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Abstract: To evaluate how effective DNA barcoding is for the identification of subtropical forest trees we sampled
525 individuals representing 204 species in 111 genera of 51 plant families that occur in the Ailao Mountains Nature
Reserve and tested the ability of rbcL. matK trnH-psbA and ITS sequences to discriminate species. PCR success
was over 90% for each of these four sequences while sequencing success rate was highest for rbcL and matK
(90.7% and 90.5% respectively) followed by trnH-psbA (83.6%) and lowest for ITS (73.7%) . Thus all
four sequences showed a relatively high level of applicability for subtropical forest trees that occur in the Ailaoshan
Mountains Nature Reserve. Using two different “species identification” methods — BLAST and Neighbor Joining
( NJ) —the highest rate of success for identification at species (68.4% —81.3%) and genus (99.0% —100%) lev—-
els was obtained using ITS when only a single region was used. When two molecular regions were used in combina—

tion rbcL and matK correctly identified 52. 8% —60.2% of species and 86.7% —90.5% of genera while using all
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four regions in combination correctly discriminated 74.7% —79. 6% of species. The relatively low sequencing suc—

cess rate of ITS was mainly due to failure in certain groups ( such as Lauraceae and Fagaceae)

which play an im—

portant role in subtropical forest suggesting that the ITS region may not be appropriate for DNA barcoding these par—

ticular plant groups.
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Table 1 ~ The information of samples collected in Ailao Mountains Nature Reserve
Collection areas Vegetation type Locality Atitude/m Latitude Longitude
1393 24°279.5" 100°54°55"
N 1460 24°26°13" 100°5409”
2015 24°30°12" 100°5301”
2395 24°3107" 101°00°53"
( ) 2500 24°32°12" 101°01-36”
2522 24°32°57" 101°01-37”
2666 24°32°10" 101°01-52"
2720 24°33°48" 101°0126"
( ) 2000 ~2400 24°1409" 101°1708"
2400 ~ 2600 24°14745" 101°1749"
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Table 2 The information of primers amplified DNA barcodes

DNA Region Primers Sequences (5°-37) References
rhel. rbeL1F ATGTCACCACAAACAGAGACTAAAGC Ivanova 2008
rbel724R TCGCATGTACCTGCAGTAGC Ivanova 2008
matK3F CGTACAGTACTTTTGTGTTTACGA Kim ( unpublished)
maiK matK1R ACCCAGTCCATCTGGAAATCTTGG Kim ( unpublished)
matK472F CCCRTYCATCTGGAAATCTTGGTTC Yu 2011
matK1248R GCTRTRATAATGAGAAAGATTTCTGC Yu 2011
irnHopsbA trnH2 CGCATGGTGGATTCACAATCC Fazekas 2010
psbA GTTATGCATGAACGTAATGCTC Sang 1997
ITS5P GGAAGGAGAAGTCGTAACAAGG Mbller and Cronk 1997
ITS ITS8P CACGCTTCTCCAGACTACA Méller and Cronk 1997
1TS4 TCCTCCGCTTATTGATATGC White 1990
2 irmH-psbA (75.0%) ( Do
2.1
BLAST
204 525 4 NJ o
DNA 1776 98. 5%
8 rbcl.+matK 52.8%
o 4 DNA PCR ~60.2% 86.7% ~90.5% ( 1;
ITS 97.0% matK trnH-psbA
(93.1%) rbel. (93.0%)  trnH-psbA (90.5%) 60.0% ~63.0%
o rbcL.  matK 2.8% ~7.2%:; ITS
90.7%  90.5% trnH-psbA (83.6%) 72.7% ~78.0% »
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DNA
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BLAST ( NJ Tree) DNA 4 DNA
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o BLAST ( Symplocaceae) .
517 DNA ITS ( 4
81.3%
99.0% trnH-psbA (64.6% 93.3%) ITS o
matK (51.5% 91.7%) rbcL 24.2% (127/525) ITS
49.5% 82.6% . NJ ITS 30.7% (39/127) ( 5).
(69.1%) rbel. (47.7%) ITS trnH-
irnH-psbA (43.6%) matK (42.3%) psbA
( 1); ITS (100%)
matK (81.1%) rbel. (76.3%) ( 4.
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Table 3 PCR and sequencing results for subtropical forest trees in Ailao Mountains Nature Reserve
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The ablility of species identification for DNA barcodes in Lauraceae Fagaceae Symplocaceae and Aquifoliaceae
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5

5 ITS

Table 5 The universality analysis of ITS for families including five or more species in this study

Lauraceae Fagaceae Ericaceae Rosaceae

Theaceae Lamiaceae Pentaphylacaceae Symplocaceae Aquifoliaceae

No. of species in Ailao 51 43 56 50 19 34 11 14 17
Mountains
No. of species collection > 21 15 14 ? 8 8 8 6
No. of samples collection 64 63 46 34 28 15 26 32 19
ITS
No. of species of ITS 11 13 15 9 7 8 8 8 6
sequencing success
ITS
No. of samples of ITS 19 20 43 25 17 14 26 29 19
sequencing success
3 matK1248R ( Yu 2011)
DNA 90% matK
DNA o
N (rbcl.  matK)
3.1 DNA o
DNA trnH-psbA
( Cowan 2006; CBOL Plant
Wording Group 2009) . AT o
matK 93. 1% Sanger
90. 5% Hollingsworth (2008) . Chase  (2007)
Kress  (2009) ( Devey 2009) .
Fazekas ( 2008) ITS DNA (73.5%)
10 (88%) Gonzalez (2009)
; Li (2011) 285
1757 DNA ITS 41%; Tripathi ~ (2013)
matK (91% ITS
95.3%) . 74.0% 62.0%
DNA N N
ITS
matK3F 1/4
matK1R 30.7% o
60% ITS
matK 73. 5% (386/525) 91. 0% (362/
; —matK472F 398) . Simeone (2013) Denk
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