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Comprehensive evaluation on yield and quality of Pinellia ternata from Sichuan
based on principal component and cluster analysis
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Abstract: Objective To comprehensively compare and evaluate the yield and quality of Pinellia ternate from Sichuan province and
provide a basis for breeding and high-yield cultivation of it. Methods Principal component analysis (PCA) on 14 main agronomic
characters and three quality characters of 22 species of P. ternata came from Sichuan were analyzed, and the comprehensive evaluation
and cluster analysis were carried out. Results The yield increase rate, leaf weight per plant, and proliferation rate had greater
coefficients of variation among species, while the contents of uridine, guanosine, uridine, and guanosine had smaller coefficients of
variation. PCA showed that the 17 main traits might be represented by six principal components, and the cumulative contribution rate
was 89.829%, and induced that tuber morphology factor, plant type, quality factor, proliferation rate factor, large grain rate factor, high
yield increase rate, low reproduction factor, and yield increase rate factor, respectively. The comprehensive score of 6 was the highest,
which was the higher yield and inferior quality material, and the comprehensive score of 13 was the lowest, which was the lower yield
and higher quality material. The test materials could be divided into four types by cluster analysis. Conclusion The comprehensive
evaluation method is reliable by PCA and cluster analysis. The wild resources of P. fernate in Sichuan basin is rich. We can choose
some high quality resources among them to provide the basis for the selection of new varieties of Sichuan.
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Table 1 Accession numbers and its sources of tested samples
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7 EEHR AR 141 | 18 /w7 41
8 HutieREAREBIEARN 341 | 19 Bl L s =k
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Table 2

agronomic characters and contents of uridine and guanosine

Performance and variance analysis of main

of P. ternata from Sichuan

PR 75 3 BE BREH
Hem (X, em) 8.7~22.5 1424 2578
B FRE (X, g 0.22~1.74 0.62 59.60
KKEZ (X3, mm) 15.01~21.99 17.19 10.90
KRR R (X, g 2.08~5.46 314 31.96
hRiER (X5, mm) 10.05~14.94 12.37 11.57
Hoki R e (X, @) 0.74~1.96 1.41 2629
/NREE AR (X7, mm) 5.72~10.26 8.67 13.54
ANRLERL IR (X, g) 0.10~1.08 0.60 37.09

KHLE (X, %)
R (Xig %)
INRLE (X, %)
WirE (X, %)

9.74~317.38 19.62 41.16
15.75~47.18 29.40 33.01
29.58~72.35 50.90 27.03

5.00~160.06 45.35 75.06

W% (X ) 0.45~3.57 1.47 58.64
Rk R (X @) 1.28~5.48 3.20 37.06
AR (X5, mgg)  0.3876~0.9536 0.6872 18.67
YR (X mgg!)  02969~09389  0.6962 22.82

SRR (G, mgg ) 0.6845~1.8920 13834 1835
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Table 3 Correlation analysis on main agronomic characters and contents of uridine and guanosine in P. ternata

IH'){k Xl X2 X3 X4 XS Xﬁ X7 XS X‘) Xl() Xll X12 Xl3 X14 XlS Xlﬁ
X, 0873

X; 0067  0.050

X, 0173 0149 09477

Xs 0075 0132 0758 0673

X¢ 008 0226 0689 06817 0882

X; 0315 0344 0386 0306 06827 0.658"

Xg 0357 0368 05917 0489° 07227 0.642"  0.839"

Xy 0146 -0.152 —0.059 -0.105 -0.039 -0.002 -0.167 -0.082

X 0597 0503 0062 0035 0161 0022 0058 0329  0.194

Xy —0.334 0265 -0.009 0037 -0.091 -0.014 0058 -0.184 -0.723" -0.818"

Xp -0028 0039 -0.126 -0.021 0013 0073 -0.126 -0.088 -0244 —0.037  0.169

X -0201 0074 -0.107 -0.159 0067 0190 0223 0074 -0.136 0332 0313 —0.068

Xy 0021 0251 0394 0328 05757 06747 05377 05517 0176 0013 -0.112 -0.126 0736

Xis 0080 0051 —0283 -0247 0012 0004 0134 -0.035 -0.02 009 —0.055 0201 0160 0.110

Xio 0236 0185 —0.693" -0.620" -0.482" —0.504" -0219 —0290 0.116 0236 -0234 0.121 —0.180 —0.371 0.558"

X 0188 0142 -0576" -0512° -0307 -0313 -0.069 -0.199 0062 0196 -0.174 0.177 —0.032 —0.177 0.855" 0.908"

R BB TR 5% 1% 8K, FER

“and "indicated the significant level at 5% and 1%, respectively. Same for following tables
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HN 13.640%, ALYUEMEFEIGTNR, PO
T 55 4 FRATIRFIEE A 1.776, DTHRAA 10.450%,
YA R, LA A BRI, Bl
KRRF T 5 5 BRI HIFHEEDN 1339, TIfkR
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Table 4 Eigen values, contribution, accumulative contribution, and eigen vector of six principal components

A+ 1 B 2 B+ 3 B+ 4 A5 A+ 6
X 0.078 0.408 -0.073 0.339 -0.273 0.017
X, 0.111 0.378 0.045 0.263 -0.371 0.238
X, 0.369 -0.077 -0.165 0.063 0.190 -0.063
X, 0.343 -0.058 -0.157 0.160 0.207 0.043
X; 0.374 0.056 0.057 -0.052 0.270 -0.052
X, 0.371 0.035 0.126 -0.069 0.200 0.115
X, 0.295 0.156 0.260 0.024 -0.046 -0.379
X; 0.337 0.195 0.065 0.021 -0.005 -0.222
X, -0.035 0.113 -0.273 -0.594 0.095 0.094
X 0.041 0.429 -0.274 0.001 -0.012 0.133
X, -0.008 -0.369 0.353 0.347 -0.047 -0.149
X, —0.049 0.008 0.164 0.284 0.418 0.707
X 0.073 -0.096 0.464 -0.271 -0.397 0.262
Xy 0.284 0.063 0.274 -0.371 -0.182 0.246
X5 -0.107 0.253 0.400 -0.101 0.372 -0.110
X6 -0.298 0.314 0.132 0.011 0.109 -0.137
X —0.240 0.324 0.285 —0.044 0.256 -0.141
FEAEAH A 5.546 3.396 2.319 1.776 1.339 0.895
PINER A 32.623 19.977 13.640 10.450 7.877 5.263
LN Wil INER 7 32.623 52.600 66.240 76.689 84.567 89.829

24 ARENIFHEEFHNESITEN Ko AR 22 A FTBEIR S0 1 4 28, TRSRIETE LR
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Table S Comprehensive evaluation of 22 P. ternata from Sichuan province for yield and quality

P F| F, F; Fy Fs Fs s DRV
1 3.430 0.943 —1.387 1.099 —0.067 —0.383 1.195 2
2 0.533 4.260 —-0.016 0.010 —2.526 0.341 0.841 5
3 —2.283 —-0.601 —2.748 —2.027 1.020 1.310 —1.294 21
4 —2.438 0.979 -1.318 2.043 —-1.381 -0.417 —0.688 17
5 1.518 —0.591 2.685 0.497 —-1.182 2.307 0.818 6
6 5.743 —0.326 —3.881 —0.198 —0.081 —0.004 1.231 1
7 —3.335 0.315 —0.291 0.281 0.230 —1.258 —-1.071 18
8 —0.947 0.987 —0.596 0.677 —0.698 0.273 —-0.159 14
9 —2.833 0.641 —1.088 —1.734 —0.343 —0.123 —-1.149 20

10 —2.258 —1.525 —0.645 1.025 —0.392 —0.554 -1.074 19
11 1.774 —-1.813 1.453 0.126 -1.151 —0.650 0.297 10
12 1.144 —2.265 1.503 —2.185 —1.700 0.186 —-0.231 15
13 —3.459 -3.521 —0.358 0.758 —0.525 —0.293 —1.846 22
14 1.089 —0.624 1.434 0.515 0.526 —1.298 0.449 8
15 —0.682 1.610 0.985 —3.267 1.077 —0.581 —0.051 12
16 —0.626 3.834 1.349 1.184 1.983 0.534 1.056 3
17 —-1.070 -1.792 0.104 1.997 1.617 1.588 —0.269 16
18 0.369 0.709 1.301 0.021 1.126 0.107 0.535 7
19 —0.355 1.109 —-0.119 —-0.110 0.186 0.288 0.109 11
20 2.755 —-0.516 0.947 0.570 1.221 —-1.753 0.979 4
21 —-0.357 —0.084 1.042 —0.849 —-0.079 —-0.413 —0.106 13
22 2.287 —-1.730 —0.357 —0.433 1.140 0.792 0.430 9

Fo6 ETFERZHRRREMSHENSE

Table 6 Classification based on main agronomic characters and contents of uridine and guanosine

2
fm

X XN X X X

Xs Xy

Xg

XIO Xll X12 X13 X14 X15 X16 X17

—

13.69 0.48 1586 2.55 10

II 15.00 0.64 21.99 538 14
nr 2035 1.35 16.08 2.51 13
IV 1345 0.58 1792 3.49 13

.96
.94
15
.02

1.05 7.52 038 20.35 2791 51.75 101.20 0.95 1.95 0.6400 0.7600 1.4000
1.96 9.62 1.08 2495 4495 30.10 110.07 1.45 3.81 0.3876 0.2969 0.6845
1.46 9.56 0.77 18.65 45.89 3546 151.85 1.46 3.48 0.7913 09219 1.7132
1.61 9.25 0.68 18.78 26.08 55.14 76.58 1.95 4.01 0.7300 0.6500 1.3700
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Fig. 1 Cluster diagram based on yield and quality

characters of 22 P. ternata from Sichuan province
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