62 - - -
of +0p + 03, 4703.16 425.63 *** 9398.31 -9375.56  4706.33  -9402.65 -9374.20
_______ Putoi+Tn = - - - 47063 94527 987975
FV/FM ¢ 981.04 - -1960.08  -1955.91 - - -
o2 999.71 37.34 -1995.42  -1987.08 - - -
g + 0} 1040.31 81.20 *** -2074.62  -2062.10  1043.86  -2079.72  -2063.03
03+ 0, +og, 104031 - -2072.62  -2055.93 - - -
B+ 03 - - - - 104830  -2088.60  -2071.91

Legend: ¢: Reduced model; ng Genetic variance; (731: Random evaluations effect variance;
‘731: Random sampling elevation effect variance; a,f: Hourly measurement effect variance; nga I
Random genotype x height interaction effect variance; Uém: Genotype x evaluation interaction

effect variance; Ught Genotype x hour interaction effect variance.



Table S2. Covariance structures used to model the random effects G and R for the traits equa-
torial diameter of the fruit (EDF) (mm), weight of 25 fruits (WF) and seed (WS) (g), emergence
speed index (ESI), mean emergence time (MET), percentage of emergence (E), shoot dry mass
(SDM) (g), total dry mass (TDM) (g), Dickson’s quality index (DQI), leaf area (LA) (cm?), diame-
ter at stem height (DSB) (mm), seedling height (SH) (cm), and variable fluorescence/maximal
fluorescence (FV/FM). The tested structures were compound symmetry (CS), heterogeneous
compound symmetry (HCS), first-order autoregressive (AR), and diagonal (DIAG). Addition-
ally, statistical information is provided, including log-likelihood (LL), Akaike information
criterion (AIC), and Bayesian information criterion (BIC) for each model and each trait.

Trait G Acronym R Acronym LL AIC BIC
ESI Joz+ okl @Iy CS a1y IDV 53543  -1064.87  -1054.14
Joz + oz I ®If CS D®I, DIAG 54454  -1079.09  -1061.21
MET Jo2+ okl @Iy CS a1, IDV -713.77 143153 143861
Joz + 0oz I ©If CS D®I, DIAG -707.53  1423.06  1437.23
E Jo2+ okl @Iy CS a1y IDV -893.611  1793.222  1803.995
Joi + 021 © Iy CS D®I, DIAG -732.868 1475735 1493.5
DSB Joz + a3,k @ CS a1, IDV -816.199  1638.397  1657.59
VD[ +po(J-I)]VD®L HCS a2, DV -761.858  1539.716  1590.896
L +Il AR o1y IDV -810.355  1628.709  1654.299
VD[ +o(J-1)]VD®L HCS D®I, DIAG -150.116 3262325  409.4001
SH Joi + %L @ Cs a2, IDV -6987.22  13980.45  13999.6
VD[ +po(J-I)]VD®L HCS o1, IDV -6962.51  13941.02  13992.1
el +I® AR o1, IDV -6969.03  13946.05  13971.59
Gl +Z®I; AR D®I, DIAG -6596.09  13210.19  13267.65
LA Joi + 02, @ ; CS o1y IDV -6664.18  13334.36  13350.84
VDI +p(J-I)]VD®L HCS o1, IDV -6606.43  13224.85 13257.81
SDM Jo2 + o,k @I CS o1, IDV 3083942  -6161.89  -6144.58
VD[ +o(J-I)]VD®L HCS o2, DV 3151.944  -6289.89  -6249.52
TDM Jo2+ 02, @ CS o1, IDV 737.3079  -1468.62  -1451.19
VD[ +o(J-I)]VD®L HCS o2l IDV 806.4922  -1598.98  -1558.32
DQI Joz + 2,k @ CS o1y IDV 4696482 938696  -9369.9
VD[ +po(J-I)]VD®L HCS 21y, DV 4775992 -9537.99  -9498.17
FV/EM  JoZ+ 02,1 @ Cs o1, IDV 1037.942  -2071.88  -2063.55
Joz + 0, @I CS D®I, DIAG 1039.226  -2072.45  -2059.94

Legend: (7§: genetic variance; ngcz variance of the genotype x collection interaction; U(ém:
variance of the genotype x measurement interaction; o2: residual variance; I is an identity matrix
with a dimension indicated by its subscript (c: number of collections; t: number of measurements;
i: number of wild founders genotypes; n: number of observations); | is a matrix of 1’s with
dimension ¢ x ¢ (ESI, TEM, and E) or t x t (DSB, SH, LA, SDM, TDM, DQI, FV/EM); D is a
diagonal matrix of dimension t x ¢ with elements being 0’82,,” ; 2. is an autocorrelation matrix of
dimension ¢ X t; p is the correlation coefficient; ® is the Kronecker product.



Table S3. Variance components for the traits equatorial diameter of fruit (EDF) (mm), weight of
25 fruits (WF), and seed weight (WS) (g) in Euterpe edulis.

Variance Component  EDF (mm) WF (g) WS (g)
U§ 1214021 87.11+14.66 50.66 + 8.54
o2 0.28+0.02 1.08+£0.10  0.86+0.08

0’;: genetic variance; Uez: residual variance.

Table S4. Variance components for the traits emergence speed index (ESI), mean emergence
time (MET), and percentage of emergence (E) in Euferpe edulis.

Variance Component ESI MET E
o2 0.003 +0.002 - 6.39 £13.66
c7§ 0.004 £0.002  65.29+14.67 58.66 +19.51
02, 0.004+0.001 60.324+13.06 60.34 £+ 13.07
02, 0.005+0.001  44.73+6.33 44.09 +6.33
o2, 0.0024+0.000 103.77+20.86 104.1 £20.94
(7311 variance of the random sampling elevation effect; 0’§: genetic variance; tffclz residual variance

for collection 1; (762

- residual variance for collection 2; o2

<3: residual variance for collection 3.

Table S5. Variance components for the variable fluorescence/maximal fluorescence (FV/FM)
in Euterpe edulis.

Variance Component FV/FM

g 0.001 + 0.0003
02, 0.004 =+ 0.0004
02, 0.004 + 0.0004

0;: genetic variance; afhlz residual variance component for the first measurement time; afmz
residual variance component for the second measurement time.



Table S6. Variance components for the traits diameter at stem height (DSB) (mm), seedling
height (SH), leaf area (LA) (cm?), shoot dry mass (SDM) (g), total dry mass (TDM) (g), and
Dickson’s quality index (DQI) in Euterpe edulis.

Variance Component ~ DSB (mm) SH LA (cm?) SDM (g) TDM (g) DQI

U§ 0.124+0.03 2.63£1.33 104.83 £24.16  0.003 = 0.001 0.02+0.01 0.001£1.71 x 10~4
T - 513+121 - _ _ _

7% 0.02+0.01 - - - - -

17§50 0.1+0.03 - - 0.001 + 0.001 0.01 +0.004 0+1.04x107*
700 0.1+£0.03 - 34+16.49 0£0 45610780  0£111x107*
05150 0.63+0.13 - 721142254 0.004 £+ 0.001 0.04 +£0.01 0.002+£3.99 x 104
t7§200 0.56 £0.13 - 79.74 +28.42 0.01 +0.003 0.09 +£0.02 0.003 £7.51 x 1074
17;262 0.8+0.19 - 693.25+166.17  0.024 £ 0.006 0.18 £ 0.05 0.008 +1.80 x 104
a2 0184001 471+0.15 - - - -

‘7350 0.34+0.02 44+0.28 - 0.008 £0 0.02 £ 0.002 0.001 +5.25 x 10~*
1762]00 0.31+0.02 39+027 105.87 £7.72 0.006 £0 0.04 +0.003 0.001 £6.15x 1074
03150 048 +0.03 6.99 £0.48 147.41 +£10.45 0.014 +0.001 0.08 +£0.01 0.002+1.36 x 1074
03200 0.91 £ 0.06 143+1 349.14 +24.82  0.022 £ 0.002 0.14 £+ 0.01 0.004 +£2.96 x 1074
‘762262 1.43£01 21.61+151 1326.7£9493  0.066 + 0.005 0.59 +0.04 0.013£9.27 x 1074

2. : ; L2 . : : fme 2 - : ;
s genetic variance; Ogm* Variance of genotype x measurement interaction; Ugo. genetic variance

at the first measurement (day 0); U§50: genetic variance at the second measurement (day 50); 0'5100:
genetic variance at the third measurement (day 100); 05150: genetic variance at the fourth
measurement (day 150); (73%200: genetic variance at the fifth measurement (day 200); (7;262: genetic

2

variance at the sixth measurement (day 262); 0;: residual variance at the first measurement (day

el
0); (7350: residual variance at the second measurement (day 50); ‘73100: residual variance at the
third measurement (day 100); ‘73150: residual variance at the fourth measurement (day 150); (762200:
residual variance at the fifth measurement (day 200); 082262: residual variance at the sixth

measurement (day 262).



