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Evaluation of Agronomic Traits of 80 Pennisetum Accessions and
Screening of Excellent Germplasm

LLIU Hong-shuo'*, WANG Wei-wei"*, FAN Xi-feng', SUN Xin-bo®, YUE Yue-sen',
TENG Ke", LIU Ling-yun"
(1. Institute of Grassland, Flowers, and Ecology, Beijing Academy of Agriculture and Forestry Sciences, Beijing 100097, China;

2. Hebei Agricultural University, Baoding, Hebei Province 071000, China)

Abstract: Elephant grass (Pennisetum purpureum) and hybrid Pennisetum are high-quality forage grasses with
remarkable biomass potential. However, evaluation of their adaptability and agronomic performance in North-
ern China remains insufficient. This study aims to systematically evaluate the agronomic traits of 80 Pennisetum
accessions in Beijing and screen the excellent germplasm suitable for northern cultivation. Seven key agronomic
traits, including plant height, leaf length, leafl width, tiller number, stem diameter, fresh weight, and dry
weight were measured for the 80 accessions. Then coefficient of variation (CV) analysis, correlation analysis,
principal component analysis (PCA) , and subordinate function analysis were employed for comprehensive
evaluation. The results showed that the 80 accessions exhibited rich genetic diversity. The CVs of the seven
traits ranged from 10.97% to 78.77% , with dry weight (78.77%) and fresh weight (69.85%) exhibiting the
highest variation, this indicates that there are significant differences in biomass-related traits among different
genotypes. By correlation analysis, individual that leaf length and leaf width, as well as fresh weight and dry
weight, were both highly significantly positively correlated (P < 0.01). Principal component analysis (PCA)
revealed that four principal components accounted for a cumulative contribution rate of 89. 70% , primarily repre-
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senting biomass factors, plant architecture factors, and tillering factors. Based on the membership function

values, the top 10 accessions with superior comprehensive performance were identified. P. americanum X P.
purpureum ‘Sumu No. 4’ , P. purpurewm ‘Chuanyu No. 1’ , P. purpurewm ‘Zise’ , P. purpureum

‘Huanan’, P. americanumXP. purpureum ‘No. 11’ , P. purpureum ‘No. 31’ , P. purpurewm ‘Guiminyin’ ,
P. americanum X P. purpureum ‘CHP31’ , P. purpureum ‘No. 10’ and P. purpureuwm ‘Dehong’. This study
provides high-yielding Pennisetum germplasm for forage cultivation and breeding in Northern China.
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Fig. 1 Photographs of plants representing Pennisetum species
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Table 1 Information on the origin of the 80 test samples

45 Germplasm code it 44 FX Germplasm name B4 Species name K Hh Origin

1 S B P. purpureum 76} ¥ Hainan Province
2 LH 2 B P, purpureum % Hainan Province
3 G3 L P. purpureum 1 74 Hainan Province
4 A B P, purpureum 3 ¥ Hainan Province
5 RES B P, purpureum 7 Hainan Province
6 L6 B8P, purpureum 1 F§ Hainan Province
7 LT L P, purpureum 3 ¥ Hainan Province
8 RIES B P, purpureum % 7 Hainan Province
9 L9 L P, purpureum 1 Hainan Province
10 £¥10 B P, purpureum % Hainan Province
11 £ 11 B P, purpureum i 7 Hainan Province
12 12 L P, purpureum ¥ Hainan Province
13 RE 13 R P. purpureum 1§ Hainan Province
14 L 14 B P. purpureum 1 ¥ Hainan Province
15 L5 B P, purpureum 7§ ¥ Hainan Province
16 RE 16 R P. purpureum i Hainan Province
17 LT LR P. purpureum 1§ Hainan Province
18 LIS G P, purpureum 7§ ¥ Hainan Province
19 R 19 B P, purpureum %7 Hainan Province
20 G20 B P. purpureum 1§ F§ Hainan Province
21 L 2] B P, purpureum 76§ ¥ Hainan Province
22 LR 22 B P, purpureum % Hainan Province
23 G 23 L P. purpureum 1§ Hainan Province
24 LI 24 B P, purpureum 7} ¥ Hainan Province
25 S 25 B P, purpureum 1% 7 Hainan Province
26 G 26 G 8P. purpureum 1§ Hainan Province
27 LT L P, purpureum 7 B Hainan Province
28 S 28 B P, purpureum 7 Hainan Province
29 SH 29 L P, purpureum 1 i Hainan Province
30 S 30 B P, purpureum I~ 7% Guangdong Province
31 %531 B P, purpureum % ¥ Shaanxi Province
32 AR B B IR P, americanumXP. purpureum YL.75 Jiangsu Province
33 532 B P, purpureum 1 Jt Hebei Province
34 [iE] 4 4.2 Z SRR P. americanumXP. purpureum ‘Minmu 42° 2 Fujian Province
35 B4 5 F R ZRAER B P. purpureum X P. typhoideum ‘ Reyan No.4” 41 Sichuan Province
36 HH4AIHRHE G P, purpureum ‘ Jingyu 43’ 4t 5T Beijing City
37 %33 B P. purpureum P9 )1l Sichuan Province
38 R QR A G5 P, americanum X P. purpurewm ‘ Nanmu No.1’ 4 Fujian Province
39 ANZE AR 2L B EE P. alopecuroides W1t Hebei Province
40 aR1Y Z R P. americanumXP. purpureum J" P Guangxi Province
41 ERCLIE S S5 P. purpureum ‘ Guiminyin’ J” 78 Guangxi Province
42 SO IR ML P, americanumXP. purpureum ] 74 Guangxi Province
43 H AR R ZR R B L P. americanum X P. purpureum J P Guangxi Province
44 CHP31 258 R B B IR EL P. americanumXP. purpureum‘ CHP31’ YTI.75 Jiangsu Province
45 e 15225 4 8 IRAE R E (P, americanumXP. purpureum) X 7 Hainan Province
P. purpureum ‘ Guimu.No.1’

46 P IRAER L P, americanum X P. purpureum i 7§ Hainan Province
47 TR R I LR B P. americanum X P. purpureum I~ 74 Guangxi Province
48 HZTCK B P. purpureum P9 )il Sichuan Province
49 AN 3 B P, purpureum 7§ B Hainan Province
50 B35 B P, purpureum J" V4 Guangxi Province
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45 Germplasm code # it 44 FR Germplasm name

4 Species name K5 Hb Origin

51 R 36 R P. purpureum J” 75 Guangxi Province
52 Ht g e B P, purpureum P il Sichuan Province
53 S]] L P. purpureum % Fujian Province
54 Fi i 5L R P. giganteum % ## Fujian Province
55 S 34 B P, purpureum P4 )il Sichuan Province
56 1SR L P. purpureum  Yunmu No.1’ 2 M Yunnan Province
57 JEE R G B P, purpurewm ‘ Mott” YT.75 Jiangsu Province
58 XS XA L P, purpurewm ‘ Chuanxu No.4’ 9 )1l Sichuan Province
59 JNE 1545 G5 P, purpureum ‘ Chuanyu No.1’ Pu il Sichuan Province
60 KOG B P, purpureum ‘ Zise’ I~V Guangxi Province
61 25 G B R P, purpureum * Sumu No.2’ 1.5 Jiangsu Province
62 IR G P, purpurewm ‘ Guiminyin’ YL.J5 Jiangsu Province
63 [y 1 L P, purpurewm ‘ Dehong’ 2 Yunnan Province
64 BRI S R P. purpurewm ‘Huanan’ YT.75 Jiangsu Province
65 ZL1 G P, purpureum i1 Jt Hebei Province
66 71.2 ZSCR B P. americanumXP. purpureum 7t Hebei Province
67 7ZL3 B P, purpureum [t Hebei Province
68 ZL5 ZR B P, americanumXP. purpureum i 4t Hebei Province
69 716 L P. purpureum Tt Hebei Province
70 ZL7 B P, purpureum [k Hebei Province
71 AR L5 P. purpureum Tk Hebei Province
72 7112 I P, americanumXP. purpureum W14t Hebei Province
73 7113 Z R T P. americanumXP. purpureum 4t Hebei Province
74 719 TR P, americanumXP. purpureum 1 ¥ Hainan Province
75 7110 AR P. americanum X P. purpureum % Hainan Province
76 TN A T AR Z R P. americanumXP. purpureum ‘ Sumu No.4’ VL5 Jiangsu Province
77 ] 4L 6 5 2 AC AR R L Ze AR B P. americanumXP.purpurewm ‘ Minmu No.6’ Pu il Sichuan Province
78 1 SREMER BZREBE P. americanumXP. purpureum ‘Bangde No.1”  J7 V4 Guangxi Province
79 4115 Z4 R T P. americanumXP. purpureum 1§ Hainan Province
80 A 445 T Ze IR B P. purpureum X P. typhoideum ‘Reyan No.4’ 7 Hainan Province
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Fig. 2 Normality test for agronomic traits of Pennisetum germplasms

TE AR 1B 7R e — 30 B P BRI o B A A3 i 2 3R a9 1E 25 40 A

Note: The bar chart shows the frequency of data occurrence in a certain range, and the curve shows the normal distribution of data
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Table 2 Variability of agronomic traits in Pennisetum germplasms

PR Trait H: KAl Max H:/ME Min - 4918 Mean % 2% Range brifE 2% SD BRRECV/Y

¥k Plant height /cm 289.25 114.00 248.65 175.25 33.64 13.53
i1 Leaf length/cm 134.00 69.50 114.93 64.50 12.61 10.97
58 Leaf width/cm 5.73 1.50 4.51 4.23 0.69 15.33
4y BEK Tiller number/ /> 23.50 8.00 15.31 15.50 2.71 17.68
244 Stem diameter/mm 23.97 13.85 17.58 10.12 1.97 11.20
1 7 Fresh weight/kg 15.10 0.61 3.90 14.49 2.72 69.85
+# Dry weight/kg 3.25 0.20 0.76 3.05 0.60 78.77
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Fig. 3 Correlation coefficient of agronomic traits in Pennis-
etum germplasm
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Fig.4 Principal component scores and loadings for agronomic traits of Pennisetum germplasm
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Table 3 Principal component analysis of agronomic traits of Pennisetum germplasm

F 43 Principal component

FEFR Index

PC, PC, PC, PC,
¥k Plant height/cm 0.455 —0.311 —0.098 0.026
-4 Leaf length/cm 0.482 —0.290 0.165 —0.179
5% Leaf width/cm 0.433 —0.372 0.312 0.057
Sy BEEL Tiller number/ /> 0.012 0.239 0.674 0.661
2 Stem diameter/mm 0.182 —0.089 —0.632 0.710
fif 7 Fresh weight/kg 0.423 0.537 —0.082 —0.126
+ 1 Dry weight/kg 0.400 0.572 —0.070 —0.086
FFAE{H Trait value 2.659 1.629 1.214 0.777

BTk % Proportion/ % 37.99 23.27 17.35 11.10

Zi1 5tk %% Cumulative proportion/ % 37.99 61.26 78.60 89.70

A4S RORER CNF 1S 25 CEAR 5 CEBEGDRE CCHP3U RRER 2F 105
WD RO ORISR R 31 R R
x4 SOMREEMRMESITEMN

Table 4 Comprehensive analysis of 80 Pennisetum germplasm

T 5 g = 2 W43 P F 15 43 Principal component factor score ZEA RSy HE 4 Rank
Germplasm code F, F, F, F, Comprehensive score
1 —1.059 0.147 0.460 1.095 —0.186 47
2 —0.224 —1.039 1.307 —0.980 —0.232 53
3 0.382 —1.368 0.559 0.344 —0.041 40
4 —0.494 1.613 0.457 0.670 0.380 21
5 0.616 —1.879 1.234 —0.339 —0.028 39
6 0.734 —1.666 0.442 —0.804 —0.134 43
7 0.850 —0.551 1.248 —0.100 0.447 20
8 1.272 0.176 —0.752 0.384 0.487 19
9 0.168 —0.888 0.703 —1.543 —0.214 51
10 1.797 —0.557 1.285 0.303 0.905 9
11 1.171 —0.283 0.811 —0.739 0.489 18
12 1.319 0.675 —1.348 1.756 0.690 12
13 0.401 —0.234 —0.007 0.026 0.111 26
14 1.014 —0.218 —0.470 —0.411 0.231 23
15 —0.729 0.858 0.998 —0.157 0.087 29
16 0.903 —0.467 —0.526 —1.516 —0.028 38
17 0.152 —0.916 —0.787 1.045 —0.196 48
18 0.159 —1.453 —2.934 1.289 —0.718 71
19 0.864 —1.319 0.869 0.303 0.231 24
20 —0.634 —0.455 0.978 0.212 —0.171 46
21 1.236 —2.013 —1.542 0.012 —0.295 60
22 0.249 —1.118 —2.414 —0.998 —0.776 73
23 —0.316 0.474 0.749 —0.733 0.043 32
24 1.211 0.077 0.319 0.224 0.623 13
25 0.023 —0.065 0.064 0.417 0.057 31
26 —0.140 —1.240 0.009 0.727 —0.289 58
27 1.410 0.250 0.148 0.276 0.726 11
28 0.552 —0.170 1.255 0.735 0.525 17
29 0.251 —0.609 —0.254 0.254 —0.069 41
30 1.428 0.597 —0.712 —0.735 0.531 16
31 2.020 1.592 1.558 —0.815 1.470 6

32 —2.708 0.982 0.961 —1.224 —0.859 74
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T i g = = 5 745443 Principal component factor score LA RSy HE4 Rank
Germplasm code F, F, F, F, Comprehensive score an
33 —2.888 0.575 —0.907 —1.303 —1.413 78
34 —4.618 0.932 —2.422 —2.321 —2.474 80
35 —1.768 1.517 —0.780 —0.742 —0.600 67
36 —3.577 1.331 0.628 —0.945 —1.167 76
37 —3.513 1.141 —1.346 —1.449 —1.635 79
38 —2.062 0.494 —2.746 —0.129 —1.295 77
39 —4.155 2.776 0.206 2.008 —0.754 72
40 —1.262 —0.201 —2.785 1.051 —0.997 75
41 —0.070 —1.313 —1.308 0.189 —0.600 68
42 —1.613 0.540 1.160 1.578 —0.123 42
43 —0.419 —0.336 1.571 0.419 0.092 27
44 1.822 2.859 0.065 —1.506 1.339 8
45 —0.759 —0.411 0.923 —0.348 —0.292 59
46 —0.865 0.181 —0.140 0.758 —0.253 57
47 1.441 1.213 —1.675 —0.164 0.580 15
48 —0.103 —0.562 1.469 —0.055 0.089 28
49 —0.084 —0.558 2.057 —0.238 0.189 25
50 0.303 —0.854 0.884 —0.484 0.019 34
51 0.300 —0.985 —0.274 0.136 —0.164 45
52 0.282 —1.025 1.011 —0.605 —0.025 36
53 —1.171 —0.313 2.082 —0.527 —0.239 55
54 —0.659 —0.426 —0.240 —0.972 —0.557 65
55 0.078 —1.034 —0.059 0.156 —0.227 52
56 0.204 —1.132 0.075 0.370 —0.146 44
57 —4.620 2.697 1.280 2.594 —0.690 70
58 —1.375 0.413 1.172 0.067 —0.240 56
59 3.510 3.323 0.201 —0.260 2.356 2
60 5.230 —1.197 —0.349 —0.321 1.800 3
61 0.570 1.465 —0.378 0.483 0.608 14
62 2.428 1.286 —0.372 0.918 1.404 7
63 2.602 0.488 —2.070 —0.130 0.812 10
64 2.674 2.543 —0.611 0.965 1.794 4
65 0.258 —0.786 —0.048 1.107 0.034 33
66 0.429 —1.218 —0.846 0.490 —0.237 54
67 —0.382 —0.651 0.567 —0.925 —0.335 62
68 —0.315 —0.919 —0.879 —0.334 —0.584 66
69 —0.275 —0.467 0.714 0.586 —0.026 37
70 1.463 —1.355 0.066 —0.159 0.262 22
71 —0.259 —0.763 0.445 0.118 —0.206 50
72 0.274 —0.638 —0.325 0.859 —0.006 35
73 0.565 —1.443 —0.499 0.213 —0.205 49
74 —0.613 —0.584 —0.210 —0.068 —0.460 64
75 —1.479 —0.173 0.503 —0.606 —0.649 69
76 4.075 4.240 0.192 —1.013 2.738 1
77 —0.257 —0.857 —0.152 0.287 —0.325 61
78 —0.360 —0.606 —0.109 —0.356 —0.375 63
79 2.294 2.487 —0.351 —0.066 1.541 5
80 0.068 —0.625 —0.060 1.698 0.066 30
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