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Utilization of Preservative-treated Pinewood in Garden
Wood Structure Architecture and Opuscule

ZHOU Jing-bin' , ZHANG Ying-jie! , HE Bin-xian®
(1. Yangling Vocational and Technical College, Yangling, Shaanxi 712100; 2, Shaanxi Senshi Environmental Services Engineering Co. Ltd. ,
Xi’an,Shaanxi 710048)

Abstract: Preservative-treated Pinewood is mildewproof, anticorrosive and mothproof, with the long durability and
environmental protection as its fine performance. It become an important material for landscape construction for the wide
pine material sources,low price,small deformation, moderate density,good flexibility and strength,fine texture and good
integration with the natural environment. Now on the basis of the introduction of pinewood species, preservatives and the
production process of preservative-treated Pinewood, Focused on the application of preservative-treated Pinewood used in
huts, pavilion, service buildings and other garden wood structure architecture and roads, platforms, bridges, rails, gallery
frame, flower frame and other opuscule were introduced.

Keywords ; preservative-treated pinewood; production process; wood structure architecture;opuscule; utilization
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HIEHE 20. 0 g BRAREE 1.5 g BEIR — &4 3.0 ¢ H K
0.5 g,éﬁi—t?{‘ B;0.0 mg,ﬂﬂﬁ’f%m%%‘ii 1 000 mL* o
L2 Rk

1.2.1 FEP4 DNA #2E W22k m3EsR 50 %
80 mL cPDA W& EFRERE A 250 mL =M+, BT
EERESRN 121°C KB 30 min, EHREABHEEE
Ja B S E AT R A R A, AR AT R S
AF| 250 mL =AM, 25°CH# G FR 2~3 A, AR5
130 r/min $EPREEFE 3~5 d, BEFRFHOBRAEMHET
4 000 r/min B.0> 8 min 5, FHUE 4R T /K 73 W 4L o 22
&, P22k DNA (W42 EL. R Ftt B CTAB ¥ $2 5P 7
PR H B 221k DNA, AT S IR 8D 7 ik me ek
kLR E H CTAB W2 = 2 4%, 65°C /K i i i)
2= 2 35 min, DL WIA B 47 A FE 40 DNA 42 UL
B NHRBUS B3R 2H DNA 3517 3 B 5% e i, vk A I
a%.

1.2.2 PCRy"# 1ITS fF5 R F E 8@ FH 5 40
1.1, PCR i f& % (50 11):10 X PCR Buffer 5.0 pL,
dNTP(2.5 mmol/L)1 pL, 514 (10 pmol/L) % 1 pL,
ExTuq DNA B4 (5 U/ )1 pl, 3K 2H DNA 40 pl,
PCR J% Jif F2 /% : 94°C HiAS #£ 10 min; 94°C A8 ¥ 1 min;
56°CiB Kk 1 min;72°CZE{H 1. 5 min, JEFFEL 30 K, 72°C
FEAH 10 min;4CLRFE,

1.2.3 PCRY =il & 1. 0% B3 e H ¢
Ji& 510 uL DNA BEFh+2 pL IIREGE i AL, 90 V LR
HIZ=40 mA Z4 T HLYK 25 min, Fi FHBERE BU1S 2R G W52
LUK ZE SR IF AR,

1.2.4 HK DNA WEY ¥&HA Birk B PCR 7=
Y2 s e FH 2 %6 A BB R R i el Uk, K R T A AR
DX S ) T, B A S DNA [ iR ¥ &
(TIANGEN) , 4 3205 & Ui B 523K, A7 I [mTiie
L2.5 BEZAAKMEHE SBROTrRELRIEEY,
FHEAES B 28 KIGFF B IREZ S

L2.6 HMAEBRS#HMAKERE K45 EK DNA
FEBGE T 8K & W F TAKARA A RD, E#
%] pMD 18-TVector Ak . ##4H 4 10.0 pL(4ifk
DNA B 4.0 pL.pMD 18-TVec 1. 0 pL.Solution 1
5.0 pl), 16 CHERENN G , HEH T4k,

1.2.7 HH DNA 44k M 90 pL BRZ AT
FELLE ARG ISR DNA ¥ 10 oL, 252085,
VK EHCE 30 min, KEELOETBA 2°CKIEF T 0 s, 58
JEE E Frk E¥X2H 3~5 min, 4 HNA 800 L
37TCHHAK) LB Wik 7% IR A5 37°C 90 r/min #R¥%
BgE 2.5 h gk B ZIEH A KRS, B EARAEK
A FFEC100 pL R R R 107210 I T & X-gal
K IPTG WETR LB F i3s3 2 bR FR b, S5 1E

A 30 min, fF ¥R A ) TR VR A B AR R 2 RIS
3T°CHIBERESE 16~24 h ZEE AL,
1.2.8 PHHREEMIFE K FHRETFTACT 24 h
Ve S8, R B AR AL HORE B R P TR T DR LB Y -2k
HANEE RN K BT RS, B 2 A,
A H LA TR 5T R R TR U, DR TG B2 LB T RS M BT LA
EHE, PRRMAMER,E LB P B RIEFEH.
PCR 536 UF FH A 5 k- FAR Sk PR 26 P4k B H 6
% A 10 pL ddH, O 1 x B W FTIRA) . LA ITS 3@
¥ #k4T PCR, % %€ FA R 52 B, SOBE AR R 18 L (10 X
Buffer 2.5 L .dNTPt 1 ,L.5]4) ITS1 1 ITS4 & 1 pL.
B 1 pL), RN FEFZS R 1. 2. 2, PCR 373 74 ) 6 I
(JF] 1. 2. 3),
L2.9 WF5EX DNA JFFIME K #7% PCR Rk
PR TERE BRI S 800 H EIR G R 1 Hig R A
WARLHAGIR . X5 RGE LT MR KEREME
fEEJG KA “TEH 6 5 kS VIR 7 5l kkr
ITS ¥ 1445 R , 78 NCBI #3447 BLAST [bxf, [RlAF T #
HA BREF IR K MEGAS. 0 1) NJ Bk 81 &R
GEEALA , RIS LU “ P BK 6 B B RR AP R 7 B R Bk
ITS fIFLE T —E RN RERE .
2 BRESW
2.1 “VHK 6 SRI“PEME 7 5 AR 4 DNA 421K
A 1 A%, 4R HUK DNA 255 W M, b Rl ¢ 2 %
FHBHHERIE, X 2 41 DNA THEH i & RNA
TG4, SERAERST, AT R SRR .

7500 bp—
5000 bp
2500 bp

7 :M:DNA Marker 15 000,a 1 b iy “Fij#k 6 57 %K 41 DNA,c fil d
VG 7 57 EE 4 DNA,

Note: Lane M:DNA Marker 15 000;Lane a,b:Genomic DNA of ‘X6”;
Lane c,d:Genomic DNA of ‘X7,

1 #iE#ERESA DNA 1 % IS HE R R ik L
Fig.1 The results of agarose gel (1%) electrophoresis of

genomic DNA on tested stains

2.2 “VHE 6 SVMTUME 7 5 EMY AR

FH & 2 AT “PEIEK 6 57 F“PUmE 7 57 ik i s
VKA R 600 bp £, SIS R —2 v e N EHE
# ITS fF31,
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# :M:DNA Marker DL 2 000,a.b.c N“P§#& 6 5”PCR ¥ f ITS
75, d.e f DI 7 5"PCR §#4#9 ITS J¥ 51,
Note:Lane M:DNA Marker DL 2 000;Lane a,b,c:ITS PCR product of
“X6” ;Lane d,e,f:ITS PCR product of ‘X7’.
B2 ITS B3y A SR MR R ik (1%0)
Fig. 2 Results of agarose gel (1%)
electrophoresis of ITS PCR product

2.3 “PUL 6 SV 7 5 HERY 5 PHIE TR T
4 i 1
H1 3 AT B W B S A T2

“VERE 6 5 HEMRAY ITS FFHI(ITS X K #FB4y 18 S Al
28 KR FFIS 2] T A 304 38 K I 7 #9 “ Va3 6
SR ITS J¥31 5 GenBank 1B HF 5 # 47 T Lk
X, HeXF 45 5% LR B 4, ] 1V R 6 57 ) B 51
GenBank I ERFINFHAE —EEZR. HVIH 6 5”7
BERRAY ITS P332 2 NCBI #, 32 ] BLAST #F 5

# :M:DNA Marker DL 2 000,a.b A “Fij# 6 5”@ PCR f=47,c.d
VT 7 5 EW PCR =4 .
Note:Lane M: DNA Marker DL 2 000; Lane a, b: PCR product of
‘X6’ ;Lane c,d:PCR product of ‘X7’.
B3 #FERSIY PCREE

Fig. 3 PCR test of universal primer in transformed cloning
AT MR,
2.4 HEYERFIIER
“PHIL 6 5 BARR Y ES N «

TGGTCTTATTTCGGCTGTGCGCTCAGGCTGCACGCCGATAACCTCTCACACCTGTGCACCTTTTCGGTTGCGG
ITTCGGCCGCTTCCGCTTTTACATGCAACCACGAAAAGTCTAGAATGTGACGAGAACTATAAAGTAACAACTT
TCAACAACGGATCTCTTGGCTCTCGCATCGATGAAGAACGCAGCGAAATGCGATAAGTAATGTGAATTGCAGA
TTCAGTGAATCATCGAATCTTTGAACGCACCTTGCGCTCCTTGGTATTCCATGGAGCATGCCTGTTTGAGTGT
JACGTAAACCCTCACCCCTGCGATGTAACAGTCGCCTGCGGTGGACTTGGACCGTGCCGGTAATCGGCTCGTC
TTGAAATGCATTAGCTGGCGCTTTTAGAGTGCTGGGCGAACGGTGTGATAATTATCTGCGCCGACTGCCCTGG
GCCTCTTCAGCGGCGCTGCTTACAGCCGTCCCTTGTGGACAACTATTTTAAAGCTTTGGCCTCAAATCAGGTA
JGACTACCCGCTGAACTTAAGCATATCAAAAGCCGGGAGAAAA

GenBank BRI BE#EAT R LU, TF 3 MEGA
5. 0 FEHURIRYETE 9926 L S E R K B, 8
B 5 RGEERET I, “TH 8L 6 57 B vk 5 XA P Y
BAE R 4287 FHWAEALTE R — 7032 b, AT 2L
HEBAEE RIPE R BAR“TUH 6 57 5 RARE Rtk 428’
—kE R ARH R BRAR R,

Distribution of 100 Blast Hits on the Query Sequence iy

‘Mouse-over to show defline and scores,click to show alignments /

Colo

4045
Query

1 100 200

300 400 500

B4 “PHRE 6 S”EMKEY ITS FoILL X
Fig. 4 The comparison results of ITS sequences of ‘X6’
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2i[186920231|Auricularia sp. JF45
2i[311214176|Auricularia auricula-judae strain JGDQ
2i|187252384|Auricularia sp. 981
2i[311214179|Auricularia auricula-judae strain TH1
2i|170676868|Auricularia sp. 9809
0
| \El

2i|189162063|Auricularia auricula-judae isolate NW494
gi|311214167|Auricularia auricula-judae strain 916
2i[189162059|Auricularia auricula-judae isolate NW479
2i[311214184|Auricularia auricula-judae strain 428
X6
2i|311214192|Auricularia auricula-judae strain XH3
2i[218454099|Auricularia auricula-judae strain xsd08081
2i[170676867|Auricularia sp. 2009
2i[311214180|Auricularia auricula-judae strain SBZ
2i[246367021|Auricularia auricula-judae strain HF-1
2i[246367022|Auricularia auricula-judae strain HF-3
2i[186920230|Auricularia sp. JF38
53 21186920233 |Auricularia sp. SH1
41 | 2i[246367029|Auricularia auricula-judae strain HF-10
21246367027 |Auricularia auricula-judae strain HF-8
2i[246367024|Auricularia auricula-judae strain HF-5

0.00 0.0026 0.0024 0.0022 0.0020 0.0018 0.0016 0.0014 0.0012 0.0010 0.0008 0.0006 0.0004 0.0002 0.0000

E5 EFITSEIMBHNER6S"RELXFH
Fig. 5 Phylogenetic tree of ‘X6’ by ITS sequences

“PURE 7 SRR 3RS

GTCTTATTTCGGCTGTGCGCTCAGGCTGCACGCCGATAACCTCTCACACCTGTGCACCTT
TTCGGTTGCGGTTTTGGCCGCTTCCGCTTTTACATGCAACCACGAAAAGTCTAGAATGT

AGAACGCAGCGAAATGCGATAAGTAATGTGAATTGCAGAATTCAGTGAATCATCGAATC
TTTGAACGCACCTTGCGCTCCTTGGTATTCCATGGAGCATGCCTGTTTGAGTGTCACGTA
AACCCTCACCCCTGCGATGTAACAGTCGCCTGCGGTGGACTTGGACCGTGCCGGTAATC

GGCTCGTCTTGAAATGCATTAGCTGGCGCTTTTAGAGTGCTGGGCGAACGGTGTGATAA
TTATCTGCGCCGACTGCCCTGGGCCTCTTCAGCGGCGCTGCTTACAGCCGTCCCTTGTG
GACAACTATTTTAAAGCTTTGGCCTCAAATCAGGTAGGACTACCCGCTGAACTTAAGCAT

ATCAAAAGGCGGGAGGAA
“PEE 7 5B TTS JPF) (ITS X K FR4> 18 SH GenBank ELUCRMAEUIE P 51 BE #EAT RI TR L4, T 3%
28 SWMBHBRFFEE TAKY B BMFRTR 7 MEGA 5.0 gBRIIEMERE 9% Ll FEEWE RS R
SUBEMRK ITS FF3] 5 GenBank HEM¥AFIHAT T IL  FWLELE 7 RGEBALMATHN, “TI 7 5 Hbk 5 8dE
Xif L3455 LA 6, T H“PUIE 7 B BRIE S Gen-  FEH A BARE E R 0167 T R W BEALFE R — 43 LI
Bank FHIEHIFSIFFE—EZR. HVUK 7 S Ek  HATRIEREE ML R ER TR 6 57 5RAHE
B ITS ¥ %) 42 3¢ ] NCBI #,iz /] BLAST ¥ 5 BR916’—#E, [ AR E R BARER,

Distribution of 100 Blast Hits on the Query Sequence .
‘Mouse over to see the detline,click to show alignments

Color key for alignment scores

6 “PHE 7 STHEKRAE ITS FHILL &R
Fig. 6 The comparison results of ITS sequences of ‘X7’
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| gi|186920231|Auricularia sp. JF45
65 gi|311214176|Auricularia auricula-judae strain JGDQ
2i187252384|Auricularia sp. 981

2i|311214179|Auricularia auricula-judae strain TH
2i[170676868|Auricularia sp.9809

X7

2i|311214167|Auricularia auricula-judae strain 916
g1|311214180|Auricularia auricula-judae strain SBZ

gi|189162185|Auricularia auricula-judae isolate NW482
g1|189162063|Auricularia auricula-judae isolate NW494

2i|311214192|Auricularia auricula-judae strain XH3
2i218454099|Auricularia auricula-judae strain xsd08081

2i|311214184|Auricularia auricula-judae strain 428
2i|170676867|Auricularia sp. 2009

2i|170676874|Auricularia sp. H11

2i[246367022|Auricularia auricula-judae strain HF-3
2i|186920232|Auricularia sp. JH3
2i|186920233|Auricularia sp. SH1

2i[246367029|Auricularia auricula-judae strain HF-10

2i|186920230|Auricularia sp. JF38

28]

0.0005

7 BFITSFIHEN TR 7S 2REXEMN
Fig. 7 Phylogenetic tree of ‘X7’ by ITS sequences

‘X6’ 80
X7’ 79
Consensus

X6’ 160
X 159
Consensus

Xo’ 240
X7 239
Consensus

:X6: 320
X7 319
Consensus

‘X6’ 400
‘X7’ 399
Consensus

X6’ 480
X7’ 479
Consensus

‘X6’ ACTATTTTAANA '""'I'('t',('l"ll“\ﬁ\‘\'l'('\('t" \(’1)\("I*\l‘(’l‘(’t"1'H STTAAGCATATCAAAAGEECGG 554
‘X7’ f ; 553

Consensus chaLllemchlLg,chlmeLc(u,gl(Lg,gauumcu,ulgmlcLl(mgcdldlmm(mg, cgggag aa

8 “THK 6 S5“HIK 7 5" F FI A b 3t
Fig. 8 Identity of sequences between ‘X6’ and ‘X7’

2i[18692023 1|Auricularia sp. JF45
31gi|187252384|Auricularia sp. 981
2i|311214176|Auricularia auricula-judae strain JGDQ
2i[311214179|Auricularia auricula-judae strain TH
21189162063 |Auricularia auricula-judae isolate NW494
¢i|189162185|Auricularia auricula-judae isolate NW482
X6’
912i[170676868|Auricularia sp. 9809
X7
2i|189162059|Auricularia auricula-judae isolate NW479
2i|311214167|Auricularia auricula-judae strain 916
2i[311214180|Auricularia auricula-judae strain SBZ
gi|311214184|Auricularia auricula-judae strain 428

[}

21|218454099|Auricularia auricula-judae strain xsd08081
2i|311214192|Auricularia auricula-judae strain XH3
2i|170676867|Auricularia sp. 2009 i
gi|170676874|Auricularia sp. H11
45 2i|246367021|Auricularia auricula-judae strain HF-1
£1[246367022|Auricularia auricula-judae strain HF-3

21|186920232|Auricularia sp. JH3
33 2i[246367027|Auricularia auricula-judae strain HF-8
211246367029|Auricularia auricula-judae strain HF-10
2i[186920233|_Auricularia sp. SH1

— 21/186920230|gAuricularia sp. JF38
0.0005 £1|246367024|Auricularia auricula-judae strain HF-5

B9 “Hf6 s "5 A7 5" Rauk o
Fig. 9 The evolution relationship between ‘X6’ and ‘X7’
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& 8 AT, “TH3#E 6 57 5“TUk 7 5 AR Y WK
ITS FFAIE L 4 AMRILHI2 5 AR 99. 28%. %0
“PUHE 6 SH“VIK 7 571TS FHFER/NES .

W XTPE R 6 57 R THK 7 571 1TS JF51) L Xt
SV R K S FURIMBERETS . T VI~ 03t
R R G56 B HRXITFFHIT RE ALY 2=,
Bl 9 A, “PIK 6 5 R“PEE 7 574 FRl—43 3%, ] H|
B BB R AR
3 GipEitie

BAE A R AR AR RIS A AR
AR B 7 e — s B B 5 09
FE T BOARMESEA T VR 19 43 28508 , I 9248 2o X “ 75 58K 6
SUMCPURE 7 5 Wk 1TS FP 30 434, N F A4 2
HKESE T 2 MERFIAE B BT, 2 X R ZE
BB RARE R, AT T X BARE A TR+
FREFRfE ] R X BAE A T —EHREH
CRMEEE, FREEXT 2 ASEK ITS B30 X,
UESE 2 PR ITS A A EZE R, W52 TH
VESTT — T Wb PRI 2 TR

b DX AT I | 4k b R SRR B B8 T IR SE Y
HSERR A RIE M XA T B A TEF R T
— AT AT IR

SE Lk
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Verification of Two Excellent Auricularia auricula Species Based on
Internal Transcribed Spacer(ITS) Sequences in Nyingchi Area

LIU Zhen-dong"* ,XUE Bei'** ,WANG Ze-min'**, YANG Yun-yu"? ,ZHANG Yan-long®
(1. Department of Food Science, Tibet Agricultural and Animal Husbandry College, Nyingchi, Tibet 860000; 2. Platform of Wild Characteristic
Biological Resources in Tibet, Nyingchi, Tibet 860000; 3. Province Key Laboratory of Microbiology, College of Life Science, Heilongjiang

University, Harbin, Heilongjiang 150000)

Abstract; Taking two excellent field Auricularia auricula species ‘X6’ and ‘X7’ in Nyingchi area as test material, ITS

Sequence Analysis was used to screen,the software Clustal X 1. 83 and MAGA 5. 0 were used to conduct the phylogeny

analysis. The results showed that two excellent field species ‘X6’ and ‘X7’ were Auricularia auricula ,comparing the

DNA sequence and building a common phylogenetic tree, it was confirmed that there was a certain genetic difference

between the two.

Keywords : Nyingchi area; Auricularia auricula ;1TS;verification
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