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Relationship Between Parental Genetic Distance and Heterosis of Growth
Traitsin Pinus elliottii X P.caribaea var. Hondurensis Based on SNP marker
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Abstract Using SNP loci to estimate the genetic distance between the parents of Pinus elliottit X P. caribaea ,
and effectively predicting the heterosis of tree height, diameter at breast height (DBH) and timber volume in
their hybrids, which provides a reference for molecular marker-assisted mating design and breeding. Using
SLAF-seq technology to sequence and analyze the DNAs of 131 germplasm resources from the parents of
P. elliottii X P. cartbaea, and valid SNP markers were obtained. Based on these SNP loci, the genetic distances
between 13 parents of P. elliottii X P. caribaea were estimated by using MEGA 5.0 software, and cluster analysis
were performed. The heterosis of the growth traits and the correlation between heterosis and SNP genetic
distance of the 13 cross combinations were analyzed and calculated by using SPSS software. A total of 53 952
polymorphic SLAF tags and 96 736 valid SNP markers were obtained by SLAP-seq. The genetic distance
between the parents of P. elliottit X P. caribaea was arranged from 0.425 1 - 0.490 6, and the correlation
coefficients between SNP genetic distance of the parents and heterosis of their hybrids in tree height, DBH and
timber volume were 0.680, 0.648 and 0.624, respectively. All three correlation coefficients reached a
significantly positive correlation level. Utilizing SLAF-seq technology can obtain massive SNP loci. Based on

these SNPs, the genetic distance between parents of P. elliottii X P. caribaea can be estimated, and the
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heterosis of tree height, DBH and timber volume in the hybrids can be effectively predicted.
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Table 1 SNP genetic distance among eight parents

)

B118  SS05-2 HL09 HL17 HQO9  ZHO03
Parent

A06 -
B20 00980 —
B118 00859 00846 —
§S05-2 01359 01339 01252 —
HL09 04831 04797 04378 04617 —
HL17 04906 04793 04496 04662 02420 —
HQO9 04599 04564 04251 04421 02514 02554 —
ZH03 04795 04729 04338 04649 02370 02336 02446 —

FIH MEGAS.0 # 4, 55T SNP {3 5506 8 1~ 2%
AT RIS, 8 SR AY ATy 2 A FE (DL
1), 4N EHIAA A06.B20 . B118.SS05-2 B h—3,
4/~ Bt ER B3 i 8 He A HLO9 \HL17 . HQO09 . ZH03
RH—H, BT ERMBELZ LR, HHFL
s AR AT o
2.3 ZRAAERMKREINL

13D A 3 A KR R an 2 2, B
1725 1 g 8.88~9.91 m, AO6XHL17 2H 45 4% 5 , SS05-
2xHQO9 4 A $5 1% 5 Mo 42 748 i 4 14.36~16.73 m,
AO6XHL17 4 5 & » SS05-2xHQ09 4H A F A B
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Fig.1 Cluster analysis of eight P. elliottii x P. caribaea

parents based on SNP markers
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Table 2 The average performance of thirteen hybrid
combinations

s i ok R
%é?c%sé Trefjh':ight Diameti??t breast Vol)i;}jnfe of
(m) height(cm) timbet(m?)
A06xHL17 9.91 16.73 0.1118
A06xHQO09 9.15 15.06 0.0856
A06xZH3 9.29 15.27 0.091
B118xHL09 9.30 15.14 0.0897
B118xHL17 9.25 15.15 0.0886
B118xHQ09 8.99 15.17 0.0866
B118xZH3 9.10 15.40 0.0928
B20xHL17 9.20 14.67 0.0809
B20xHQ09 9.48 14.60 0.0872
B20xZH3 9.71 16.27 0.1013
SS05-2xHL17 8.96 14.79 0.0831
SS05-2xHQ09 8.88 14.36 0.0816
SS05-2xZH3 9.24 14.91 0.0862

HAR i 47 0.080 9~0.111 8 m®, AO6XHL17 20 4 %
/&, B20xHL17 A4 K .
2.4 ML ERMEREHLESH
X338 A 3 A A KRR 2 R 3 b A 7
ST, R34 LA e MR A
IE 1 2 FAL e, B A 5 5 21.92% . 57.65% .
190.30% (W3¢ 3) o 3Ptk b B A AR 3 e B
AR S A, AR E R 161.85%-261.74% , AO6X
HL17 Z2 R 3 it 25 K 261.74% 5 FoR G2z, 78 i
4 49.03%~73.58% , AO6XHL17 Z2 i 4 3 % &5 >
73.58%; Wi AR e IR, A5 h 16.87%~30.45%,
IR IE AO6XHL17 2RIt #fe 5k 30.45%
2.5 FEFASNPAEZEESS L ASLKHE
R I AR AR K AT
FIH SPSS AR HA 13 N Z2 s & 34K
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Table 3 Analysis of heterosis in growth traits of thirteen
hybrid combinations

e 4 al
C/jin ﬂ;iiﬂaﬁ)n Trefjr;:ight Diamgf; breast V?ILLT;T;e
(m) height(cm) (m?®)
A06xHL17 30.45 73.58 261.74
A06xHQ09 20.39 56.26 176.90
A06xZH3 22.17 58.45 194.41
B118xHL09 22.33 57.08 190.30
B118xHL17 21.71 57.17 186.54
B118xHQ09 18.28 57.45 180.33
B118xZH3 19.78 59.79 200.29
B20xHL17 21.00 52.18 161.85
B20xHQ09 24.78 51.49 182.24
B20xZH3 27.73 68.81 227.67
SS05-2xHL17 17.88 53.44 168.84
SS05-2xHQ09 16.87 49.03 163.92
SS05-2xZH3 21.64 54.67 178.84
J{H Average value 21.92 57.65 190.30

x4 ERKERZEMAEBSEEEZZ EAREXXR
Table 4 Correlation between heterosis of growth traits
and genetic distance

ek JHREHC g
Character L Significance
coefficient
W75 Tree height(m) 0.680" 0.010
J4% Diameter at breast height(cm) 0.648" 0.017
4 F Volume(m?) 0.624" 0.023

T *RR 37K 724 0.05
Note: * significant level is 0.05
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$0.624.
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