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Comprehensive Evaluation and Screening of 25 Fiber Industrial Hemp Germ-
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Abstract: The genetic diversity among traits and varieties of 25 industrial hemp germplasm resources was studied
by using variation and difference analysis, correlation analysis, principal component analysis and cluster analysis.
The results of variation analysis showed that the genetic diversity of 25 industrial hemp resources was rich, the aver-
age coefficient of variation was 21.73%, the variation of male plant height was the largest which was 31.33%, and
the coefficient of variation of total fiber content was only 9.34%, indicating that the genetic variation was relatively
stable. Correlation analysis showed that there were different degrees of correlation among the 9 traits, and most of
them were positive correlations. Among them, plant height had a very significant positive correlation with the yield
of original stem hectare, and a significant positive correlation with the yield of total fiber hectare.The results of prin-
cipal component analysis showed that the two main components were extracted, and the cumulative contribution rate
reached 72.711%, which basically covered the most of the information of all characters. The comprehensive score
was calculated, and three resources with excellent comprehensive characters were selected, namely Lanxian Flax,
Cangshanfen 3 mixed species and Cangshan Flax. The results of cluster analysis showed that 25 industrial hemp re-
sources could be divided into 5 categories, and the fiber yields of No. 4 and No. 5 industrial hemp resources were
higher, which could be further screened as excellent parent materials to improve fiber yields. The genetic diversity

of the tested materials was rich, and the main traits affecting the yield of industrial hemp were plant height, stem di-
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ameter, total fiber content and yield of original stem hectare.

Key words: Industrial hemp; Resource; Screening; Comprehensive evaluation
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Table 1 The germplasm resources of fibre industrial hemp
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No. Variety No. Variety
1 15 1Ly 3 VR 14 GAENX
2 A HB R 3 15 TR 871
3 SRR 16 i3
4 B RR 17 7R 856
5 IR VT INA% 3571 866 18 PP IT 45 869
6 NES LN 19 AT
7 T RN 803 20 fet-1
8 qe -2 21 H TG 5% 816
9 RIBTTAEM 868 22 A

10 PBARK TFD 23 KIKR

11 DRIFR 155 CBUkAY L) 24 T

12 PG R 852 25 KIEKIR 15
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Table 2 The main traits analysis of 25 fiber industrial hemp resources

28 I/MA KA FHE brifii2s 5t R %o
Parameter Min. Max. Mean SD CV

M 10.00 19.67 14.49 2.24 15.46
L 7.33 21.00 11.71 3.50 29.86
T BBk i /em 169.00 450.00 263.76 82.64 31.33
HERRPE i /em 182.00 434.00 271.08 67.57 24.93
PR ZE M /mm 5.12 15.41 9.87 2.39 24.25
TR ZE R /mm 7.92 17.20 11.47 2.19 19.13
JHE /N V] ¥ 6275.00 11 817.00 8 770.96 1 648.08 18.79
LRERI% 17.10 25.50 20.48 1.91 9.34
R kg 1080.21 2510.79 1 804.03 405.42 22.47
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Table 3 Correlation analysis of main trait
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Leaf Female Male stem Original Total hemp PEAR
Trait Leaf lenth Male height stem diam-
breadth height diameter stem hect- rate Fiber yield
eter
are yield
< 1
M- 5E 0.547%% 1
Ik 0.326 0.814%* 1
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Table 3 continued
. e N
i e e i SRE  ARRAb
70 N . 3 & PR =2 =8 S A
ERIN -k T kbR "™ Female o
Leaf Female Male stem Original Total hemp it
Trait Leaf lenth Male height stem diam-
breadth height diameter stem hect- rate Fiber yield
eter
are yield
WHERE R =5 0.403* 0.762% 0.91 1% 1
IR 2 0.383 0.459%* 0.473% 0.286 1
iRy =Nt 0.293 0.677% 0.852 0.74473 0.6447% 1
JRZE N 0.336 0.415% 0.562% 0.576% 0.492% 0.426% 1
AR -0.178 -0.111 0.111 -0.074 0.282 0.106 0.259 1
o /N =y 0.193 0.295 0.492% 0.438%* 0.506%% 0.389%* 0.923 0.605 1

T FRORTE0.05 B (RUR ) ARSME R, " FORTE 0.01 L (U ) AR B3

Note: *indicates that at the 0.05 level (double tail), the correlation is significant, **indicates that at the 0.01 level (double tail), the correlation is

significant.
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Table 4 Total variance explanation

WIIRFFEE P W7
% Initial eigenvalue Extraction of sum of the load squares
Component FHIE(E DUHREE/% 2% FHIE(E TR/ % 2%
Eigenvalue Rate of contribution Accumulation Eigenvalue Rate of contribution Accumulation

1 4.778 53.089 53.089 4.778 53.089 53.089

2 1.766 19.622 72.711 1.766 19.622 72.711

3 0.897 9.963 82.675

4 0.779 8.660 91.334

5 0.439 4.875 96.209

6 0.228 2.536 98.746

7 0.073 0.815 99.561

8 0.038 0.428 99.989

9 0.001 0.011 100.000

T ARIOT 38 E R i, T

Note: The extraction method is principal component analysis, the same below.
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Table 5 Score coefficient matrix of principal component
A1 %)
Composition 1 Composition 2

Zscore(HERR IR ) 0.911 -0.175
Zscore( MERETR ) 0.850 -0.303
Zscore(HERRZEH) 0.840 -0.156
Zscore(I 5i) 0.810 -0.416
Zscore(JF 252 Bl 1) 0.770 0.382
Zscore( R HL ™ 1) 0.705 0.650
Zscore(ME bR ZEH) 0.682 0.208
Zscore(H-1) 0.516 -0.351
Zscore( 2 JRH) 0.202 0.843
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F,=0.236 1X,+0.370 6X,+0.416 8X,+0.388 9X +
0.312X,+0.384 3X,+0.352 3X,+0.092 41X,+0.322 5X,
F,=0.264 1X,-0.313X,-0.131 7X,~0.228X +
0.156 5X,—0.117 4X,+0.287 5X,+0.634 4X,+0.489 1X,

F=0.536 6F +0.177 5F,+0.116 3F,
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Table 6 The score and rank of 25 fiber industrial hemp resources

Ff Rl b o HaTas LA
No. Variety 39 #lkx 39y RS Composite score  Comprehensive ranking
Score Ranking Score Ranking
1 Gy 3R R 4.47 3 0.58 9 2.50 2
2 A bR 3 2.69 4 -1.30 23 1.21 5
3 i RzYi 5.05 1 -0.75 18 2.58 1
4 B lRR 4.50 2 -0.39 15 2.35 3
5 SEIETT Ak 35 7 866 -3.62 25 -2.59 25 -2.40 25
6 VNERCNTY -1.31 19 -1.56 24 -0.98 21
7 RN 803 -0.78 15 -0.51 16 -0.51 15
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Table 6 continued

5 Rl h b L ey Gais
No. Variety 39 4 39y fir# Composite score  Comprehensive ranking
Score Ranking Score Ranking

8 4= 0.91 6 0.40 10 0.56 6
9 RIBTT M 868 -0.67 13 1.89 3 -0.02 10
10 PRBARK TR -1.23 18 -1.22 21 -0.88 19
11 DEJR 15 OBURAT 1) -0.11 9 0.68 8 0.06 9
12 Py R 852 0.22 7 1.24 6 0.34 8
13 bk -1.64 22 -0.79 19 -1.02 22
14 G X -1.69 23 -0.33 13 -0.96 20
15 BT 871 -0.54 12 -0.05 11 -0.30 14
16 43 -1.57 21 -1.24 22 -1.06 23
17 IIAF-& 856 -0.90 16 -0.24 12 -0.53 17
18 Ik 869 -2.10 24 -0.89 20 -1.29 24
19 LLIPYZR R 0.19 8 1.35 5 0.34 7
20 Aedi-1 -0.77 14 -0.59 17 -0.52 16
21 HOR R 816 -0.24 10 -0.36 14 -0.19 12
22 b m| -1.12 17 1.91 2 -0.26 13
23 FIK R 2.30 5 2.45 1 1.67 4
24 T -0.52 11 1.40 4 -0.03 11
25 KK 15 -1.52 20 0.92 7 -0.65 18
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Fig.1 Cluster analysis of 25 fiber industrial hemp germplasm resources
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