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Analysis and Evaluation of Cold Resistance of Bamboos in Beijing
WANG Jin-ge'?, BAO Zheng-yan'’, LI Xin-zhu'* et al ( 1.Beijing Botanical Garden Management Office, Beijing 100093 ;2. Beijing
Floriculture Engineering Technology Research Center, Beijing 100093 )

Abstract
bamboo plants in Beijing Botanical Garden was analyzed and evaluated by AHP and K-means clustering analysis. The evaluation model consists

In order to explore the cold resistance and garden application prospect of bamboo plants in Beijing area, the cold resistance of 60

of three evaluation criteria, namely adaptability, renewal ability and ornamental characteristics, and 11 related evaluation factors. The results
showed that there were 28 bamboos rated as grade [ , accounting for 46.7% of the total, including Phyllostachys parvifolia, Indocalamus lati-
Solius, Phyllostachys aureosulcata {.spectabilis, etc. These plants have strong cold resistance and can be widely applied in Beijing. There were
11 bamboos rated as grade Il, accounting for 18.3% of the total, including Phyllostachys dulcis , Indocalamus varius , Indocalamus barbatus , ect.
This kind of plant had a certain cold resistance, can be properly popularized and applied. There were 17 bamboos rated as grade III, including
Phyllostachys bambusoides ‘ Mixta’ , Indocalamus decorus ,ect. These plants had moderate cold resistance and need to be applied in specific en-
vironments. There were only 4 kinds of bamboos in grade IV, including Pleioblastus chino * Angustifolius’ , Phyllostachys bambusoides ‘ Dui

Hua Zhu’ , etc. These plants had poor cold resistance and can be planted in a small area under speific conditions.
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Table 1 Basic information of 60 bamboos plants

S \ 8 7%
7 Fi AR 44 T i RGN 245 Wy D
No. Species ( variety ) Genus . ° No. Species ( variety ) Genus .o
time time
1 E L ARAT Arundinaria fargesii JLESTE 1986 33 KB 4T Phyllostachys propinqua AT & 2003
2 B 5 FEAT Semiarundinaria densiflora var. \VSEAT)E 2008 34 4% Jz B M AT Phyllostachys  sulphurea f.  WIFTIE 2007
villosa houzeauana
3 %}ﬁ%ﬁ Semzarundn-mrm densiflora ) A AT 2018 35 W {4 Phyllostachys sulphurea f.robertii - W7 )& 2006
4 I‘_; ﬁofﬁjiﬁ‘ Hibanobambusa tranquillans [HFHFT)E 2009 36 ¥ L0 Phyllostachys vivax * Huang Wen  FIfTJR 2005
Zhu’
5 BN Indocalamus tessellatus By 1986 U
6 SEARZEAN Indocalamus varius By 2008 37 45N Phyllostachys aureosulcata f flavostriata W7 & 2017
7 [T Indocalamus latifolius 2 )E 2009 38 G UREANT Phyllostachys vivax * Viridivittata’ WA & 2017
8 FENNEAT Indocalamus decorus BRI 2018 39 BEHEREAT Phyllostachys bambusoides  Mixta” W& 2018
9 B BN Indocalamus barbatus 2 )E 2018 40 AT Phyllostachys nigra WA & 2013
10 AT Indocalamus longiauritus )R 1986 41 XTAEAT Phyllostachys bambusoides  Dui Hua R J&E 2018
11 W5 /DFEAT Ologostachyum oedogonatum DA R 2008 Zhu’
12 méﬁ Oligostachyum lubricum AT 2018 42 BIERSAT Phyllostachys vivax AT & 2006
13 U AEAT Phyllostachys flexuosa WA 2003 3 S 1 1 X0 1 Phyll n o © A R 2006
14 AT Phyllostachys violascens WA & 2006 f:lﬁil,q - ylostachys vivax ureo-
15 T Phyllostachys violascens * Prevernalis’ W47 2006
16 F AT Phyllostachys angusta NI 2003 44 L5 K IKAT Phyllostachys nuda f.localis WA & 2003
17 A1EAT Phyllostachys arcana WA 2006 45 #5580 4 NI AT Pleioblastus kongosanensis 5478 2009
18 WA LRAT Phyllostachys arcana f.luteosulcata W7 )& 2007 Aureo-striaus
46 P35 154T Pleioblastus chino ¢ Hisauchii’ R 1986
19 BT Phyllostachys aurea W4T 1985 47 A Pleioblastus oleosus AR 2009
20 ,ﬁi‘“f}ﬁ)}'ﬁ Phyllostachys aureosulcata f.aureo-  NI|F7 )& 2003 48 EILCZRMRATE Pleioblastus chino ¢ Angustifolius’ 478 2018
caulis e p s . g
21 HHPT Phyllostachys aureosuleata AIFTR, 2003 49 if’—f}j.d_ﬂj Rlezol)lwtw amarus var.pendulifolius Eﬁ T 2018
”» A6 AT Phyllostachys leata £ spect RIFTE 2003 50 BESEAT Pleioblastus maculatus R 2018
bjizlis > yuostachys aureosutcala 1.specta- S 51 BAERAT Pseudosasa japonica * Tsutsumiana’ KA JH 2009
23 AT Phyllostachys reticulata W) 2006 52 964:]— Pseudosasa j apor‘Lica ) - KATIE 2008
24 BEIRAT Phyllostachys bissetii NI 2003 53 BB AT Pseudosasa japonica ‘ Akebonousuji’  RATE 2008
25 FIHXSAT Phyllostachys dulcis WA & 2003 54 ZEANT Pseudosasa guanxianensis KNTIR 2018
26 4 Phyllostachys glauca ¢ Yunzhu’ WA 2007 55 AT Sasa argenteastriatus HATIR 2009
27 IRAT Phyllostachys glauca WA & 1978 56 EFT Sasa fortunei HATIR 2009
28 A Phyllostachys glauca var.variabilis AT & 2003 57 ?ﬂ‘:ﬁ“\,ﬁ‘ Sasa auricoma TR 2012
29 LLNXSAT Phyllostachys iridenscens WA & 2007 58 AT Sasa pygmaea TRATIE 2012
30 244 Phyllostachys mannii W 2008 59 KEEAT Shibataea chinensis KEME 1990
31 JRAT Phyllostachys nuda R 2003 60 HZHELR 5 Sasaella glabra f.albostriata KEMNE 2016
32 LG 4N Phyllostachys parvifolia WA 2008
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Fig.1 Evaluation model for cold resistance of bamboos
R2 A-B, FIEERER —BIERE %£4 B,-C, HUERER—HEKRE
Table 2 A-B, judgment matrix and consistency test Table 4 B,-C, judgment matrix and consistency test
A . . R AR
A B, B, B, Weight value B, Co G Cs Weight value
B, 1 2/1 3/1 0.490 5 C, 1 1/3 172 0.163 8
B, 172 1 2/1 0.3119 C, 3/1 1 2/1 0.539 0
B, 1/3 1/2 0.197 6
##:CR=0.051 7<0.100 0,A,,,, =3.053 7, CX” 1 172 ! 0.2972
7 :CR=0.008 9<0.100 0,A,,. =3.009 2,
3 B,-C, F|irsE R —E L8
® =G FIBRR R R — S *5 B,-C, HHERER—BIEHRE
Table 3 B,-C; judgment matrix and consistency test . X .
Table 5 B;-C, judgment matrix and consistency test
FOEAE -
B, G, G, [ON C, Cs Weight value B, C, C, C, ﬂi{ﬁ
Weight value
G, 1 172 1/3 1/4 1/5 0.064 1 -
¢, 1 I 2 12 13 0.1172 G 1 172 21 0.297 2
G, 3/1 2/1 1 172 172 0.184 3 Cio 2/1 1 3/1 0.5390
C, 4/1 2/1 2/1 1 172 02555 Cy, 1/2 1/3 1 0.163 8
Cs 5/1 3/1 2/1 2/1 1 0.378 9

##:CR=0.015 0<0.100 0,A,,,, =5.067 2,

7 :CR=0.008 9<0.100 0, =3.009 2,

max
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Table 6 The weight and the total ranking weight of each evaluation index layer

HEZ B HEN 2R E HFJZC SEREY & SHEFFA
Criterion Layer B Criterion Layer weight Index level Index level weight Total weight
&1 Adaptability (B,) 0.490 5 A TRER C, 0.064 1 0.031 4
IR C, 0.117 2 0.057 5
Mz R Cy 0.184 3 0.090 4
MFEAFE % C, 0.255 5 0.125 3
VTR E 2 C 0.378 9 0.1859
HHiE 0.3119 BRI C, 0.163 8 0.051 1
Renewal Capacity(B, ) HFRGAAEILE C, 0.539 0 0.168 1
AT SR Cq 0.297 2 0.092 7
pUNY 0.197 6 W 2R C, 0.297 2 0.058 7
Ornamental characteristic(B,) PP 22 R C,, 0.539 0 0.106 5
PHRCR C,, 0.163 8 0.032 4
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Table 7 The index and criterion for evaluation of bamboo plants
& M Adaptability (B, ) HHRE /) Renewal Capacity(B,) WL Ornamental characteristic (B, )
- A - T R ; =
i bk MR gy TRE S IR ey o N
2% o & 2 i Wi EFERE s WRZ e ane
VAV N . ) - reezing N reezing e rate W r"ﬂzix /[\)dl
53 Freezing  Freezing L Freezing L Laminz £ bamb Bamboo D Degree of Bamb
Score injury injury ury injury 1y amina OF bamboo rate egree impact on amboo
rate of ’ rate of rate of shoot of leaf effect
rate of rate of lateral rate of bamb bamb ared compared d bamboo C.)
leaves twigs bi;]r(.h clum rP?iTor::Z (%m)(;; iﬂrt?]pizzr with ever E’ﬂ(r;a%e culms 1
: 4 6 > 9
€))% (CON% (55 (CON% & e (€) (Cy)
<5 <5 <5 <5 <5 SAEEAY ST Rz Rz REZEm
4 5~<30 5~<30 5~<30 5~<30 5~<30 80~95 R4 e fEAE/ <1/3 <1/3 <1/3
<30% <30%
3 30~<50  30~<50  30~<50 @ 30~<50 30~<50 50~<80 [t fE4E > W B 1/3~<1/2 1/3~<1/2 1/3~<1/2
30% ~<50%  30% ~ <50%
2 50~<80  50~<80  50~<80  50~<80  50~<80  30~<50 b fE AR L fE 4D 1/2~<4/5 1/2~<4/5  1/2~<4/5
50% ~<80%  50% ~ <80%
1 =80 =80 =80 =80 =80 WA 4R D AR AR S =4/5 =4/5 =4/5

80% JeVh | 80% Je V) |
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—HER K, AT Excel 2019 J#E47 Z5 5 PR 20 E A TS, T
SPSS 21.0 #EAT4EH 50 H
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Table 8 Bamboo scoring values and evaluation grades

¥ Vb PEIMHE Y s i PEAMH &
No. Bamboo species Value Rank No. Bamboo species Value Rank
1 e 4.999 5 | 31 B 41129 I
2 Va2 4.893 0 | 32 B 4.058 9 I
3 SREEAT 4.878 0 I 33 AT 4.02717 I
4 FREAT 4.846 6 I 34 H SR 3.979 2 I
5 EEAT 4.8343 | 35 TEREAT 3.933 8 I
6 Sy 4.802 9 I 36 BT 3.9338 I
7 HAERAT 47527 I 37 it 3.9337 I
8 HeFAT 47527 I 38 EREREAT 3.910 7 I
9 PR 47527 | 39 Y Yl 3.798 0 1
10 RAY 47527 | 40 WRERERT 3.705 3 m
11 LS AT 47527 I 41 BERE A 3.6915 m
12 A L IS AT 47289 I 'y} ETMEAT 3.674 6 m
13 FAN DT 47213 I 43 o) 3.674 6 il|
14 AT 4709 9 I 44 AT 3.674 6 m
15 BUREN 4.689 9 I 45 P9 24y 3.660 1 m
16 AT 4.647 1 | 46 B Pars 4] 3.654 0 m
17 HGAT 4.553 2 | 47 5B 4 NPT 3.6422 m
18 EL AT 4.539 6 | 48 [T 3.623 5 m
19 LR A7y 4.529 4 I 49 FHHAT 3.6159 m
20 FAr 45218 | 50 i) 3.4737 m
21 F 45218 I 51 2 B BIAT 3.200 3 m
22 AT 45218 I 52 BN 3.199 1 11
23 FEAT 45218 | 53 e AT 3.137 9 m
24 AR 45218 I 54 BiAE AT 3.1379 I
25 FEA 4.443 1 I 55 E=id 3.079 2 m
26 HBAT 44117 I 56 B 55 27T 3.079 2 m
27 Eati 43803 | 57 PSR 29335 \%
28 FRAT 43770 | 58 XAEAT 2.780 8 I\
29 AT 4.326 1 1 59 Jits AT 2.706 7 \Y
30 HARLEN 4.117 6 I 60 5 T 2.037 6 \1
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