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[ Abstract] Objective: To carry out germplasm resource evaluation and new variety breeding of
Murraya paniculata and improve the germplasm quality, so as to ensure the demand, yield and quality of
medicinal materials. Method: Following resource investigation and collection, 17 traits of 107 M. paniculata
germplasm samples, like plant type, basal diameter, leaf shape, leaf length, and leaf width were determined
and then subjected to principal component analysis and factor analysis for screening the principal component
factors. Nine primary traits were selected as variables for further cluster analysis using Ward's method and

Euclidean distance. According to the characteristics of medicinal parts, the core germplasms were screened out.
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Then the contents of auxin, zeatin, zeatin nucleoside, isopentenyl adenine, isopentenyl adenine riboside,
dihydrozeatin, and dihydrozeatinriboside in the leaves were measured by ultra-performance liquid
chromatography-tandem mass spectrometry (UPLC-MS/MS) , followed by their correlation analysis with
agronomic trait. Result: The variation coefficients of petiole length, branching number, and basal diameter
were large. The nine main factors could be classified into four categories, with a contribution rate of 72.822%.
The cluster analysis with Ward's method and Euclidean distance showed that 107 germplasm samples were
clustered into six clusters and 61 core germplasms were identified. Such traits as leaf length, leaf width, petiole
length, leaf surface, and petiole color were found to play an important role in the classification of M. paniculata
germplasms. The content of zeatin nucleoside exhibited significant positive correlations with leaf length (P<

0.01), petiole length (P<0.01), and leaf width (P<0.05). Conclusion: These results have laid the foundation

for further selection and breeding of M. paniculata new varieties.
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Table 1 Traits and their state codes of Murraya paniculata
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Table 2 MS/MS parameters for determination of seven plant hormones
k7N & BERSF miz FEF miz L FEHE(DP)/V flf % B 1 (CE) /eV S LR (CXP)/V
ERRBAT 352 136.1 55 46 13
E 176 130.1 50 20 8
P 220 136 40 25 8
TAEKREZA 354.1 222.1 45 27 7
S R S 204.1 136 45 22 17
57 LM R AT 336 203.9 55 23 11
TEHEEKRE 222.1 136.1 37 27 12

0.1 g& T 15mL B0, A& 1 mmol-L' 1Y
2, 6- " KUT FEXT H W A9 80% HY P HE IR 4 mL,
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Table 3 Quantitative trait statistics of Murraya paniculata

Btk EOKRME RAME S CFBE R ERRE
R /em 5.452 0.969 3.041 0.959 0.315
SRR 10.000 2.000 4.505 1.487 0.330
NG 9.000 3.000 6.000 0.722 0.120
MK /em 9.101 2.111 5.064 0.898 0.177
M5 /em 4.705 1.422 2.354 0.433 0.184
AR /em 1.760 0.000 0.314 0.140 0.444
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Table 4 Factor loadings value of nine key-characteristics of
Murraya paniculata
- K #8407 E (>0.50)
1 2 3 4
PR -0.124 0.224 -0.489 0.329
L7 e -0.231 -0.124 0.626 -0.127
SRR -0.015 0.264 0.733 0.346
NG -0.009 -0.138 -0.033 0.895
RIS 0.873 0.003 0.031 0.013
5 0.876 -0.027 -0.125 -0.037
] 0.783 -0.060 -0.070 -0.027
T -0.036 0.983 -0.041 -0.051
A £, -0.036 0.983 -0.041 -0.051
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Table 5 Eigenvalues and the accumulation of Murraya paniculata

B AT A
HIRE T g %
kRN TR /%

1 2.215 24.615 2.215 24.615

2 2.093 23.250 4.308 47.865

3 1.194 13.272 5.502 61.136

4 1.052 11.685 6.607 72.822
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107 13 T HL A bR 43k 6 250
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Q058,Q049, Q033,Q057, Q036, fir % Jy B 4 ; 4 =

*6 TEFZRULMRIERRD
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Sk C A5 5 DY 26 B L EE 9 O BT, 43 i A QO08,
Q103,Q010,Q045,Q024,Q015,Q023,Q083,Q029,
fir 44 DAL 5 R R BE AL EE 1S O B T, 400
Q001,Q004,Q003,Q020,Q089,Q106,Q094,Q035,
Q014,Q107, Q048, Q095, Q059, Q105, Q086 i %
KE 45 N K BEAL S 13 0 BT, 4 B Q104,
Q097,Q009,Q069,Q064,Q005,Q098,Q066,Q013,
Q028,Q026,Q073,Q055,#ir 44 4 F 41 .

by itE— 2 0 e T BL A AL O R R 6 AR AR Y
REVERFAEFEAT ST, 25 R R W A 4R E 414t
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Table 6 Classification and coding of core germplasm of Murraya paniculata

41 51 fRRAMEFE i 2 = Hat /A
A Q037,Q038,Q092,Q099 4
B Q042,Q061,Q078,Q046,Q016,Q058,Q049,Q033,Q057,Q036 10
C Q007,Q082,Q072,Q032,Q017,Q065,Q021,Q030,Q101,Q067 10
D Q008,Q103,Q010,Q045,Q024,Q015,Q023,Q083,Q029 9
E Q001,Q004,Q003,Q020,Q089,Q106,Q094,Q035,Q014,Q107,Q048,Q095,Q059,Q105,Q086 15
F Q104,Q097,Q009,Q069,Q064,Q005,Q098,Q066,Q013,Q028,Q026,Q073,Q055 13

3.4 THEAERLCMBEM R NEBEONE K
] B8 A ] A JBE e HE A R 5 XoF T o U A A TR 2% A
I G T AR, DB B VR B (g L) DR A AR X
0,35 0 T AR G A AR Y 2 AR ME £ OF SR AT T
x7T THEMHIHEEXRIEHR

TR PR B R T BRI O R, R T
ATDVEM TR M RS HREEFNEA R
U St 6 & A OC R AR 2] 0.99, K5 PR 0 2
1.679 pg-L",

Table 7 Linear relationships and Limit of determination for the seven plant hormones

MY E s 1 ifh & HH G FR B L /ug- L K B /g - L
TR RRZAT Y=4.428 25x10°X+4 525.760 18 0.996 39 0.047~9.736 0.027
R E Y=1.377 27x10°X+1 081.001 82 0.997 50 0.048~9.989 0.440
P 3 Y=5.776 92x10°X+5 162.835 90 0.994 72 0.047~9.960 0.000
TAERERH Y=1.633 12x10°X+14 230.607 62 0.995 74 0.047~10.092 0.004
S TN Y=7.756 00x10°X+1 006.768 76 0.997 78 0.048~10.096 1.679
SN0 M S A% Y=1.122 98x10°X+4 181.842 67 0.997 72 0.048~9.968 0.006
TEAEKRE Y=13.686 28x10*X+2 342.739 10 0.998 87 0.049~9.857 0.062
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XF 61 45 T HLAR I v i) D 5 08 38 R AT 00, 2
T 2 BH AN [ 28 B0 o o v 9 R R 1 i 25 R A5 AN A
FLHEPCHAKR FXRE A ERES R,
413.201,1.963,20.140 ng-g'; DH E KR ERI .
A EKRFEAT 500 IR S i s, A ok
1.932,0.221,0.456 ng-g"; F 21 5 1% 4 I V2 04 A%+ 5
T, N3.57Tng g WS,
3.5 MR R BEER & S R R 0 A DG A b
FIH T BB A0 AR R 0 5 3R B 2R A7 A
KLY MY, 45 R AR 2P R R AE 18] 47 76 AH 56
R 53 A 505 ok T €6 i A € S B GE A DG (P<
0.05) , M 5 0 5 | b A < 3 5 A B 3 E A O (P<
0.01), [ Bisf i 7 25 2, 5 I A 20 €, | it 5 15 ot A

12 H 3 E AH 6 (P<0.01) . HR, M Al A TR
AHSEE B ok FE S A B KR WA B3 IEAHC
(P<0.05), 5 F R ZF AT |5 00 i W2 04 A 1 A7 A2
5 IEARC(P<0.01) s 57 A IR IS HAE KR (R IR
Wi J W W4 A T TR A AE B B 3 IE A D& (P<0.01) o 2
LR SR 2R AE ) A AR A S L B B OR
At St A K R 3 IE A 56 (P<0.01), 5
5 L P IE A 56 (P<0.05) . MK SHkEER 2 B
FHM K (P<0.05), WFK9,

4 iTig

4.1 FETHFFRIEN T R EZOMBENRE
O JTT 2 R P e 2 1 Tl J5T 5 VR RE i e R B AR
FR TR IR I 8 AL ZRENE L AR BIESY R L BCE 4 28

=8 CATEEHRTHBETENE

Table 8 Average content of 7 hormones in 6 groups of Murraya paniculata samples ng-g’
Pl n FEARREEH AR EAR THREAREET “HEKR SISO IR GERS S R R N AT
A 4 0.698+0.784 9.923+2.698 1.084+0.957 0.079+0.045 17.430+5.386 0.229+0.14 1.853£1.976
B 10 0.658+0.573 9.563+4.283 1.417+£0.919 0.202+0.157 16.276+5.839 0.347+0.274 2.022+0.957
C 10 1.300+1.396 13.201+6.922 1.963+1.583 0.149+0.118 20.140+9.087 0.242+0.126 3.074+1.449
D 9 1.932+1.612 10.452+4.114 1.084+0.573 0.221+0.146 18.178+4.074 0.211+0.128 2.291+0.718
E 15 0.483+0.391 9.840+5.037 1.305+0.869 0.191+0.171 17.647+5.217 0.456+0.438 3.149+2.277
F 13 0.970+1.315 11.486+4.833 1.483+0.571 0.160+0.063 15.930+4.583 0.242+0.224 3.577+3.881
®9 TEFBRZHERSHABESENHEXMESN
Table 9 Correlation analysis of agronomic characteristics and hormone content in leaves of Murraya paniculata
[ERIN Y1 Y2 Y3 Y4 Y5 Y6 Y7 Y8 Y9 Y10 Y11 Y12 Y13 Y14 Y15 Y16

Y1 1.000

Y2 0.117  1.000

Y3 0.008 0.133  1.000

Y4 0.198 0.156  0.213  1.000

Y5  -0.087 -0.285" -0.020  0.058 1.000

Y6 0.028 -0.202 -0.127 -0.073 0.719” 1.000

Y7 0.008 -0.108 -0.030 -0.039 0.567% 0.576* 1.000
Y8 0213 -0.094 0.257" -0.188 -0.068 -0.105 -0.125 1.000
Y9 0.213 -0.094 0.257" -0.188 -0.068 -0.105 -0.125 1.000” 1.000

Y10 -0.200 -0.076 -0.139 -0.095 0.383% 0.302" 0.373% -0.062 -0.062 1.000

Y1l -0.092 -0.143 -0.178 -0.034 0.028 -0.054 0.162 -0.045 -0.045 0.012 1.000

Y12 -0.120 0.022 -0227  0.036 -0.107 -0.062 -0.063 -0.090 -0.090 0.381* 0.037 1.000

Y13 -0.031 0.047 -0.088  0.109 0.032 -0.004 -0.005 -0.188 -0.188 -0.018 -0.064 -0.033  1.000
Y14 -0.123 0.109 -0.121 -0.013 0.155 0.101 0.115 -0.004 -0.004 0203 -0.052 0.255" 0.035 1.000
Y15  0.061 0213 0.083 0.172 -0.227 -0.119 -0.067 -0.070 -0.070 -0.142 0.378" 0.063 =-0.032 0.166 1.0001
Y16  0.096 0.131 -0.089 0.196 0.028 0.121 -0.075 -0.109 -0.109 0.057 -0.016 0.417° 0.053 0.186 0.333% 1.000

1V P<0.05;2P<0.01, BREL(Y 1), BRIEAR (Y2), A5 (Y3), 4 (Y4) , K (Y5) 8 (Y6) , MR K BE(Y7), B (Y8) , 4R 3 1
(Y9), ERFEBAH(Y10),ERKRZFZ(YI), ERE(Y12), “RERBET(Y13), A ERFE(Y14), 57 000 BREES (Y15) , 5 500 R G0 8% 11
(Y16).
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