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Analysis and comprehensive evaluation of agronomic and nutritional quali-
ty traits of lily germplasm resources
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Abstract: Using 17 lily germplasm resources as materials, the genetic diversity of 12 quality traits and 27 quantitative
traits was analyzed by variance coefficient and Shannon-Wiener diversity index (H') , and the agronomic and nutritional quali-
ty traits of lily germplasm resources were comprehensively evaluated by correlation analysis, principal component analysis,
membership function and stepwise regression analysis. The evaluation indices were screened to provide reference for the breed-
ing of new lily varieties. The results showed that 47 variation types were detected by analyzing 12 quality traits. The Shannon-
Wiener diversity index ranged from 0.36 to 1.71. The coefficient of variation of 27 quantitative traits ranged from 0.06 to 0.58.

And the Shannon-Wiener diversity index ranged from 1.23 to 1.97. The results showed that there were significant differences a-

mong the traits and the variation types were abundant. The
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correlation analysis of 27 quantitative traits showed that
there were significant or extremely significant correlations

between phenotypic traits and quality traits. The 17 lily



722 H K&k 2% W]

2024 4 55 40 & 4 W)

(Lilium lancifolium Ker Gawl.) were the top three lily varieties evaluated comprehensively by subordinate function. By using

stepwise linear regression method, four comprehensive evaluation indexes of lily germplasm resources were selected, which

were dietary fiber content, iron content, total phospholipid content and fresh weight of bulb.
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Table 1 Seventeen lily germplasm resources
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Table 2 Twelve descriptive traits and classification criteria of lily

germplasm resources
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Table 3 Specific determination methods and main test instruments
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Table 4 Variability of quantitative traits of lily germplasm resources

DIRRLL AR 3 5 b 35% 5 Ak M DL AT (5 %
bR 2, B8 35%, PR R 0] DL B
O LG T, b 24% , NPUR M (8 32 5
N, TR 47% . A 47% 1 5T IR SR BE
D A1 %R BFHRAE N R BERD i [ BROE 85 25 A0
P R SR i R d i, B0 88%

PR WA RUME M B b || HR LLES S
R (cm) 73.25 18.37 57.89 54.88 12.85 Mg 0.22 1.57
254 (mm) 15.83 4.89 11.44 10.94 2.52 E S 0.22 1.78
SEE M (mm) 244.04 163.26 208.03 80.78 27.04 bon 7} 0.13 1.71
4 (mm) 124.70 57.96 93.41 66.74 18.81 RIS 0.20 1.97
9% (mm) 23.02 2.94 15.73 20.08 5.38 58 0.34 1.67
4L 133.67 40.33 75.25 93.34 27.69 4L 0.37 1.81
WIRS 9.33 3.33 6.12 6.00 1.47 VRS 0.24 1.79
AE4E (mm) 194.04 57.43 139.58 136.61 30.01 i 0.22 1.62
2L 6 5T () 162.23 61.42 107.52 100.81 27.56 EN Iy 0.26 1.87
%2242 (mm) 51.16 41.54 44.87 9.62 2.49 =212 0.06 1.71
1% 2B 4% (mm) 86.34 59.42 71.17 26.92 6.91 (N F 0.10 1.93
[ES I 0.71 0.54 0.63 0.17 0.04 I Xip 0.07 1.82
2L A (mm?) 35.17 14.52 22.69 20.65 5.38 25 AR 0.24 1.85
KRS (%) 21.39 11.09 14.47 10.30 2.89 IR 2N 0.20 1.68
SRR (mg/g) 0.77 0.21 0.32 0.56 0.13 SRR 0.41 1.46
SRS i (mg/g) 34.31 16.37 21.69 17.94 5.52 B £ 0.25 1.49
KGR (%) 79.30 54.30 62.12 25.00 5.14 Ko 0.08 1.54
IRy (%) 2.91 0.26 1.85 2.65 0.62 IRy 0.34 1.23
EAREE(%) 4.20 1.91 2.70 2.29 0.70 EHPE R 0.26 1.75
NG5 & 5 (%) 0.66 0.25 0.42 0.41 0.13 ISR 0.31 1.61
RS (%) 1.81 1.39 1.66 0.42 0.10 R 1 £ 4 i 0.06 1.71
oKL EW F i (%) 42.80 15.30 32.90 27.50 5.42 Wk AL & ¥ & it 0.16 1.55
R CEFE(mg/g) 0.31 0.17 0.22 0.14 0.03 HrERCEE 0.13 1.69
52 (mg/kg) 95.50 19.80 38.20 75.70 22.21 5 i 0.58 1.23
B (mg/kg) 481.00 90.20 210.69 390.80 101.41 R 0.48 1.63
BEE 1 (mg/kg) 7.30 3.10 5.39 4.20 0.97 B 0.18 1.75
A B (pe/ke) 15.84 5.80 8.13 10.04 2.27 ZERIRTIES 0.28 1.45

2.3 BEMRERIR27 MHEHKOEXES T

X517 43 A BB IR A 27 Ao PR A

FHORAE AT, 25 2R 7 45 AR T80 A7 A A ] 2 1Y
P 2) . A& 5250 58 1 i



726 H K&k 2% W]

2024 4E 5 40 & B4 )

LY B ) B IE A5G (P<0.01) ; 25 ff
o M R R A B 2R A R A R A R R A
IEAESG (P<0.01) ; 22 5 i | i 24 e 3 IF
FHIE (P<0.01) , 5162 50 % 25 ff i i | 5 25 9
(EN =N F N NN AR o R T
IEA G (P<0.05) MK 54F & 2 3 1A ¢
(P<0.05); M55 5 16 12 2 & 25 1F A ¢ (P<
0.01) , 55 F- % S 4% 2 3 Uk 56 (P<0. 01) , 5 1%
0 2 B 5 R S A A OG5 A AILAT B R R A
K(P<0.05) ;M 858G i BE & i A LA B
HERFEFME(P<0.05) ;B 254012 2L 812
L 2R AP R 5 IE A DG (P<0.01) ; BB R 5
SVEER AT AL S A 2 IE A G (P<0.01)
IR 1 5 K 4y i B 3 IE A G (P<0. 01)
SRR B E MG (P<0.05) , Sk G Y 2
e W E AR (P<0.01)  AKIETEZ B S5 E A RS
W FEA K (P<0.01) ;55 & 5%k E 2k
FIEAE(P<0.01) , FESEFRA = i | 38 5o UL ZE bk
o 2R R K I SE | B A AR T R
SRG T  BE A YR B i BRI DL Rk B LA
BTG 25 2 S P R A 7 30
24 HAMBREBERRESH

] 3 g rp 3R SRy — 2 R R 4 O R AT,
TR R —ZR M R R 3 B MR A BT A o o % U
Hr AR AR ARG, o] AR TR EMRR A i 2 | 36T
27 MECETEREE 17 E G TRIER N 6 25, I
HE 1 RAEEE 3 A BT IR RIS AR SR S
TINS5 2 AR 2 R BT IR 1% 2 Y U
ESNER =S 3N EIUNIN = Ny TR
RS B 85 K5y KA Fr e, 5 3 B 2
YRR BT BRI RGIR A AR SRR R R
TR, B 2R A G AR R BT, o R
Z RAEEIE S ERMIEERE, B4R uE 20
PSR U8 i  0 UR s 2R AR |l 2K G o ot | 2R A
R B ZEp i i/, b iR RN, 55 REE 4
(ORI I eI AR Y i SN i N I g e
LN TN N Y ALy N B SN U N 2 2 € E
FFRP A WA R S ) R RS A S 0
BRI IRIEHE, 5 6 FRMIFEL Y 4 Iy Rl ¢
U8 2 BT 0 i 2R R R/ N HLE i i 45/ 0N (R R
R ARG B ACE FR ) o i A X A, ]
VESRBE B 56 WA E SRl Bl A o B A

x5 BEMRAABEREERFEER
Table 5 Investigation results of quality traits of lily germplasm re-

sources
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Fig.2 Pearson correlation analysis of quantitative traits of lily germplasm resources
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Table 5 Principal component analysis of some agronomic traits and quality traits in different lily germplasm resources

PR F A 1 F Y2 F Y3 FHr 4 FEWIY 5 EWSr 6 FHr 7
e 0.504 -0.447 0.490 0.065 0.479 -0.065 0.051
el 0.892 -0.136 0.118 0.215 0.163 0.059 -0.092
IR 0.732 -0.051 -0.049 0.237 0.264 -0.380 -0.003
RN 0.721 -0.294 -0.323 0.065 -0.242 -0.258 0.115
5 0.454 -0.821 0.012 -0.038 0.066 0.096 -0.056
g -0.370 0.827 0.128 -0.144 -0.059 -0.015 -0.130
TEAEL 0.510 -0.425 0.075 -0.273 0.129 -0.528 -0.192
11z 0.141 -0.574 0.497 0.086 0.364 0.265 -0.321
gl ZEf o i 0.708 0.453 -0.045 0.073 -0.376 0.124 0.116
187 Ve 0.661 0.410 0.028 0.303 -0.256 0.415 -0.121
=L A% 0.723 0.202 0.329 -0.246 -0.485 0.055 0.006
(X -0.491 0.035 -0.449 0.524 0.405 0.243 -0.095
g ZEIATR 0.742 0.263 0.270 -0.139 -0.486 0.175 -0.034
TR 2 -0.162 -0.290 0.702 -0.333 -0.111 0.329 0.181
SBENR & 0.078 0.584 0.316 0.681 0.037 -0.070 0.065
SHH R 0.093 0.643 0.181 0.266 0.068 -0.497 0.131
Koy F ik 0.534 0.234 -0.580 -0.142 0.469 0.248 -0.031
T 0.184 0.141 -0.821 -0.347 0.082 -0.053 -0.037
A= -0.060 -0.264 0.539 -0.518 0.124 0.035 0.399
Ne ;& & 0.373 -0.423 -0.089 0.449 -0.377 -0.010 0
JiE AR 4 0.511 0.048 0.514 0.218 0.515 0.108 0.108
oKL G & -0.529 -0.194 0.577 0.230 -0.460 -0.233 -0.018
HAERCEHE -0.162 -0.393 -0.056 0.343 0.014 0.070 0.762
555 ik 0.302 0.580 -0.121 -0.398 0.326 -0.053 0.441
B 0.287 0.764 0.101 -0.356 0.242 0.093 0.017
B -0.169 0.338 0.735 -0.334 0.197 -0.147 -0.291
A HUAG S B -0.058 0.590 0.536 0.469 0.232 0.013 0.028
TR 6.255 5.400 4.401 2.759 2.521 1.388 1.311
TR (%) 23.17 20.00 16.30 10.22 9.39 5.14 4.86
Bt ol R (%) 23.17 43.17 59.47 69.69 79.02 84.16 89.02

FRapr it s B A3 W (X)) i SR D (EGR 6) , e IR LR G AN D {HR/NXS
A2 T T A RS TTERARALE (0.26,0.22, 17 By A S AR IR RMRBEATER S VR, D (E
0.18.,0.11.,0.10.,0.06.0.05) il A 3 I8 HLs K, HERGRBEIBLT
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Table 6 Comprehensive evaluation results of different lily germplasm resources

oA
Al DA He4
F1 F2 F3 F4 F5 F6 F1
SD1 -13.42 6.27 -8.57 -0.84 -2.36 0.17 0.14 0.29 13
SD2 1.80 -2.84 -0.73 4.49 2.65 -1.17 -0.03 0.50 5
SD3 1.40 -3.28 -4.48 3.50 0.30 0.06 3.00 0.46 7
SD4 -6.64 0.18 -4.01 -0.61 -1.57 0.85 -0.98 0.34 12
SD5 12.95 8.58 -5.72 -0.98 3.12 1.97 0.11 0.69 2
SD6 -3.66 -2.71 2.42 -0.73 2.44 0.03 -0.79 0.43 9
SD7 -1.77 -5.91 0.04 -1.29 1.56 -1.84 0.32 0.36 11
SD8 5.57 -3.68 4.85 -1.43 -5.87 1.86 -0.31 0.47 6
SD9 4.14 -5.14 1.08 0.03 -0.77 -0.16 0.57 0.45 8
YN1 -8.06 -2.10 3.88 -1.86 2.21 2.30 1.76 0.45 8
YN2 -0.07 -4.38 -0.70 -0.23 -2.47 -0.79 -0.85 0.36 11
YN3 8.24 1.35 -3.70 0.14 -1.45 -0.26 -1.46 0.50 5
YN4 2.74 -1.61 3.41 -1.71 -0.01 0.57 1.21 0.51 4
YN5 -3.32 -1.90 2.44 -0.19 4.15 1.03 -2.78 0.46 7
YNG6 1.27 -3.00 -2.11 2.06 -1.06 -1.50 -0.71 0.41 10
JD1 1.72 8.01 3.23 -6.18 0.46 -2.87 0.81 0.54 3
LZ1 -2.88 12.14 8.66 5.84 -1.34 -0.24 -0.02 0.71 1
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