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Abstract

Through the investigation, analysis and evaluation of the flower organs of 34 mountain gardenias,
excellent single plants were screened out, which provided scientific basis and theoretical support
for the subsequent breeding and approval of excellent varieties and the development and applica-
tion of germplasm resources. In this study, 34 horhoria traits were analyzed using phenotypic di-
versity analysis, principal component analysis, correlation analysis, and cluster analysis. The re-
sults showed that the coefficient of variation of the eight flower traits of 34 parts of mountain garde-
nia material was only greater than 15% for the two traits of flowering number and flowering pe-
riod of a single plant, indicating that only the two traits of flowering number and flowering period
of a single plant had greater variation and richer diversity, and the rest of the traits were relative-
ly stable. Two types of principal components were proposed, and the first principal component
accounted for the largest proportion and was more important, indicating that the main criterion
and basis for dividing mountain gardenia was its flower size trait index. There was no correlation
between white flower diameter, filigree length, corolla tube length, and pistils length on the num-
ber of flowers and flowering period of a single plant. The rests of the flower traits are closely re-
lated to each other, and one side changes with the other. Cluster analysis gathered 34 parts of
mountain gardenia materials into 3 categories: the first type of data was not outstanding in all as-
pects, the second and third groups had a long flowering period, and the number of flowers per
plant was large, which could be used for garden ornamentation and dye production. After com-
prehensive analysis, eight mountain gardenia materials with better phenotypic traits were se-
lected.
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1. 5|15

HE ¥ (Gardenia jasminoides Eills) & # ¥R} (Rubiaceae) g 1 J& (Gardenia) KIHE4), LA EWEAR, 18RI
M. Bie . EmiE T, e e AME TS, o T IR I8, 28 Wil, L. mE. 898,
WAL WIEE . JTARFEE N ORE X, EANFEE AT A, B, BE . ZhE. ROHZE. EREEANYE
IREEHLIX, RSP By U5 AL b B A ks . Blin S 2 &2 A E k) silie —, A
HIREA, RAEWHBTREZ —[1]; s (MERAESZ) hAidde, izt (REE
) [2]; AMEIE AR E R R AEYRER . —, WEEAMNEA T Hoh, PRIHA MR K
E, BT SR G AN, AT RAERERE LR o TR R SR W 2, BRIEHGRIIR . 75 KR
DRMLARTE . HOR[3]. Wy B MIRAIEZ H: MR Serh al - e e (o &, AlfEGuRMEH, BERAL
A& TR AR RARE BRI R, SOR—MERE R RAEREER, KANLERERWEIER,
EHEJnE, PUEERHE, BAL. M. TR JTRRSERE s, R N TR, BER. OB S
BRI O B [4] [5]: AERTHEd 05 &R E s AT LRI EA BT TR R, RIH TS5 X AA B

DOI: 10.12677/hjas.2024.144064 503 bRl


https://doi.org/10.12677/hjas.2024.144064
http://creativecommons.org/licenses/by/4.0/

e PUHSEDIRG T 2 REE A A 2 B AEIE &710[6].  HRTERE WA R EIER K, K
JERT AR R[] EEAIERIERZOVSAERAR, MRRFSERE, HMRERERR. 7EA
FasE s BUR T RS A M 8], IR E MAEsr SRR m e R Ao (Al ) H AR

AW E LB I, ADETER RV, A &St i, Zxa RN imiE ot 0
IAE Rk, D Ja SR R A Al 7 o R AR BRI RO A N ISR R A 4 S B ST 4

2. M5 A%
2.1, RIEHH

2.1.1. WG HRR

AUGRIGH AR A T 2 5. ZH A RSN, 8 R IR R IR S, BRI, DU
Iy, FEH RIS ¥ 17235 /NI, FEAESHME N 117.44 TRV K, 4TS 16.8°C > 10°C ISR
i 5300.3°C > 20°C (GBI AR A 3457.8°C, A MINIA 274 K, F-FHMEKEH 14335 mm, £
KA KA. . Wi, e s, 2R, LERE, SRS ER.

2.12. BEHR
AHT TS 120 PRACH— 2, PRA R, Joi dUE A A % H T AE R 200 DL E 13 34
BRAE it — 2B AL L

22. M®7E

221 EEKLZETRERAE
WA 34 FRILAEAEE . BRACHZE D2, FARRIERAL . ANIA i P RE LAY 2~3 Ze5e A L1t
25, KA R RS EE AR, EREE. HEKE. B4 K., MSKEREERKER TR, 2
FIETFECPYE . SRR S, e SRR LR A TE IR A, TR AE RR S ] .
222 BEABE S
K H Excel 2010 X KAEHHRFATICE, HiHB-TME(X ). ArdEZE(S)MAE T ZEF(CV) [9] [10]. AR
R
CV =S/ X x100% @
38 310 SN I BT 15 508 32 B Microsoft Excel 2010 3#EAT 508 #3111 47 Shannon-wiener 2 FEPEFEHL,
HHEAXWT:
H'=-Y"PLNP @)
He, CNE—MERGS S, PUNIZIEIRTESS t ZA M RMA S & B3 & 4 Ee[11].
iz ] IBM SPSS Statistics 26.0 43T Gttt 24081, JHEATAHSCHE T R AT RIS

3. LREDH
3.1. TEHA4 XM

T 2022 4= 5~6 H X+ 34 #k LG AL HIHEAT T oMW A A WIS 5%, Wik 1 R, ARG
TN 2022 4£5 H 1 H, BEAZKAEHAN 2022 46 H 28 H, BEARTFIEHIIL 58 K. HMRIEHRK 12 14
Sk, M 2022 45 A 1 HAGEFFAE, F2022 4 6 A 22 HE5HR, fEHI3E 52 K; HRRIEIHR 12 86
SRR, M 2022 £ 5 H 24 HIFMEIFAE, $12022 £ 6 H 2 HEEH, T3t 9 K. Wi £ EAEF7E 2022
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F5 H A, &Ae—F0L LEFLAE 2022 6 A .

Table 1. Distribution table of flowering period of 34 Mountain Gardenia materials

= 134 ML RIS R

EERe) SRIEH 216 1e4
5 2022/5/20 2022/6/17 28
6 2022/5/15 2022/6/16 32
14 2022/5/1 2022/6/22 52
21 2022/5/26 2022/6/16 21
22 2022/5/1 2022/5/19 18
23 2022/5/25 2022/6/16 22
26 2022/5/15 2022/6/25 41
35 2022/5/20 2022/6/22 33
48 2022/5/10 2022/6/14 35
50 2022/5/25 2022/6/23 29
52 2022/5/10 2022/6/28 49
53 2022/5/10 2022/6/6 27
54 2022/5/24 2022/6/7 14
55 2022/5/24 2022/6/10 17
56 2022/5/24 2022/6/10 17
61 2022/5/24 2022/6/13 20
71 2022/5/24 2022/6/10 17
82 2022/5/24 2022/6/11 18
85 2022/5/24 2022/6/12 19
86 2022/5/24 2022/6/2 9
87 2022/5/15 2022/6/10 26
88 2022/5/24 2022/6/17 24
91 2022/5/24 2022/6/23 30
94 2022/5/24 2022/6/18 25
95 2022/5/24 2022/6/10 17
96 2022/5/24 2022/6/11 18
97 2022/5/24 2022/6/12 19
98 2022/5/24 2022/6/16 23
99 2022/5/24 2022/6/8 15

103 2022/5/30 2022/6/18 19

111 2022/5/28 2022/6/28 31

112 2022/5/28 2022/6/24 27

115 2022/5/30 2022/6/19 20

116 2022/5/31 2022/6/16 16
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3.2, LRI RZHME S

A R B R R BRI A I A RS R B L], AR R RAEGEOR, U R AR AR
P 2 Fror, 34 LGRS RE SR TR 1738 5 R 9.02%~38.60%, PSRN 17.77%. LRAR
B Tabn 26, 4 38.6%, AR RENBILIEVF N EEKEE, 7 8.70%. SAKE, PRI IEEA
TEIA 2 AN RS 7 R, #04E 30%LA I, 40528 37.37%. 38.60%; S1EmIMERIBECA LM 6 AN fEbr
B REEAR, HBAE 12%LLF[12].

Shannon-wiener £ FEVEFREE ZHRIPMM RN 2 BEMEF EARRE . Wk 2 PR, 8 NERBIRIR 2 FE4E
FaEUAE 4.99~5.08 Z 8], ZERE/N, WEMELLKE, EEKE., LELE, WEKE, &aftfmse
JEdbAE, #4 3.52, ZFEIEIREURAKIZAEI, S 3.46 [13].

Table 2. Coefficient of variation and Shannon diversity index of phenotypic traits of Mountain Gardenia
= 2. IR REMRAER R EA Shannon ZHEMEIEH

RIEAR ¥E Nl e/ ME ONEN 5 2 K% Shannon % KEtE
Mean SD MIN MAX cv A H
L7 SRl 302.79 113.168 201 784 37.37% 3.47
e Kz 16.264 1.468 13.115 19.225 9.02% 3.52
EEKE 66.227 5.762 54,96 81.395 8.70% 3.52
TR 32.69 3.737 26.175 41.55 11.43% 3.52
HEREH 15.1 2.143 10.01 19.635 14.20% 3.52
#& At 26.53 3.047 20.71 37.17 11.49% 3.52
SRR 66.95 7.575 52.55 91.22 11.32% 3.52
i 24.35 9.399 9 52 38.60% 3.46

3.3. LR MR ER 2534

M HCRRRITIE R B BRI, ARAEAR. R K. KA. S KR MM K
fabr, XTDPEEPREET 7RI ER. Be i ett. SRR, AR, B KA. fESRE. HEK
JE . HEESAE DL AR 2l ¢, Ik 3 fir.

Table 3. Index table of phenotypic traits of Mountain Gardenia

= 3. WARTEREIMEIRIEIRAR

PER A PR
HHITER
LK

o
J

[ee] ~ (o] ol S w N
PN
b g
N
W
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XF 8 ANRBMEIRIAT E R T AT, SR Z MR B n REERER . B sERER. &
B3R Hﬂi’%MEﬁT, Fo FERFAEAE R T LI R, $RE 2 AN A R, 24 sy e 24 R TR 04 64.124%
B2 4 FIAN, 55— T RHIE(E N 3.679, TJ7 ZTTHRF I KN 45.992%, N EZMERIr: 5B E UM
fIE{E )9 1.451, J7ZTTRAE N 18.132%. fR¥EE 5 BIEHRE A, 2H—Fuoradhis aieit. SREn. ez
KRE, KR, TR KM RE 6 MiEbr, 28 = F G FE SRR AR ECRIIE A A o

Table 4. Total variance decomposition table of flower traits of Mountain Gardenia

F 4. WARTEEBIERM B T E N R

GILGEER ORI SR A 7 A

Dy Bt VR AR ENA Bt VR AR ENALL
1 3.679 45.992 45.992 3.679 45.992 45.992
2 1.451 18.132 64.124 1.451 18.132 64.124
3 0.928 11.606 75.73
4 0.64 7.996 83.726
5 0.504 6.303 90.029
6 0.489 6.115 96.144

Table 5. Mountain Gardenia character component score coefficient matrix table

5. WARTERBIEIRAL 715 70 R EERE R

%y
1 2
L SIRI% -0.001 0.565
AP 0.252 -0.073
R 0.133 -0.22
VA 0.208 0.129
AR 0.244 0.009
T 0.221 0.023
HESSIC 0.193 -0.034
1 0.038 0.546
Table 6. Composition matrix table of flower traits of Mountain Gardenia
6. WARTEERIE KA R 7 EFE 3
%
1 2
FRRITIEEL -0.005 0.82
#& At 0.929 -0.106
LRI 0.49 -0.319
The K 0.765 0.187
HEK 0.897 0.013
e 0.813 0.033
HESSKC 0.711 -0.049
1EHA 0.141 0.792
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BT 6 AR, BB EW T 34 PRIUAEASFE R TR MR &5 7, 15 H LRI ER R
SRR, HESE TR R AT

Fi =wilZ, + wi2Z, +---+wmZn 3

7N l:':‘ ’
wy =2 @)
ij \/}7'
Wi s B PSRRI, 0, N R RN AR R B R Ty 2 H AR N
FIRHEE R ITTARAE . THREZ SR AT
F=oF +a,F, +a,F, (5)
WMAXG) R, o FRHEH n R HTTZEZ A, Fo 8225 n SEEMZESS n T Risr K1
PIRFA55r: n Fa IR TR £ N4 14].
FITLL, B 1 24 30 R B T 43 R T (i S 4
Jr =1.918072, [y, =1.204575
F, =—0.003Z,0.484Z, +0.255Z, +0.399Z, +0.486Z, +0.424Z, +0.371Z, +0.074Z, (6)
F, = 0.681Z,0.088Z,0.265Z, +0.155Z, +0.011Z +0.027Z,0.041Z, +0.657Z, @)
FIRAA, 2,2, 2 53R 34 BRILE TR 8 MBI bR AL EAT H I EUE . iRl4E Bk
AR LRG3 57
F = o,F, +a,F, = 0.460F, +0.181F, (®)
Wik SPSS T H AL NI AF K 7, WIF:

Table 7. Principal component score and comprehensive score table of flower traits of Mountain Gardenia
F 7. WRTEBERER S EIMEEFIR

LA
i LRy
F1 F2
103 5.7 -1.29 2.39
95 3.81 -1.83 1.42
98 3.21 —-0.49 1.39
97 2.76 0.63 1.38
26 0.95 4.06 1.17
14 1.88 1.59 1.15
91 1.43 1.2 0.88
71 2.09 -1.18 0.75
96 0.71 0.25 0.37
5 0.78 —0.38 0.29
53 0.31 0.56 0.25
52 —0.64 2.27 0.12
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Bk
48 -0.52 1.86 0.1
35 0.04 0.4 0.09
50 -0.01 0.27 0.04
94 -0.14 0.59 0.04
88 0.15 —-0.29 0.01
87 0.18 -0.78 —-0.06
85 0.17 -0.89 -0.08
112 —0.36 -0.4 -0.24
61 —0.35 —0.56 -0.26
6 -1.06 0.96 -0.31
111 -14 1.16 —-0.43
86 -1.07 —0.86 —0.65
21 -1.13 —0.76 —0.66
82 -1.07 —0.93 —0.66
22 -1.7 0.01 -0.78
115 -1.52 -0.54 -0.8
116 -1.61 -0.91 -0.91
54 -1.85 -0.66 -0.97
55 -1.85 -1.06 -1.04
99 -2.12 -0.45 -1.06
23 -2.14 -1.11 -1.19
56 -3.61 —-0.42 -1.74

WIER 7, F— T E o RENAESS A 103 KL R, 5 = FWRoB0 &2 5 N 26 1)
MM AL INZEETS 2 K FIT,  ILIAEAE S R BRI R I FH A %5 5. 14. 26, 35. 48. 50.
52. 53, 71. 88. 91. 94, 95. 96, 97. 98. 103 3t 17 41 kl.

3.4. WARTEER IR K1 554

T RN 8 FioR, TARE. ek, EEKE. MEKES Rk s
fEEMRPEP > 0.05), RILFEEIL K., MEEKE. BHRITEEL 16 4 MR bR 2 B AT
TEAHGPE(P > 0.05). & (AL 5 EEKIEMIRIEIR 2 B S EAH K (r>0.8); ARG EHLKE., 1£E
K. MERS KR 3 ARG bR 2 (B B AR IS (r > 0.5), EEKE SIELKE. HEKE 2 MR
[ E A O%(r > 0.5); 88 AE S 2 RIEAIIRIE R Z [RMEAH O (r > 0.3), SR SEE KA, K
FE 2 MERIEAR Z ARAR O (r > 0.3), B2 K BE S TEE KT MEEACRE 2 AMIRFE AR Z (R AR G (r > 0.3),
MESSK R SIEERK R K 2 MERIEAR 2 AMEAEC(r > 0.3), AR EE S LAV R T A5 2 AR
FH(r>0.3).
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Table 8. Correlation analysis table of phenotypic traits of Mountain Gardenia

8. WRFERE R EXR M SR

LEIN TAER EREG ekl 2EKE ERE MEKE SHIFese 7wy
AH I 1 0.350°  0.694™ 0.834™ 0.707" 0.663™ -0.025 -0.06
= AfeE i
Sig. 0.042 0 0 0 0 0.889 0.736
S LS 1 0.218 0.390" 0.398" 0.201 -0.211 0.022
SRR )
Sig. 0.215 0.023 0.02 0.253 0.231 0.904
LB 1 0.646™ 0.430" 0.469™ 0.04 0.246
Wy K )
Sig. 0 0.011 0.005 0.822 0.16
AH A 1 0.706™ 0.499™ 0.013 0.111
EEKE )
Sig. 0 0.003 0.942 0.532
AR 1 04777 0.005 0.186
e K
Sig. 0.004 0.98 0.293
. PN E3 1 0.022 -0.019
MESSKE
Sig. 0.903 0.913
) o MR 1 0.369"
=RV S VIR 4 )
Sig. 0.032
A 1
iz )
Sig.

W FE 0.05 BAGUR), AHFMEEE, T 0.01 BAUR), AHFEMEEE.

3.5. WIHETEERIERBR A 4

AW FCRH RGRE MW 715, K 34 4 IR BT 2 T F 7 WGPE B R B SR 2K by, SR
GEREORIE 1R, ERGIEEAS AL, K 34 4 ILAERRER S N 3 KRR,

BB S5 N 56, 99, 86. 14. 35, 50, 21. 116, 55. 71. 85. 95. 103. 23. 87. 88. 112,
98. 61. 82. 545 21 HriiMEARl, (AL 61.8%. 1ZBREAE =ANRBER T S BR . ZSRBEE
N R ACEES LI PSRBT AR R D, A 5 I R AR R TE P 3 SR T 18 4k 303 2L T
FEAEET A A —, IR AR 52 RIMRL, A FFIRRT M Esd 9 RIOMEL, TE-F-IF IR A
32 RUALMIA 114y, ST 32.4%, JRIERTER . . BRIEERs, CARqe v, FREmt (a3 e
15~25 K: SE{Efe. bt KA., SEKE. a2 KU AMSKERK, A 34 sk
REKIIEAOER. SREE. WEKE., TEKE, L2 KEUIMEKE.

BRSNS N 48, 97, 22, 54, 6. 53, 111. 94. 96. 115. 52. 91 %5[f) 12 frilikeAtkl, (5
Kl 35.3%. ZRBEEHIE R K, P 24 RUL R 7 6k, iSRRI 58.3%:; FF
TEm AL,y AR, DAL RN MR TERE 2, 1R T3 kT 1E 4k 303 2L B 12 1,
HZ IR 100%.

FEREERTN 26 H— e R, S 2.9%. ZEEREE N RARTIE SR Z, N 784
g% K, N4l R, TRHIRE., JRIER RN AR 8RAfes. SRS, WEKE, EEKE, &
22K P DL S SR B R AE 350 7K P [15] [16].
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i VR P B 1A 1 2R 1%
HEHRE IR B SRR A

10 15 20 25

W

58.00 151
99.00 29—
86.00 20
14.00 3
35.00 8
50.00 10
21.00 4
116.00 34
55.00 14
71.00 17
85.00 19
95.00 25
103.00 30
23.00 6
87.00 21
88.00 22
112.00 32
98.00 28
61.00 16
82.00 18
5.00 1
48.00 9
97.00 27
22.00 5
54.00 13
6.00 2
53.00 12
111.00 31
94.00 24
96.00 26
115.00 33
52.00 11
91.00 23
26.00 7

Figure 1. Cluster analysis of 34 gardenia materials

1. 34 R F RIS IE

4. &ipfnitig
4.1. g5ip

411, R BREME RS M

W RBREAE— B L RMYFEEMR L ER, R REEK, RO, Y
PTEIR Y 2 FEPERURR 2.2, AL S5 REGE/N, PR AR FE ORI, VRS AR € [17] [18]. AEFH A H
WA R AL IR APRRAR R T8 288 B i S R AR, SRR S A se i /N, AETHAR
A s 788 B B oNFE MPERE[19] [20], BT AASCIEEL T 1LAET 1 8 ML MR ZEAT R AR /007 . @
REEHL 34 Uy LA TR 8 MEFBR BRI LA 5 R EF Shannon-wenier 484, Xf kTR B Z FE 10
BT, 25 R 7R 8 METBIIR T, BRI AEHORAE PR AR 1078 5 REOK T 15%, 7374 37.37%..38.60%,
FAR 6 MEIRAL 7 RECEBAE 15% LA .
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>§.
=
=
T
4

4.1.2. WWARHEIBER S S1HR

RN LR R RSB R AT 2 T, MR T 2 REWS . H—F R EIEE AR,
BRI e KE, EERKE, WERKEMMESEKE 6 Matr, TR A MERTEIR, k%
N 45.992%, ViR —F R R I E B E RS, W IR IEA SR R KR IX 6 NERR BB
TR ELFE AR T AE SR AE AP AN E bR, TS ATERIEAZE G abn, DTk N 18.132%. XA T K
o BT TR 64.124%, A RIS R E B HER . BB — E R E RO ARG A KN,
b2, LRRCEZL, TR R4 (a1 32 EEARHE RO B 2 T A8 3 /MR FE A

4.1.3. Wt EBME XM

St idE 8 MEMHRIEAT M, AR ATER. TELK . EEKE., MEKESRERITIE
FAEIAAAEAEAR M, BT A A LM, o] 05 = s o —FE, TTLAE 8 ANMEIBIER 1 A 2
HEE AR S EEKEMRIEb 2 AR ER IS > 0.8); FAXGESIELKE., HEKE. HEKE3I A
PERFE bR Z [0 B EAHIE(r > 0.5), HEKE SIELKE . WEKE 2 MERIERZ A EZHK(r>05), &
MR REY), —Ir b 7 — I AR, A E K.

414, WARFIFERIES

IR VR ITERT 34 43 (LR T FIEHHT R, 8 34 MR 3 K. Hdr, BRI
5N 48, 97. 22, 54, 6. 53, 111. 94. 96. 115. 52. 91 [y 12 i iu¥E 744Kl (5 HK) 35.3%. %K
BERFIE N AEIA, FESPI4EIH 24 RULERIA 7 00A0RE, 288 A 301) 58.3%; JFAERT I BL, iy H
A, DR PN BRI 2, 7E- PR pRITIE4 303 25 Lh I 12 4, iR a s
100%; 2 = RE 55N 26 FI— M IdE FARE, (R 2.9%. IZRBERRIEN: RRTERERE, N
784 55 ARHIEK, ALl K AEMARCRL, JRAERTIRCARE; BRI, AR EERKE. EEKE,
1o 22 K JE DA S ME S K FEHITE 387K F o IR P 2 (0 3R 2B PR AR A0 T 35 — 28I R MRSk i 4% 7 ThT B3 e
€, LEHIEEMT.

4.2. i

AW AL AR A NI AR B, SHLABIE IR B MR IEAT 7 2 REE 0. ER 0. AHORPE Al
RAEH, @I LL EIRES TR AL, AR R R R, B SRR LR R T
FREEEUH 2 N RS, SB— TR R AER . SRR TR KE, SEKE., KRR KE,
HEGECR, PR E L, R LI 4 3 AR AR AR R AL/ N IR FE AR [21] [22]5 WA IR /N2 5 ma L
T2 K R FEAMESC R, (HA S M BRI TEBORTE I, Gad o0 A T 5 2% 18 SR bk T A 4500
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