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[ Abstract ] Objective: To establish the evaluation method of Pinelliae Rhizoma ( PR) resources by the
analytic hierarchy process (AHP) and grey correlation degree (GCD) method, so as to explore the differences in
quality components, production efficiency and appearance traits of different germplasm resources cultivated in the
same environment. Method: The quality component index, efficiency index, and appearance traits index of 15
germplasm resources were measured, including moisture, total ash, extractives, total acid content, harvest
index, yield, drying rate, commodity rate, decay rate and deformability of tubers. Based on AHP and grey

correlation method, each indicator data was processed in a comprehensive way, its comprehensive correlation value
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was calculated, and different PR germplasm resources were comprehensively evaluated. Result: Based on three
factors-quality composition, production efficiency and appearance traits, the comprehensive correlation value of A6
was the highest, reaching 0. 749 4, which was followed by A14, A15, A7, and their comprehensive correlation
values were 0. 736 6, 0.726 2, 0.718 2, respectively. Therefore, the source of A6 could be used as an excellent
provenance introduced to the cultivation of PR, and the provenance of Al4, Al5, and A7 could be used as a
useful supplement. Conclusion: The method of AHP and GCD-based multi-index comprehensive evaluation is
simple and comprehensive to evaluate the diversity of different PR germplasm resources, and could provide a
reference for the development and utilization of resources and the screening of high-quality provenances.
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Pinelliae Rhizoma; germplasm resources; analytic hierarchy process method; grey

correlation method; multi-index comprehensive evaluation
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Table 1 Hierarchical structure model of comprehensive evaluation

factors for different germplasm resources
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Table 2 Scoring criteria of target tree map at different levels
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Table 4 Different germplasm resources deformity of Pinellia ternate
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A8 3.92 2.54 3.25 3.24 0. 69
A9 2.53 3.56 2.21 2.76 0.71
Al0 1.90 1.17 0. 68 1.25 0. 62
All 2.09 2.10 1.55 1.92 0.31
Al12 1.07 0.79 1.53 1.13 0.37
Al3 0. 85 0. 69 0 0.51 0.11
Al4 2.27 2.49 1.76 2.17 0.37
Al5 4.29 2.90 2.48 3.23 0.95
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Table 5 Different germplasm resources decay rate of Pinellia ternate
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Table 7 Yield results of Pinellia ternata germplasm resources
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A3 42.42 13.51 9.06 21. 66 18. 11
A4 2.18 3.60 2.57 2.78 0.73
A5 18.15 8.69 9.61 12. 15 5.22
A6 0. 65 1.57 0. 62 0.94 0.54
A7 1.84 1. 44 3.98 2.42 1.37
A8 2.63 1.42 0. 84 1.63 0.91
A9 2.17 2.15 2.08 2.13 0. 05
A10 15.29 10. 39 11.73 12. 47 2.53
All 3.77 3.49 2.50 3.25 0.67
Al2 8.30 9.51 8.89 8.90 0.61
A13 6.06 4.94 5.50 5.50 0.79
Al4 12. 42 12.19 9.78 11.46 1.46
Al5 2.01 2.31 2.04 2.12 0.16
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A6 2.71 2.86 2.46 2.68 595. 11 a A
Al4 2.16 2.61 2.47 2.41 536. 56 b AB
AlS 2.63 2.08 2.41 2.37 527. 67 be AB
A7 2.43 2.26 1.98 2.22 494.32 be B
AS 1.94 2.27 2.16 2.12 472.09 c B
Al12 1.35 1.54 1.65 1.51 336. 46 d C
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A4 0.63 0.58 0.65 0.62 137. 85 gh FG
A2 0.32 0.46 0.49 0.42 94. 12 h G

Table 6 Gain index of different germplasm resources of Pinellia
ternate
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A6 2.76 2.95 3.10 2.94 0.17
A7 1.78 1.76 1.86 1. 80 0.05
A8 2.63 2.69 3.00 2.77 0.20
A9 3.03 3.23 3.44 3.23 0.21
A10 1.38 1.59 1.78 1.58 0.20
All 0.82 0.95 0.94 0.90 0.07
Al2 1.67 1. 87 1.79 1.78 0.10
A13 0.41 0.38 0.31 0.37 0. 05
Al4 1.12 1.31 1.18 1.20 0.10
AlS 1.58 1.49 1.62 1.56 0.07
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Fig.1 Drying and commodity tubers rate of different germplasm

resources of Pinellia ternate
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Table 9 Standard data after initial value of each indicator of Pinellia ternata
e &4 T eSS MR
K4y oy 2 SR Wk HER 667 m® o 1R T R R I
ZHZERT 0.71 0.60 1.93 1.96 8.73 6.32 1.68 3.78 0.01 0.06
Al 1.00 1.00 1.00 1.00 1.00 1.00 1. 00 1.00 1.00 1.00
A2 1.06 1.18 0. 80 1.96 0.35 0. 68 0.92 2.10 1.63 0.53
A3 1.05 1.16 0.87 1.38 1. 39 2.12 1.28 1.78 0.43 2.57
Ad 0.95 0.85 1.12 1.08 1.37 1.00 1.00 0.63 0. 06 0.24
A5 0.97 1.05 0.72 1.31 2.22 3.42 0. 86 1.56 0.24 2.85
A6 0.87 1.33 1. 15 1.50 2.35 4.32 1.12 2.29 0.02 2.91
A7 1.13 0.80 1. 06 1.27 1.44 3.59 1.44 1.40 0.05 2.27
A8 1.03 1.18 1.25 1.23 2.22 2.19 1.37 1.23 0.03 4.32
A9 1.22 1.17 1. 06 1.38 2.58 2.11 1.07 1.35 0.04 3.68
Al10 1.12 1.18 1.00 1.58 1.26 1.35 0.93 1.40 0.25 1.67
All 1.15 1.02 0.98 1.38 0.72 1.70 1.04 0.87 0.06 2.56
Al2 1. 06 0.97 0. 65 1.31 1.42 2.44 1.26 1.38 0.18 1.51
Al3 1.03 1.27 0.91 1.50 0.30 1. 08 0. 85 1.61 0.11 0. 68
Al4 0.94 1.22 1.03 1. 65 0.96 3.89 1. 15 2.25 0.23 2.89
AlS 0.99 1.18 1.18 1.35 1.25 3.83 1.37 2.38 0.04 4,31

YLEH A2 U EE TS AL4 W6 1T A Rl U5 A 40 T
T AT R A 3t DR R R I L 15 A

B BT SR ST AR e i B A6 BT T, H R
HRAE N 0.587 1, JLykgE ALS St MR &, SCHR(E

y FN
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F10 FEREGRKIXKABMNE
Table 10 Grey correlation coefficient and weight of each indicator of Pinellia ternata
. Wi BENTEY PR T
? KAy i iy psy 7 BRI E 667 m® = T TR [EFTES &g 9 3% Wiy JE J3E
AT 0.079 0 0.052 8 0.236 2 0.6319 0.428 6 0.428 6 0.1429 0.249 3 0.593 6 0.157 1
Al 0.936 3 0.913 5 0.819 9 0.814 4 0.353 1 0.442 2 0. 860 6 0.602 6 0.810 2 0.817 1
A2 0.923 7 0.879 5 0.789 1 1.000 0 0.3350 0.428 0 0.846 7 0.714 6 0.722 2 0.898 3
A3 0.925 8 0.882 6 0.799 1 0.879 7 0.365 1 0.501 2 0.912 9 0.678 7 0.909 9 0.626 3
A4 0.946 0 0.944 9 0.839 8 0.826 7 0.364 4 0.442 2 0. 860 6 0.572 4 0.989 7 0.958 1
A5 0.941 6 0.903 6 0.777 5 0.865 8 0.393 4 0.592 8 0.836 1 0.655 1 0.948 4 0.601 3
A6 0.963 6 0.8523 0.844 4 0.901 4 0.398 2 0.677 8 0.881 6 0.738 5 0.998 3 0.596 8
A7 0.911 0 0.954 9 0.829 3 0.859 1 0.366 6 0. 606 6 0.944 5 0.638 8 0.991 4 0. 656 2
A8 0.929 8 0.879 5 0.861 6 0.8524 0.393 2 0.505 4 0.930 5 0.622 8 0.995 1 0.497 4
A9 0.892 0 0.881 1 0.828 8 0.879 7 0.407 1 0.500 3 0.873 7 0.634 8 0.992 7 0.538 0
A10 0.9123 0.879 5 0.819 4 0.916 5 0.361 1 0.459 3 0.848 7 0.638 7 0.947 1 0.723 7
All 0.905 5 0.910 2 0.817 5 0.879 7 0.345 1 0.477 2 0.867 8 0.591 8 0.987 6 0.627 6
Al2 0.9230 0.918 6 0.767 5 0.865 8 0.366 1 0.5209 0.908 1 0.636 8 0.962 4 0.744 1
Al13 0.9310 0.863 4 0. 805 7 0.901 4 0.3335 0.445 7 0.8355 0. 660 2 0.977 4 0.871 1
Al4 0.948 0 0.872 6 0.824 1 0.9320 0.352 0 0.634 5 0.888 6 0.733 2 0.951 4 0.597 9
Al5 0.938 0 0.879 5 0.849 6 0.872 7 0.360 6 0.628 4 0.9313 0.750 8 0.992 8 0.498 2
F11 FEFREMESIMHRBINESIEN
Table 11 Evaluation results of introduction and cultivation of Pinellia ternata from different provenances
5 Ry R e MURT wewr 50F sen
A E 0.461 5 0.461 5 0.076 9
Al 0.8317 15 0.463 8 13 0.759 5 14 0.656 4 14
A2 0.939 0 1 0.447 9 15 0.747 9 15 0.697 7 8
A3 0. 865 7 9 0.501 7 9 0.807 7 13 0.693 3 10
A4 0.846 5 14 0.468 6 12 0. 880 7 2 0.674 7 13
A5 0.854 1 12 0.542 1 5 0.820 8 12 0.707 6 5
A6 0.891 6 4 0.587 1 1 0.870 5 3 0.749 4 1
A7 0.862 2 11 0.552 0 3 0.850 9 5 0.718 2 4
A8 0.863 4 10 0.518 0 6 0.824 1 11 0.701 0 7
A9 0.870 0 7 0.513 7 7 0.832 1 10 0.702 6 6
A10 0.892 5 3 0.472 8 11 0.835 1 8 0.694 4 9
All 0.869 8 8 0.476 3 10 0.832 4 9 0.685 3 11
Al2 0.851 0 13 0.509 9 8 0.846 9 6 0.693 3 10
A13 0. 880 4 5 0.453 3 14 0.881 6 1 0.683 4 12
Al4 0.905 9 2 0.549 7 4 0.8415 7 0.736 6 2
AlS 0.874 0 6 0.556 9 2 0.854 8 4 0.726 2 3

0.556 9,3 FRBPAERMA R A2 W, REE
30.447 9, 0] W A2 PUJI| g 7S AP IR S Al AP R AR L
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Fr 0045 HEF b, DT P 26 Hh A5 Rk 2 L T B S Fil
FEA AP BT I, 3R 11 a] UL, 15 A BT 9% 5 A &5
A LBEREF N A6 > Al4 > A15 > A7 > A5 > A9 >
A8 >A2 >A10>A3 =A12>Al11 >A13>A4 >A1,H
HhiR R e A6 SN R, HLE G OG0, 749 4
Fr AS WAL FEBH AR BRI bR A, AL LRI,
ATS SRR RT AT ] Fe 9 PG A A £ A O IR AL
L, HZR G RBE Y >0.71, AT UL, A6 AT AE Ry 5t M
Ak 7 BB S 2 B 5 | Rl 0 SRR R DX AT 5 | Rt
58, AL4 LR TT, A1S 53 JN 6k 2 F A7 38 g 31 75 7]
VR R DL 3R I 5 | i DR Y A 25 b 78 35 47 51 it 56
5.

4 iTig

TEH 2 A 7 0 T R R R T 35 T A A i aE
PRAT R 2 B A0 O R 6T 5 ) 43 A R Y b
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) E
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R AR,

TEABEFE Y, 1S A AS [ F 5T 95 35 44 W 02 32 L)
ISESNCIEY/IN IS 3T SN INIUP=E 0N
B BT, b R E BB B IR B B B B AR
0. 18% , L i b >F: B A S WL T IR L 5 Ath o S5t 9% U5 7
D, 1H HE B R 5 R0 L H R BT 5% URAIR , BOK g
YER LB RN IR o 2 HO B — 48 bR R AT 25 5k HE O
DS e SEBRAF G, PRI, £ A UL AR L A= 72 2805 R

Jr R T2 3 7 T PR R AT IR A, B 4 T B kA%
T8 bR Z 6] B SCHRAE | % 4 S A2 7 3 HAT A i 2R
P o AR S T i £ G S IBAR 19 R /NS B S BT 1Y
ol Tt % 5y i A A A W AE R SN A R R
P8 8 b T B R AT A S I B R R A g AR R AT
D, e 7 o e R AT TR T T Rl R, S B E R
(O IF 45 AR AL, LA [ B B 5 0[] — 7ol ol ¢
R Ah LAY SR R R B — I T A
W53 Ao %) A [ 2 B B R B9 £ 45 A, AU 28
P 3 B A il DR B A BB IR, O R M X SR A
A = PR I 2 2 A

e Ah A TRBTA 5 20 40) A Ui 156 4 1IE B A I
PEAT S 51 FOWLEE , IF 0 R Fft P15 | o DX S8 ) 2%
%, LA U 06 1 3 b 55 L 4 S R A o SR 5
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