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Table 1  Source of tested materials
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Fig. 1 Schematic diagram of morphometrical characteristics
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Table 2 The foliar morphological parameters of Chrysanthemum cultivars(x +s,n =15)

vt «a B b% A B C
Bd 38.90 +6. 07bcBC 54.43 +4.78bcBCDE  101. 17 +11. 42bB 0. 56 +0. 04bBC 0. 54 +0. 06abABC 0.28 +0. (4abcAB
C 30. 86 +5. 73eD 47.04 £4.92¢FG 86.23 +7.83dCD 0. 54 +0. 05beBC 0.58 +0. 08abAB 0.29 +0. 04abAB
Gz 35.61 £3.65cdBCD  50.03 +8. 78cdeCDEF 83,48 +7. 94deD 0.55 +0. 07bBC 0.49 +0. 04cdCD 0.26 0. 03¢dBC
Hx 33.99 +5. 48deCD 48.12 +5. 46deEF 84.71 +4. 13deD 0.57 +0. 05bAB 0. 55 +0. 06abABC 0.31 +0. 04aA
Hd  33.85 +3.79deCD 46.75 +5.23eFG 95.19 +8. 14hcB 0.47 +0. 05dE 0. 53 +0. 05bcABC 0.26 +0. 05bcABC
J 24.59 +£3.23(E 40.90 +5.38(G 79. 62 +5. 66eD 0.62 +0. 04aA 0.60 +0. 08aA 0.29 +0. 05abcAB
Mh  46.45 +8.17aA 72.12 £9. 61aA 113. 00 £10. 05aA 0.55 +0. 06bBC 0.52 +0.05bcABCD  0.29 +0.05abAB
Q 40.31 +5.37bB 56.4 +8. 12bBC 100. 07 +7. 77bcB 0.53 +0.05bec BCDE  0.52 +0. 04becBCD 0.28 0. (4abcAB
Sh 40.96 +5. 05bAB 58.59 +7.44bB 97.11 +8. 83hcB 0.50 +0. 07cdCDE 0.55 +0. 11abABC 0.29 +0. 06abAB
Tz 38.51 +7. 28bcBC 53.42 +9. 10bedBCDEF ~ 86. 77 +7.39dCD 0.70 +0. 06dE 0.46 +0.05dD 0.26 +0. 03¢dBC
Tw  46.11 +7.17aA 56.03 +6. 65bBCD 98.01 +8.25hcB 0.48 +0. 05dDE 0.48 +0. 05¢dCD 0.26 +0. 04bcBC
Y 32.03 +7.09deD 49.13 +4. 13cedDEF ~ 94.04 +6. 24cBC 0.62 +0. 08aA 0.55 +0. 14abABC 0.23 +0.03dC
F 17.48 19.81 20. 946 12.48 4.53 4.41
P 0. 000 0.000” 0. 000 0. 000 0. 000 0. 000
B D E F SS SI
Bd 0.21 +0. 04beBCD 0.40 +0. 02dE 0. 58 +0. 05bedBC 0. 63 £0. 06bcABCD 0.49 +0. 08abcAB
C 0.24 +0. (4bABC 0. 66 +0. 03cdBCDE 0.57 +0. 04bcdeBC 0.65 +0. 06bAB 0.49 +0. 09abcAB
Gz 0.19 +0. 06cdCDE 0. 68 +0. 041bcABCD 0.52 +0. 03fD 0.55 +0. 08deCDE 0. 47 +0. 09abedABC
Hx 0. 18 +0. 04cdeCDE 0.64 0. 03dE 0. 56 +0. 04deBCD 0. 56 +0. 07cdeBCDE 0. 43 +0. 06bedeABC
Hd 0.28 +0. 06aA 0.55 +0. 02eF 0.46 +0. 02gE 0.61 +0. 16bedBCD 0.38 +0. 19deBC
J 0. 20 +0. 0(4bedBCD 0. 66 +0. 02cdCDE 0.59 +0. 05bcAB 0.71 +0. 08aA 0.55 +0. 13aA
Mh 0.19 +0. 05cdBCDE 0.69 +0. 05abcABC 0. 64 0. 08aA 0.38 +0. 06F 0.22 +0. 09fD
Q 0.14 +0. 03eE 0.69 +0. 12abAB 0.60 0. 03abAB 0.55 +0. 09deCDE 0.52 +0.33abAB
Sh 0.25 +0. 09abAB 0. 65 +0. 07dDE 0.61 +0.05abAB 0.51 £0. 13¢E 0.34 +0. 06eCD
Tz 0.23 +0. 05bcABC 0.71 0. 05aA 0. 54 +0. 05efCD 0. 63 +0. 09bABC 0.49 +0. 08abcAB
Tw 0.24 +0. 2bABC 0.70 +0. 03abA 0. 56 +0. 05cedBCD 0. 54 +0. 06eDE 0.39 +0. 07cdeBC
Y 0.17 +0. 06deDE 0.69 +0. 02abcABC 0.59 +0. 04bAB 0.51 +0. 06eE 0.49 +0. 08abcAB
F 7.82 20.23 16. 06 14.05 7.24
P 0. 000 0. 000 0. 000 0. 000 0. 000

T AEZ BB, NG T 0.05 KF T H8 REFHER 0.01 A RIS P <0.05 HEBE;Y P <0.01 MR,
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3.2 A5
3.2.1 AR RS @k SPSS 18.0 Fiit sy
B FEA T 590 23 B , 7531 Fisher 20531 bR KR
B0, LA 30 MR I AR B0 S A 2 R B L O A, 7
B2 AFENTTRE . IR TT R RIK N  Fyy =
3.143a +0. 6978 +2. 563y +718. 7684 + 16. 557B +

%23 Fisher ZePEH0 )RR B

459.806 C +452.940 D +939.434F - 134. 145F +
247. 009S8S - 6. 23581 - 866. 575

F.=2.859a +0.7798 +2.272y + 699. 1504 +
27.954B + 446.674C + 444.619D + 953.362F -
127.384F +241. 5455S - 3. 1095 —834. 500
PACRHERS B Fo, ~ Fyo

Table 3  Fisher's linear diseriminant functions
FHr K
1555 Bd C Gz Hx Hd J Mh Q Sh Tz Tw Y

« 3.143 2.859 2.966 2.938 2. 889 2.824 3.197 2.968 3. 046 2.914 3.242 2.954
B 0. 697 0.779 0. 842 0. 695 0.707 0.6 1.073 0.671 0.943 0.958 0. 832 0. 596
y 2.563 2.272 2.197 2.276 2.493 2. 112 2.678 2.575 2.384 2.27 2.519 2.306
A 718.768 699.15  696.003 685.116 666.177 741.522 693.209 654.075 679.542 673.095 695.102 722.641
B 16.557  27.954  28.959  26.803 18.109  22.813 20.966  30.911 20. 627 15.617 16.962  36.173
c 459.806 446.674 439.167 461.932 429.432 403.7 516.952 501.738 465.28  468.172 480.659 396.752
D 452.94  444.619 438.415 413.671 461.652 438.932 457.345 382.05 456.778 442.763 464.044 433.763
E 939.434 953.362 959.393 931.823 854.727 941.252 989.723 985.239 935.089 989.297 987.332 950.534
F —134.145 - 127.384 -153.556 —130.54 -182.733 -84.31 -152.007 -127.24 -128.066 -148.91 -160.598 —100. 168
SS 247.009 241.545 229.588 230.785 227.172 263.812 214.959 220.86  222.723 238.716 229.672 228.32
SI -6.235 -3.109 -3.056 -4.205 -11.946 -7.429 -7.895 8.808 -6.097 -2.817 -6.313 0. 884
RO -866.575 —834.5  —812.751 —800.335 -728.392 -850. 16 -916.35 -857.798 —829. 843 —842.292 —876. 848 —843. 204

TEASCH 53 B R AR AR B9 11 A 4 A B0 A6 0
PEARA AT /9 12 /4> 351 o K 53040 531 e B EL
Fy=max(Fy), RIBEA ok {6 B B0 & T W0 4>

%%IJO

3.2.2 JGIRCRAE ARG 3 AL B 5

K4 NGRS

Table 4  Classification result of training sample types

BRI YN RAEAS [, S5 SR B, 12 AR K A ]
FIE B R F AR Y Hd, J (100% ) > Mh, Q
(93% ) >C(87) >Bd(80% ) > Hx,Y(73%) >
Gz, Tz, Tw (67% ) > Sh (60% ), 1 IE# RN
80% , M H TEAf AL g, LR 44

KM BEAER Bd C G, Hx Hd J Mh Q Sh Tz Tw Y CHBR/%
Bd 15 129 0 1 1 0 0 0 0 1 0 0 0 80
C 15 2 139 0 0 0 0 0 0 0 0 0 0 86.7
Gz 15 0 1 10" 2 0 0 0 0 0 1 0 1 66.7
Hx 15 0 2 0 1" 0 1 0 0 1 0 0 0 73.3
Hd 15 0 0 0 0 15" 0 0 0 0 0 0 0 100

J 15 0 0 0 0 0 15" 0 0 0 0 0 0 100
Mh 15 0 0 0 0 0 0 149 0 0 0 0 1 93.3
Q 15 0 0 0 1 0 0 0 149 0 0 0 0 93.3
Sh 15 0 0 1 0 1 0 1 0 9 0 3 0 60
Tz 15 0 2 1 0 0 0 0 1 0 10" 1 0 66.7
Tw 15 0 0 1 0 0 0 1 0 2 1 10" 0 66.7
Y 15 0 0 2 0 0 1 0 1 0 0 0 v 73.3
&it 180 14 18 16 15 16 17 16 16 13 12 14 13 80

D HBER T A (RS D .
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Table 5 Classification result of test sample types
W BEA%L Bd C G, Hx Hd ] Mh Q Sh Tz Tw Y  CHBR/%
Bd 15 12 0 1 1 0 0 0 0 1 0 0 0 80
C 15 2 gl 1 2 0 1 0 0 0 0 0 1 53.3
Gz 15 0 1 9 1 0 0 0 1 1 1 0 1 60
Hx 15 0 2 2 9b 0 1 0 0 1 0 0 0 60
Hd 15 1 0 0 0 149 0 0 0 0 0 0 0 93.3
J 15 0 0 0 0 0 15! 0 0 0 0 0 0 100
Mh 15 0 0 0 0 0 0 12V 1 0 0 1 1 80
Q 15 0 0 0 1 0 0 0 139 0 1 0 0 86.7
Sh 15 0 0 1 0 1 0 1 0 7" 0 5 0 46.7
Tz 15 1 2 3 0 0 0 0 1 0 6 2 0 40
Tw 15 1 0 1 0 0 0 1 1 2 1 gl 0 53.3
Y 15 0 2 2 0 0 1 0 1 0 0 9b 60
it 180 17 15 20 14 15 18 14 18 12 9 16 12 67.8
HIRAEHE DA o M 5 SR b n] LU S[R3 0%
IR DX 53], A2 2 SR 000 O R A T LA
SUISAEE 5 SE8L . 76O A B A 60, Al LA
K H Python 2 F& i PR ] 1 (] &1,
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B PR BRI B 2L 47 7 22 70 Rl 22 B R AR, 4% 1
SR A E 0 2E KV, 4 R 2[R A7 7
NS XRARRIEAT IR 0 B, PR
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BE A A 60% , (ELERIPUNZIEE] T 80% o AR
P Sr BT R, Python 1 5 B3 H 8]
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Fig.2 The main codes of the sofeware use for rapid identifica-

tion
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Rapid identification system for seedlings of medicinal Chrysanthemum morifolium

MAO Pengfei’ , GUO Qiaosheng'* , WANG Tao' , SHAO Qingsong’
(1. Institute of Chinese Medicinal Materials, Nanjing Agricultural University, Nanjing 210095, China;
2. School of Forestry and Biotechnology, Zhejiang A & F University, Hangzhou 311300, China)

[ Abstract |

Objective:To achieve the rapid identification for seedlings of medicinal Chrysanthemum morifolium, the discrimi-

nant equation was established and the software for rapid identification was designed. Method : Leaf structure of medicinal Chrysanthe-

mum of 12 cultivars was analyzed to establish the discriminant equation based on variance analysis and discriminant analysis. On this

basis, the identification program and software ( based on the python language) were designed. Result: Through the analysis of variance

and multiple comparisons for the 11 leaf parameter index data of 12 different cultivars, it was found that that the leaf parameters were

significant different from each other and reached significant levels. The discriminant equation and the rapid identification software were

set up based on the analysis of various indicators. Conclusion: The rapid identification system of seedlings of medicinal Chrysanthe-

mum could be achieved through the establishment of discriminant equation combined with computer technology.

[ Key words |

Chrysanthemum morifolium used for medicine; variance analysis; discriminant analysis; discriminant; python
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