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Abstract: In order to reveal the genetic origin of 14 tetraploid lines, 25 simple sequence repeat markers
were subjected for analyzing the diversity within this study.The leaf anatomy structure of diploid, triploid and
tetraploid lines were analyzed using two section methods to evaluate the difference between ploidy.As a result,
all 14 tetraploids are derived from the same clone or full siblings, and the diploid line Reyan73397 serves as one
of the parental lines.The thickness of the leaves, upper epidermis, palisade tissue and sponge tissue between the
diploid, triploid and tetraploid of the rubber tree was significantly different and increased with the increasing
of the ploidy.The thickness of diploid, triploid and tetraploid fresh leaves are 159.98 + 16.04 um, 188.52 +
16.29 um, 204.21 + 16.45 um, and the thickness of the paraffin leaves are 139.94 + 13.22 um, 169.53 + 15.07 um,
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180.84 +26.71 pm respectively. The demarcation of fresh leaf thickness of 177.81 um or the paraffin wax thickness of

160.70 pm can be used to identify tetraploid from mixed population of diploid and tetraploid. The rank of Cell Tense

Ratio and Palisade tissue/Spongy tissue ratio in different ploidy was as follows: triploid>tetraploid>diploid, the rank of

Spongy Ratio in different ploidy was as follows: diploid>tetraploid>triploid.Taken together, the findings derived from

this study are valuable for clarifying the polyploidy resources and future breeding in polyploidy rubber trees.

Key words: Hevea brasiliensis ; polyploid; SSR; source identification; leaf thickness
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Table 1 SSR primer sequence and reference sources
LA 37
i Sl Sl T igzi% Sk
Loci PHT? s;q)u:nce Pm?:,r s3e’c;u;nce Motif Number of Reference
Alleles
EHB034 ATAGCCGACCCCAAATTCTT GGACAGCAAGACATGAAGAGTG  (AGTTG )n 2 [16]
EHBO065 CCAGTGAGCACAGGCATAAT TGGAGAGTGCAGATGAATGC (AAT )n 4 [16]
EHBO070 CCCCACATGCGATTTAAGTT TGGGCTGTGTTGTGCTATTC (AAG)n 2 [16]
EHB079 CCTATCCTTCTGCTCGTTCG TTTCCACAGAAGGGAAGGTG (ATC)n 3 [16]
EHBO087 CGGAGCTAAGTTCGAGTCCTT CTGGAACCGTATTTCCAGGT (ATT )n 3 [16]
EHB109 GAAAGCTAACGGTGGACTCG ACGAATCGGACTTTGGTGTT (ATC )n 4 [16]
EHB113 GAGGCACTTGAGCTCCAAAC CGAATCCGGAATTTTCTTCA (GCT)n 2 [16]
EHB133 GGCCATCACTCAACATCCTT CTCACCCTTTTGAAAGCGAA (CTT)n 4 [16]
EHB136 GGGTATGGATGTGGTGAAGG ATGGTTTGGTTCTCATCCCA (GTG)n 3 [16]
EHB159 TACCAAGCATGTTGCCCATA TCTCAGAAACAAGGGTTGGG (CA)n 6 [16]
EHB160 TAGAAGCTGCCCACAATGC TTGACGCCAAATGTTTATGC (AAT )n 6 [16]
EHB177 TCGCTTTCTCCATATAGAGTTTCA CAGCAAGAAATCCCTCAACC (GAA)n, 3 [16]
(TTC)n

HB-1 CTGATGCTGCCAAGCAATAC CAAACATCGCACTCTCCTCA (TG )n 6 [17]
HB-24 GCCAAATCAATCACTCATCC GTGCTTCGGCTCAATCTGTT (CA)n 2 [17]
HB-9 CACTCATCCATGGTTTTAATGG CCATGGAGGCTCTGAAGTG (GT)n 9 [17]
HESR050 TGCTGTTGGAGGAAGA CCAGGGACTTTGTTAGAC (CTT)n 3 [18]
HESRO055 TTGCTGAGATGTGATG GAGGTTTAACTGCTAAG (GAA)n 3 [18]
HSSR004 ACCACATACACTCCCCCAGTA GACGAGGAAGATGAGGAGGA (TA)n 3 [19]
HSSR006 ACCTCGATCCACAAACGAAC CTGAGGGCGTAAGAATCGAA (CG)n 6 [19]
HSSRO11 CCCGTGAAACTCGCTTAAAA AGATGAGGAAGGGGGAGAGA (TC)n 4 [19]
HSSRO12 CCGCCTCAAGAAGAACAAAG TCCCCTCGAGAGCTTATCAA (GAT )n 4 [19]
HSSRO13 CCGGGATGATTTTGAGAAAG GATCCTGAAGCTCTGAGAGAA (CT)n 3 [19]
HSSR016 CGACTGCTGCTGTGACAAAT CAGGAACACAACGTCTTCTTTT (AAT )n 6 [19]
HSSR019 CGTCATTCTTTCTTTTGCTTTG CGTTCGGCTTTAGCTTTCAC (ATT )n 5 [19]
unigenel7757  GACTTGCCTCTCCCAGACC CCTTATCCTATCTTTTGTTTTCC (GA)n 7 [20]
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Fig.1 Part results of genomic DNA electrophoresis
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Table 3 comparison of structural parameters of leaf tissue in different ploidy of rubber tree

VIR 5 T H RN A5k GRS Py
Section methods Item Diploid Triploid Tetraploid P value
B R I FJEEE ((wm ) Leaf thickness 159.98 + 16.04Cc  188.52+ 16.29Bb  204.21 + 16.45Aa  1.49 x 10-48
Fresh section
D) ik I R JEEEE ((um ) Leaf thickness 139.94 + 13.22Cc 169.53 + 15.07Bb  180.84 +26.71Aa  4.38 x 10-35
Paraffin section 2R JE R (um ) Thickness of 11.87 + 1.20Bc 12.37 + 1.44Bb 13.65+1.48Aa  6.63 x 10-16
upper epidermis
B ZH 2R (um ) Palisade tissue thickness  59.49 + 9.52Bb 8643 + 12.36Aa 8842+ 12.88Aa  9.43 x 10-49
AR SURSE (um ) Spongy tissue thickness 56.9 + 7.19Bb 58.48 + 6.34Bb 69.04 +8.41Aa  9.74 x 10-26
FREREERE (pm) 1076+ 139ABab  10.46 + 1.28Bb 11.08 + 1.38Aa 0.01
Thickness of lower epidermis
B9 CTR 0.42 £ 0.041C 0.51 £0.039A 0.48+0.035B  9.83 x 10-37
Tightness of palisade tissue structure
BRAABE SR 0.41 £0.035A 0.35 0.034C 038+0.032B  2.21 x 10-26
Looseness of sponge tissue structure
MfEE P/S 1.06 +0.18C 1.49 + 0.25A 1.29+0.19B 3.05 x 10-32

Palisade tissue and spongy tissue ratio

[FIZVECHR S5 AN R RS 2 B AN IR A 22 534 . 35 (P<0.01)

Data with different capital letters in the same column indicate statistically significant differences at P<0.01 between ploidy

0.030r — Z4&{ADiploid 0.030 — Z4&#Diploid
a ={&ATriploid b ={Z{ATriploid
0.025 - PYfEfA Tetraploid 0.025 - N - DY {kTetraploid
£ 0.020 200201
0.015
% 0.015 %
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0.005 0.005
0.000 , = 0.000 . =
100 150 200 250 100 150 200 250
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20025}
50.020F
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a: Fresh leaves, b: Paraffin section of leaves, c¢: Upper epidermis, d: Palisade tissue, e: Spongy tissue, f: Lower epidermis
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Fig.3 Density distribution curve of leaf thickness in different ploidy of rubber tree
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