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Abstract

The preservation and expansion of rare and endangered plant germplasm resources in Hangzhou
Botanical Garden are carried out according to the National Key Protected Wild Plant List (2021) and
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the National Key Protected Wild Plants. 100 rare and endangered plants currently preserved and
bred were selected. In order to further screen for rare and endangered plants suitable for the environ-
mental climate of Hangzhou, the Analytic Hierarchy Process (AHP) was used to comprehensively
evaluate them and a comprehensive evaluation system was constructed. Among them, 10 rare and
endangered plants such as Gongtong and Silver Witch Plum are at the first level, 27 plants such as
Southern Taxus and Zhejiang Nan are at the second level, 43 plants such as Water Pine and Chicken
Ma are at the third level, and walnut and Chinese torreya are at the fourth level. 10 ornamental rare
and endangered plants with good adaptability were selected to provide theoretical basis and data sup-
port for further work in the future.
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EMfaEY), sedfs TSR AT s A ME LY . WG R R EEE R A, RN
AN 35 B DA SRS AR SR ANAZ Aol 1) 22 2 55 10 DR 25 20 2 A A P A Tm) PG 2 i ) 2 R A 1] A
YIEE IR B 2RI I EEG B, kDX BRI 3T R R A, [ 3G 3R g R ]
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HAEMY A 32021)) [2]. (EZKE S RPEAEREY) [BIME R EE4T TF R TAE.
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SRR G R SRR N B AR R HE 2 (BRFR R RRIE 2 ) LA T B 2 M E BRI JE IR S50
BEMAEIX L2 R A MR b, 3G is e 5 08 &0 T BOd AT NS 5 UL 207k e
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228.74hm?, SRR I AT MIX, U 16.2°C, —FHENEZ 4, FEKEZ) 1500 mm. +
BEONBIRMZLIE, pHA4.9~6.5, L& . il A ERRAIA AR, 2040 KANKIL, BER BT AR AT
M DX 3 DX A

2.1.2. BRHAE
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AT FEIE FH )2 V53 i (Analytical Hierarchy Process, fi#% AHP), Wl gi MR e A e &, S
T el bR () IS W IR EAT VPR 20 M o S8 AR 20 BT ik fF SPSS 28.0 THEFEARBUE I H 2T — 5
PERTIG o

2.2.1. AHP REg &
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RN, B REAE LA P AR K. AN, SROBTA G Aas 5 AE SRR KOWE A AR, TR
MiAE V) B IR IR 5 AT SR RO A G — .
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Table 1. Hierarchical structure model
1. BREEHIER
IR (A) YIUR() BRI (P)
Cr (W) P1 ({ESRa); P2 (fERARFME): Ps ((ERMEHA): Pa (W BY/HIFR));

BHIG Ps (f); Ps (FR7H)
PELE VRN Co (F K% 1) P FRFIAD): P (TTARTSL): Po (CRIEME)

Cs (W45 1) Pio (CEASIE): Pu (BUYE): Pro (0 ARTEH): Pis (BIHEAE S L)

222 MEHHE

FEREDD SN R 45 BV E AR R b, YRR SR AR (AL B B s SRR SR T ™ Rk k. B e, @iyl
YL AT [, Wk R A LR Z (C) S hsitt )2 (P) AT B MEHE Y, JE 3k S e e 4 2 A 15
Wik, BEJE, R —SUERR T TR M A EE, WA SRR R, 4 sE
HAHZE B2 & N AR ER . BART S, KRBT @SB, AR T ZJoH

DOI: 10.12677/hjas.2024.149124 992 b k=


https://doi.org/10.12677/hjas.2024.149124

FRER %

XTECER A 1~9 FREEE(ILEE 2), X AR5 CJEZIE, LUKk CER&F)ZW Civ Cov Ca)5 P ZHAHRITR
PR LA, I R AL PR A Y DY A SR EE RS AR . A-C. Ci-Piv Co-Pi )2 Ca-Pio 3%, 1B
FA 77 MREAE W VT SOX SR B R AE () B, IR XHRRAE R AT AR HE AL AR B, AT A5 HE 5 R R AL E Wi
T IREL Py JZ AR T EARPEAN B ARJZ 10 25 A BCE (B S HEFPBUE) , FRATEAT 7 ALE AR EE . 76 kit fE
S PR RRAE TR T B R — B AR I 8 5 B SPSS 26 XSt AT, WA T RS FE R R . —
SIS IG VP 4 R B2 £ B PR OGREEATY, HL Ay — B LL % (Consistency Ratio, CR). J#id T4 CR
fE(CR = CURI), FH5EMBIE 0.10 #HATHLHR, FATTAT DAL RE R I — SOk F. Hodr, CI o RIBE
MR —8E s, AERE A SRR RI AN — S e s, HSEBERIETRURSCER. #5 CR
fE/NT 0.10, VIR H AW MR EA 2 N E M —8, BT R TIE L%, B2 RTH A
L 3538 B — B R

Table 2. Scale table of comprehensive evaluation
2. ZATNMIRER

bR 7 X

1 FRPIBIFRALL, BAFEHERE

3 FORMIF A, — RS — PR R R

5 FaMEFEMAL, —HRLS - FRAREE

7 TR, —HRES - ERBAEE

9 FORMIF AL, — IR B 55— PR 3 o B 2L
2,4,6,8 PR PIAHARFR L (v [RE

151% BRI R i 5 j BT by, FER 5 i LA by = /b

2.2.3. {HYEFITERH5E

FRAE R A5 U R F FF 78 [5] [6]5F 2% RE 0N 7 s FE b SRR SRR AE , 153K 2 R e A 4 = WL
RN RF, IRlE TR b2 3). B 5 Ak ZK o ixd 100 Fis a5 R Fa AR 2 o T koD
AN NFEMFEZRRIFE, ARG FAT VR F 0 800 & BT T H 5, RE TSI SA T+
HeFP o ARIESFHLEA DRy, Fn B g5y

Table 3. Scoring criteria for each factor
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ERE B G BENE GRS
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3. BZREHh
3.1 —HELe

2ot R SRR HE AL B S TR, RGEMTEE T AR R SR G (R LEBCHI BT R CR (—
FMELE )AL 4). SR BN, FrAZH R CREB ™M /N 0.1 FIBIME, X—iRirfEgiit 2 bk
B ST B FIWTARE B N I — B R i R A An v DR, T DARLE IR E,  PITA  A  r E  B A v T
—EE S SN, E 7R IS B S SO E A

Table 4. Judgement matrix and consistency check

4. FIMRRERE R —HMAGLE

JRIX

A-Ci

Ci1-Pi P3

C2-Pi

Ci C2
1 3
1/3 1
3 5
P1 P2
1 1
1 1
1/3 1/3
1/5 1/5
1/3 1/3
1/5 1/3
P P
1 1/5
5 1
3 1/3

TR

Cs
1/3
1/5
1
Ps P4

[y
N P W o1 ao

1 1/3

Ps

1/3

1/3

BUEE
Wi
0.2969
0.0856
0.6175

0.1942
0.3662
0.1696
0.0787
0.1199
0.0714
Wi
0.1047
0.6370
0.2583

P W Wk w O,

Amax= 3.0385
Cl =0.0166
CR=0.0370<0.1

Amax = 7.284
Cl1=0.0473
CR=0.0375<0.1

Amax = 3.0385
Cl =0.0193
CR=0.0367<0.1
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Cs P P P P Wi
P10 1 2 7 5 0.5317
Amax= 4.0499
Cs-Pi P11 1/2 1 5 2 0.2749 Cl =0.0166
CR=0.0189<0.1
P12 17 1/5 1 1/3 0.0574
P13 1/5 1/2 3 1 0.1360
3.2. IERINEMEEE ST
Table 5. Weighting values for evaluation indicators at each layer
= 5. BERN s ER
CZ C ZRfrE P R 4R P R B BUE P E S ALE
P1 0.1942 0.0576
P2 0.3662 0.1087
P3 0.1696 0.0504
Cu (WL B H51E) 0.2969
P4 0.0787 0.0234
Ps 0.1199 0.0356
Ps 0.0714 0.0212
P7 0.1047 0.0090
Co JT K 71) 0.0856 Ps 0.6370 0.0545
Po 0.2583 0.0221
P10 0.5317 0.3283
P11 0.2749 0.1698
Cs (“EW2s1E) 0.6175
P12 0.0574 0.0354
P13 0.1360 0.0840

3.3. ZATEMMER

T SRR I3 Wi (AHP) X I 4 e A 0L B SRR HEAT F AR AR FE A EE B T o AR A ST 1) %2 b
R, TR R ZIEARRACE . WL 5 W, 7 C E4Rbr, Co (CEVI ) E K (0.6175), #*
B A2 R PEAE LB B IR RO VRO v o A B AL s Co (B R AE) (0.2969) (5 IR EE AL, T Co O KT 7))
(0.0856)HEfReJrm » S REW, SHPD 0L K iE BRI AR, N5 R E R EATT A8 1. IR
5 iR WL, P RS HE A HAE AT 3 AL MR bR M NPT (Pro, 0.3283). 4> (Pu, 0.1698)A11E
RAFHEP2, 0.1087), EAMIEET 0.100, £ P ZHAHEF BUE P HEERTT, HEfabsfE &/ T
0.100. EARTIIZHI S Ps £ Co (P /1) FH AN #1£(0.6370), HiHT Co OF A /)M ELAR, FEL
WIS Py BHEFRE PRI/ T 0100, EMEIFNH—BERGURLGZETFI AR, BATKIhH

BT BRBEHEY NG EIFIE(L L 6).
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Table 6. Comprehensive evaluation values of the top 20 rare and endangered plants

= 6. B 20 MR EYSR S TN E

Fh M FRRE TR AR ZEEVP A E 3
BEAR 2.0293 0.5838 5.5296 8.1427 I
FRZE MG 2.2018 0.5059 5.1924 7.9001 I
FTARZ 1.9353 0.5439 5.3960 7.8752 I
B i 1.6506 0.7074 5.4298 7.7878 I
AR 1.9501 0.6321 5.2037 7.7859 I
KEE= 1.8004 0.5509 5.3397 7.6910 I
LIt 2.0546 0.5853 4.9778 7.6177 I
KRS 1.5300 0.7123 5.0463 7.2886 I
H A 3 5% 1.9906 0.5992 4.4897 7.0795 I
R 2.5145 0.5542 3.9366 7.0053 I
A 2.1000 0.6321 3.9366 6.9959 [
POk 1.9987 0.5771 4.2638 6.9520 Il
WA 1.5141 0.5501 4.3762 6.9396 1]
R L 1.9040 0.6136 4.8754 6.9174 [
IR ANGR 2 2.0651 0.6812 4.3998 6.8604 [
3G Ak 1.7973 0.5411 4.1141 6.8506 Il
il S 1.9436 0.5658 45122 6.8317 Il
X TR 2.1127 0.6100 4.3223 6.8066 Il

S 1.7602 0.5681 4.0839 6.7844 [
KER 1.2597 0.4969 4.4561 6.7806 [

4. ¥1ig

4.1, TR ENIERH R EE SR

XAV E AL AT PP — ERBONINAER), AR T “387 WBEEAR, AR E PP TE bR
ANTT I A B 58 7325 PRI Le R R AU RE R, B0 T R SRR BEAR DL R B X AL, Fe e DL B
A UL B R R A A 7 73 BCRT LAHEAT A1 B0 R A AR AR, [R5 B e AT TR ORI S AR, 38
o BT I SR 2 T ST A SLAR AR I B AR B RA X B . VR AT S AR R . ARy
PERUT A8 7155 AR 8 EZL RN 7, XA BRI VP, JRIUS TR RIRCR[7] [8]. (AA SIS
PG E IR 2R BRI N SE —BUEANE, Rt R AR T A58 AR 1 3 B A DL Y
BE i, EEGREER 2B A SAEEN 95, 5 SEINXMER G, 8 XE LGRS 5 0
T MEACRARBIENRE. [N, X T2RmEaE ka3 RKE SHE T X ED S LR IR
AIELARINAET R, X TT A 71 I 3 2 B Y

WEFC LR & VPR R (PP 45 RIEA e 7RI A BUM T SR AN OR & (2R e A I ) )8
Yeo PP ITIEATEAR AT IR AN S B
4.2. BmIEEMRRNENE

EMmPE AL BA IR RS BRMAER I, KSR e R AR E N E. Wi
BHAR B H BORRREDLACKIHE, X AT DAL BRI B AR R, IEFT CAERI MR ERAL . S0
BEUH AT ) el 5 U5 B IZ N, AT RS M52

PAbRZRAL: BT L TIRm A )7, #HEsE A skt fln, R, 258 5%
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AR AL B 0L B R AR I 52 W o S SRR (AR AN SR A0 7 T A, SRR i 1 1l RS 2B i
FESORBLHHT H o, AR E Y R] DAVE Dy B2 (0 70 3R E G MR 1 SRR » e & B e B AN )
RACAEY AT DS R B S KA ST ERAR YA, TR CRA M7 R ) S0

T b FE R 2R WU a Y EZ . AEREYIE b, R LB S [T R DOR R X LA )
fA . ERIEMAESIE. F, EYEE T DT RAHE B H S, AR BRHE e Ry
(IR 2 AR B

I EAMER A, AT LR A AR R BE P KR ERRRE, T Ry TAERIT
. AN, ROMPALRIHET AT DO GRS 3R L 55 4 S0 HF

e M FENE: BRBEEY A Z ALK B Z AL ) . W
TR EAEA MR, T4 B 2 R A 25T

FTPIAGESR A 2P Y BA MR W SRR, 805 A AT DR TR A BT SE 2247
flo [AI, IXEEREYPIE T LA START 5 M AL TE 3R AL AR M 3L 73 75 STAE

R BT BORA AL R HE) T, ISR AT DAE R RSl . SEOBETH AT ) el 55 TS 21
ZRH9], ANATHEREN 32, [N, WEAMEA AR AT R 3 R4 TAR T RE . i A 2+
PE[LOVRISE T IR BE S 20 B BRI, SRATTSEAZ A0 55 00 I UG R A0 0 B4 A (M) PR ORI ST RIS 0 B, S
BN 5 BRIAESAE .

5. &g
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TAE KIREAE . HASEHE., A (& 1), XUMHEYI IS5 FETT A FIRT, AEANIR] & i i) 22 W3 1 A
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Figure 1. List of top 20 plants with comprehensive score
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SE BT AR FL R R U7 i (AHP) X B — JE Al 2 W WS AR AT WP Sk, HORFE 0% 181X

SR PIAE 2 M B AR R A AR A AR A o AT T SR AR T LB ORI — DB, S5 UM T R SEPRIA R,
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