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Effects of different Lentinus edodes residue ratios on the cultivation of

Auricularia heimuer
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Abstract: To address the issues of environmental pollution caused by Lentinus edodes residue and the high production
costs for Auricularia heimuer, this study investigated the effects of different Lentinus edodes residue ratios (0%, 10%,
20%, 30%, 40%, 50%, 60%, 70%, and 80%, corresponding to Formulations I to VIID) in the cultivation substrate on the
growth of A. heimuer, and evaluated the feasibility of using Lentinus edodes residue to replace apple wood sawdust. The
results showed that Lentinus edodes residue is rich in nutrients, with higher content of N, P, K, and ash compared to apple
sawdust, making it a suitable cultivation material for A. heimuer. In formulation III, the mycelial growth rate was the fast-
est, significantly exceeding that of the control and other formulations. Additionally, this formulation promoted the earli-
est primordia formation, 2 days earlier than CK, with a primordia uniformity of 100%. In terms of yield and efficiency,
Formulation III performed the best, achieving a total of fresh ear output of 822.72 g - bag' and a biological efficiency of
96.79%. From Formulation I to VIII, both the total fresh ear output and biological efficiency showed an initial increase
followed by a decreasing trend. Based on a comprehensive evaluation using fuzzy membership function method, it was
determined that, with fixed supplementary materials (wheat bran, soybean powder, lime, and gypsum) accounting for
13.5% of the substrate, the optimal economic benefits for A. heimuer cultivation could be achieved when the Lentinus
edodes residue constituted 30% and apple wood sawdust 56.5% of the formulation.

Key words: Auricularia heimuer; Lentinus edodes residue; Yield; Membership function
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Table 1 Mass percentage of components in different
substrate formulas

BRI T A L

Mass percentage of components/%

R
Fomula TREIE ERAB BE GB .

Shiitake ~ Apple wood Wheat Soybean .

residue sawdust bran  meal Gypsum Lime
CK 0 86.5 10 2 1 0.5
I 10 76.5 10 2 1 0.5
11 20 66.5 10 2 1 0.5
11 30 56.5 10 2 1 0.5
v 40 46.5 10 2 1 0.5
v 50 36.5 10 2 1 0.5
VI 60 26.5 10 2 1 0.5
VII 70 16.5 10 2 1 0.5
VIIL 80 6.5 10 2 1 0.5
P51 R4S
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il o 5 P 2R LI B R AR TR, TR A R

16.5 cmx36 cm*20 cm. BEANECTT 100 509 1 4,
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Table 2 Nutrient content of Lentinus edodes residue and apple sawdust
FH wCHHLED w53
N/ P/ KD/ C/N
Type Organic matter content/% W% W% WK% Ash content/%
T W Lentinus edodes residue 65.81 1.16 0.32 0.64 32.75 13.22
SEARJE Apple sawdust 77.99 0.63 0.22 0.28 79.62 2.94
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Table 3 Effects of different Lentinus edodes residue ratios

on mycelial growth of Auricularia heimuer
AT £ 3 T 2 K I R AR (1)

ﬁif Mycelial Mycelial Full o ]\%{fjﬁflﬂ
mula growth  growth colonization color
vigor rate/(mm-d") time/d
CK %% 3.10£0.11 bc  38~42 7% F Pure white
I Rk 3.1240.06 bc  38~42 7% [ Pure white
il ok 3.18£0.17b  38~41 7% [ Pure white
il ok 3.4240.15a  38~39 i 1R % White and thick
IV ##x 3.21£0.09 ab  38~40 % 1% White and thick
\Y% ok 3.05+0.14 bc  40~43 % 1 Relatively white
VI 2.9240.19 cd  40~44 7% [ Pure white
VII - #* 2.7740.13d  43~46 7% [ Pure white
VI ** 2.46+0.15¢  45-48 3% 1 Relatively white

T R RN B LU, RN B LUK
HYREORTE 0.05 KPEFEE. TR

Note: *** indicates dense mycelium, ** indicates relatively dense

7 7157 5 AN R A

mycelium. Different lowercase letters in the same column indicate sig-

nificant difference at 0.05 level. The same below.

FE RN 100% , HFC 77 VI~VII 5% B 5 fE %
e, o VI 855 5 AR, N 79%. (R H KT
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Table 4 Effects of different Lentinus edodes residue ratios on fruiting and fresh fruit body quality of Auricularia heimuer

. H LG R I HAF R BEF A B9 BEL A
Formula Primordia Primordia Length of fresh Width of fresh Thickness of fresh
formation time/d uniformity/% fruit body/cm fruit body/cm fruit body/mm
CK 12~14 100 4.20+0.08 a 4.14+0.12 a 1.7840.02 a
I 11~13 100 4.05+0.08 b 4.02+0.15 ab 1.74+0.05 ab
I 11~13 100 4.11£0.09 ab 4.04+0.15 ab 1.7540.03 ab
111 10~12 100 4.13+0.08 ab 4.14+0.13 a 1.76+0.04 ab
v 11~13 100 4.08+0.06 b 3.99+0.12 ab 1.7140.02 be
\Y 12~14 100 4.06+0.05 b 3.9240.14 b 1.67+0.05 ¢
VI 12~14 92 4.02+0.04 b 3.87£0.11 b 1.58+0.01d
viI 13~15 87 3.35+0.06 ¢ 3.01+0.16 ¢ 1.50+0.03 ¢
VIII 17~19 79 3.07+0.10d 2.54+0.13 d 1.46+0.02 ¢
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Table 5 Effects of different Lentinus edodes residue ratios on harvest, total yield, and biological efficiency of

Auricularia heimuer

= W 24 By 3%
it /7 FFA8EE H P~ 5 Fresh yield per flush each bag/g A AR A R gq?%)&fL
Formula Total fresh yield each bag/g rologicd

ZE— 1st flush 5 ) 2nd flush

5 =] 3rd flush

efficiency/%

CK 377.64+0.09 b 259.99+0.20 a
I 367.86+0.19 d 253.74+0.16 ¢
I 371.9240.42 ¢ 253.94+0.23 ¢
I 389.3340.32a 256.71£0.18 b
v 364.66+0.23 ¢ 249214025 d
% 334.0740.37 f 231.7740.16
VI 334.3040.20 f 228.18+0.33 f
VI 330.29+0.14 ¢ 215.25%0.12 g
VIII 294.1240.17 h 190.060.18 h

167.47+0.13 b 805.10+0.16 b 94.72
162.28+0.18 d 783.88+0.15d 9222
167.12+0.21 b 785.41+0.21 ¢ 92.40
176.68+0.16 a 822.72+0.11 a 96.79
163.93+0.17 ¢ 777.80+0.19 e 91.51
147.31+0.31 ¢ 713.15+0.23 f 83.90
140.43+0.28 702.91+0.18 g 82.70
133.28+0.19 ¢ 678.82+0.29 h 79.86
120.08+0.12 h 604.26+0.31 1 71.09

2.5 AREE@EEERLLTEARERHMES
12 6 WJ K, [Al A 2 TV J AR IR, it 25 5 0 B
BRI IG N S 587 B FRN BRAS BT N P . CK 7 1

BEARIMELBI A 0, ARy 1.82 7545,/ 9 N7
PR . FEAS YA T, e O L s, A
3.20 LS, BEE T CK Rz 4h, Bl 7 1.1V
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Table 6 Economic analysis of Auricularia heimuer cultivation under different Lentinus edodes residue ratios

i AT RL AT ¥i’2?ﬁ)}/<ﬁ;-%§" SEEE /AR SRR/ G 48D

Formula Total dry substrate mass per bag/ ~ Average input cost/ Average output revenue/ Average net profit/
kg (Yuan-bag™) (Yuan-bag") (Yuan-bag™)

CK 0.85 1.82 3.14+0.03 b 1.35+0.03 b

I 0.85 1.79 3.14+0.03 b 1.35£0.03 b

I 0.85 1.76 3.14+0.04 b 1.38+0.04 b

I 0.85 1.73 3.29+0.06 a 1.56+0.06 a

v 0.85 1.70 3.11£0.04 b 1.41+0.04 b

\% 0.85 1.66 2.85+0.07 ¢ 1.19£0.07 ¢

VI 0.85 1.63 2.81+0.08 cd 1.18+0.08 cd

VIl 0.85 1.60 2.72+0.11d 1.16+0.11 d

VI 0.85 1.55 2.42+0.09 ¢ 0.87+0.09 ¢
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Table 7 Membership function values and rankings of different formulations

LIRSS HEFERUN ) HE2P K HEFRE HEpEE 878

[}

MR IO ISR S e HUE 4

Formula Mycelial Primordia Primordia  Primordia Primordia Yield Biological ~ Input cost Net profit Membership Rank
growth rate initiation time  length width thickness perbag efficiency  perbag perbag  function value
CK 0.667 0.286 1.000 1.000 1.000 0.919 0.919 1.000 0.696 7.487 2
I 0.688 0.143 0.867 0.925 0.875 0.822 0.822 0.889 0.696 6.727 4
I 0.750 0.143 0.920 0.938 0.906 0.829 0.829 0.778 0.739 6.832 3
11 1.000 0.000 0.938 1.000 0.938 1.000 1.000 0.667 1.000 7.542 1
v 0.781 0.286 0.894 0.906 0.781 0.794 0.795 0.556 0.783 6.575 5
A% 0.615 0.286 0.938 0.919 0.656 0.498 0.498 0.407 0.464 5.281 6
VI 0.479 0.286 0.841 0.831 0.375 0.452 0.452 0.296 0.449 4.461 7
VI 0.323 0.429 0.248 0.294 0.125 0.341 0.341 0.185 0.420 2.706 8
VIII 0.000 1.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 1.000 9
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Analysis of the morphological traits and genetic diversity of 23 Cynan-

chum thesioides(Freyn)K. Schum. resources

WEI Jianting"?, ZHANG Fenglan"’, YANG Zhongren"?, HUANG Xiumei’, ZHANG Xiaoyan"*

(1. College of Horticulture and Plant Protection, Inner Mongolia Agricultural University, Hohhot 010010, Inner Mongolia, China;
2. Key Laboratory of Wild Endemic Vegetable Germplasm Resources and Germplasm Innovation of Inner Mongolia Autonomous Re-
gion, Hohhot 010010, Inner Mongolia, China)

Abstract: A survey was conducted on 16 morphological indicators of 23 accessions of Cynanchum thesioides (Freyn) K.
Schum., and genetic diversity, correlation, principal component, and cluster analyses were performed to explore the genetic
diversity of morphological traits, providing a theoretical basis for the genetic breeding of C. thesioides. The results indicate
that the genetic diversity of morphological traits among the 23 resources is relatively rich, with a diversity index ranging
from 1.48 to 1.98, averaging 1.75, and a coefficient of variation between 5.71% and 60.63%, averaging 17.67%, among
them, the coefficient of variation of the number of flower, the number of fruit, the fruit setting rate, the thousand- grain
mass of seeds and seed width are all greater than 15%, which can be used as evaluation indicators for the preliminary
selection and breeding of the germplasm resources of C. thesioides. Correlation analysis indicates that there are 31 pairs
of traits showing extremely significant positive or negative correlations. Principal component analysis indicates that the
first five principal components can reflect 82.685% of the information, with three resources having a comprehensive score
of above three, cluster analysis can categorize the 23 accessions of C. thesioides into three groups. In summary, there is
rich morphological variation in C. thesioides resources, and the research results can provide a basis for further genetic
improvement and breeding.

Key words : Cynanchum thesioides(Freyn)K. Schum.; Germplasm resource; Morphological trait; Genetic diversity
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Table 1 Source of the tested Cynanchum thesioides

%5 No. K7 Type KR Source

DS1 B4 Wild b7 % Chengde, Hebei

DS2 P74z Wild W51t 587K 2 B Ordos, Inner Mongolia

DS3 B Wild I 7975 Yimeng, Shandong

DS4 BE wild 7 & Ningxia

DS5 B Wild P4 5 11 77 10& Chifeng, Inner Monglia

DS6 A wild [ PG i MR 345121 Jingbian, Yulin, Shaanxi

DS7 H74: Wild T H34E Hebi, Henan

DS8 7 4E Wild 5 AL T [E BH Guyang, Baotou, Inner Mongolia

DS9 7 4E wild 5 IR EE#) Xilinguole, Inner Mongolia

DS10 FH5 Cultivated P4 5% i P A5 4 Hohhot, Inner Mongolia

DSI1 B4 wild VL5 #53 Yancheng, Jiangsu

DSI12 B4 wild W & YT Linyi, Shandong

DS13 72k wild Hl Gansu

DS14 9 wild P4 5 T P IS R 7E F6 Tuoketuo, Hohhot, Inner Mongolia
DS15 B4 wild N 5% i3 fLE K Zhalute, Tongliao, Inner Mongolia
DS16 B4 wild PN 5% 17137 4% 2 Naiman, Tongliao, Inner Mongolia

DS17 B4 wild N 5 I8 P8 LR Zhelimu west, Tongliao, Inner Mongolia
DS18 74k wild N 52 2 R R0 AT B AR IS FE Daigintala, Keerginyouyizhongqi, Xing "an, Inner Mongolia
DS19 P74 wild N 51 Il R I0 Keerqin, Tongliao, Inner Mongolia
DS20 ks Cultivated P 5 1 43k Baotou, Inner Mongolia

DS21 74 wild 2 B R S Xilinguole, Inner Mongolia

DS22 FE; Cultivated 5 AR S ) Xilinguole, Inner Mongolia

DS23 BE wild T 9 %3 B Nanyang, Henan
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U, 55« 23 40 HUR IR 5t BRSO S PR R B A% 2 AR

X ISR 5T

TRE 16 AN LA MR AT LI, BA4 W 52 $8 4w K 7
ENE 2.
1.3 HELE

K Excel 2019 34 % #0408 i3k 47 8 B JF 01 55
F AR B KA e /ME VA R ZE B R R
U F1 Shannon- Wiener % #H£EFE £ L HEME R
(H NN

H==-YPlnP, .

PRSNG| MR R B . (MRS
PR Shannon-Wiener 2 £ 4 #5 2wt , & 5647 10

WA, ¥ 1 P<X-25,2 H<X-15s5,3 K<
X-s...10 Zi=X+2s WIbRAE, B —HAHZE 0.5s, H i,
X N PIIME s NbriEZE . KA SPSS 27.0 Xt # a3k
AT FRAE A AL B DL R AH DG 32 o R 2K 40 T 5 R
F OriginPro2024 1E£ .

2 AR50

2.1 WHELESHERTSEREESHES T
23 A3 R IR VR &S IR 22 BRI 20 B L3 3,
WAL ZREMEFEBUAE 1.48~1.98 28], FM 1.75, 1

R2 HWHLESERNERRERTGE

Table 2 Determination indexes and methods of phenotypic traits of Cynanchum thesioides

5
Serial number

FE PR Index

52 7772 Detection method

1 i TR AR K SR ALK R P fE
Plant amplitude The average length of the plant from east to west and from north to south
2 RG] N2 b T 2 AL T3 (1) 0 v S
Plant height Measure the vertical height from the ground to the top of the plant
3 NI IR M 5K AR DA S5k A K LA T T AR B A 3 e bk AN TR
Cluster area Measure the maximum diameter of the clump and the perpendicular distance to the maximum di-
ameter of the clump, and multiply them to calculate the clump area
4 TEA FEAMEMR TR L2 B0
Number of flower Number of flower per plant
5 M TR HTET 1 om A0 92240
Stem thickness The stem thickness of the plant 1 ¢cm close to the ground
6 LN R 8 A A S UL g AR P SR, IR 2 2R (R 4
Leaf length During the vigorous growth period, take evenly grown leaves from the main branches of the
plant and measure the absolute length from the leaf base to the leaf tip
7 -5 IR R A PRy o SRR I e 6 S
Leaf width Take the leaf whose length is measured and measure the widest part of the leaf
8 167 Inflorescence length — BE/AME I SCATE S AR T K
Inflorescence length of mature flowers per plant
9 R Ti5r Z—RVFR B RS i
Single fruit mass Weigh the mass of fruit using a 1/10000th scale
10 ES BEALE 10 2R HERME K
Fruit length Pick 10 fruits at random and measure their lengths with a ruler
11 ES IR0 SRAR 10 RS2 0 2R S 9 S
Fruit width Take the length of the fruit and measure the widest part of the fruit
12 S5 L=t SR SOMINE- &
Number of fruit The number of fruit on the plant
13 AR LR SIS
Fruit-setting rate Number of fruit/Number of flower
14 LSS BEHLI 10 KiAh ¥, S f - B HE A1, B HAC R, PR AE /10, 8 97K
Seed length Randomly pick 10 seeds, arrange the longest parts horizontally, and measure their length. The
measured value/10 is recorded as the seed length
15 758 EC R T LR 10 RN T, S 58 A8 0 R 51, IR R, MR/ 10, 8 b 158
Seed width Take 10 seeds whose lengths are measured, arrange the widest parts horizontally, measure their
lengths, and record the measured value/10 as the seed width
16 U R A A 1000 FLAHT 1) )57 2

1000-grain mass

Mass per 1000 seeds
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Table 3 Diversity analysis of morphological traits

ERN R/MHE ISON( YIME W7 FrifEZ A R TG Z REVEFR AL
Trait Min Max Mean Range SD CVI% H’
PRI Plant amplitude/cm 17.50 24.17 20.54 6.67 1.52 7.41 1.90
¥R Plant height/cm 12.00 17.00 14.93 5.00 1.48 9.93 1.90
kAT AR Cluster area/cm’ 222.00 408.33 316.91 186.33 48.54 15.32 1.98
162541 Nunber of flower 3360.00 22 957.00 9916.57 19 597.00 6012.88 60.63 1.87
Z2HH Stem thickness/mm 2.46 3.39 2.80 0.93 0.22 7.90 1.84
K Leaf length/cm 3.93 6.90 478 297 0.71 14.79 1.80
58 Lesf width/cm 0.30 0.45 0.35 0.15 0.04 11.77 1.68
1€/7 & Inflorescence length/cm 5.00 7.33 6.00 233 0.56 9.32 1.73
HLIL T i Single fruit mass/g 432 6.47 5.44 2.15 0.51 9.35 1.67
HK: Fruit length/cm 5.80 7.27 6.32 1.47 0.41 6.44 1.59

% Fruit width/cm 1.37 1.73 1.53 0.36 0.09 571 1.77
45 L% Number of fruit 16.00 84.00 35.87 68.00 19.08 53.19 1.60
ALK Fruit-setting rate/% 0.21 0.53 0.40 0.32 0.09 21.78 1.96
FhF4K Seed length/mm 5.00 9.50 6.66 4.50 0.94 14.04 1.58
Fh¥3E Seed width/mm 3.60 6.53 451 2.93 0.73 16.14 1.70
Ffi-FF-Ri 2 1000-grain mass/g 4.10 8.92 5.20 4.82 0.99 19.00 1.48
AR AT R R, FL OO AL R Bl P TR AR, PP 3 R R AU, 4 0 e A R SRR
HARLZI NN RS A RS TR IE=PR = > e 2> M 5.
RS R BESE T KM S s> 0 i s> 2.3 WiENESHERER S 97

SR RSP K> TRE. 16 MESHIR
(A% 5 R BAE 5.71%~60.63% 2. 18], 3N 17.67%,
SRR R R . AR R R BN R B S H >
&t B RG> Al SR SRS 1T g B> Fh T 58> Pk TR > TH
K> P> - 5>k > B SR i > A0 7 K> 2R > PR
> SRS JL 0, HrR e 28 80 45 SR AR R R
TR 7 A T KA KT 15%, UL AL 70
5, AT DM BRI I B HURS SR B IR PN F R A o
2.2 BRSNS MR R D 4

X 23 4y M IS IR 1) 16 /N T 245 MR (0 4 56
PEREAT 0, 5 A0 1 R, 16 NMEAS TR Z (8]
TEAEARFRE L AR, A BB A S PRI 31
X, Forp 28 MR 2 ) AR 2 IE A O, 4 A Ak
W55 PR = PR T AR PR 2 8 22 R ke S
PRI A6 250 4 L 25 A0 vk AT R S 1E 5
EY NG S RY IR (ESES N LRSS S
PP 758 P TR 2O S G B R K
ST 3 O R e a VA SR 620 S e e B 1A
Hy PR ESRE SR EMF TR EFrK
EjFh 55 P58 SR ORI 3 0 R AR A
X, AL R SRk AR AR I, BB
FAHCIMERA 12 %, Horp 9 X 8 B2 1A, 4
AR S s 25 RS B Bl 9 SR
PRNTHI AR 5 B30 P76 25 5 bk AT L 2508
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552 FERUMSEE N 2.388, TR E N 14.926% , i
T TR E AT KA T 58 AR AL ) EAEROK, B
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[VRFAIE ) BB 0K, PR R s R AT AR AR 7 K
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15 25 4 F R RFIEE A 1.358, TR A 8.485%,
I 5 R A SR 6 PR REAE [ B 4 0 0K, 25 R S IR
GERB AR F R K R TR E R IE A
B3 28 5 FERRFEE A 1.199, TTHRH A 7.496% ,
T AP 7K B REAE ) 5 48 0B 3K, AR IR S TE 5%
oK e R R E VR VR T
T-br R A A

W R T K 16 DN TE A TR FE4E R 5
AWML G TR T HEH S AN RS T
BR AL E R B BN 0.51.0.18.0.11.0.10+ 0.09
23 i Hu RS R IR 2R A 15 0 (R 5D 1E 0.260~
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MJ. Cluster area; HDS. Number of flower; JC. Stem thickness; YC. Leaf length; YK. Leaf width; HXC. Inflorescence length; GZ. Single fruit mass;
GC. Fruit length; GK. Fruit width; JGS. Number of fruit; ZGL. Fruit-setting rate; ZZC. Seed length; ZZK. Seed width; ZZKLZ. 1000-grain mass.
1 EEMREEXRH

Fig. 1 Correlation coefficient between morphological traits

x4 MEHERERS SN

Table 4 Principal component analysis of morphological traits

PR A 4) Principal component

Trait 1 2 3 4 5

PRI Plant amplitude 0.846 0.057 -0.139 0.012 -0.040
PR Plant height 0.860 0.062 -0.089 0.336 0.134
PR Cluster area 0.944 0.066 -0.138 0.215 0.022
1€ 2<% Number of flower 0.843 0.443 0.125 0.034 -0.036
254 Stem thickness 0.712 0.364 0.246 -0.312 0.131
IHK: Leaf length 0.666 0.544 0.132 0.072 -0.011
55 Leaf width 0.068 0.140 0.130 0.894 -0.024
1£J7 4 Inflorescence length 0.079 0.707 -0.242 0.330 -0.096
HLRF i Single fruit mass -0.192 -0.129 0.866 0.188 -0.110
HK: Fruit length 0.101 0.271 0.079 0.019 -0.825
H % Fruit width 0.076 -0.105 0.940 -0.002 -0.064
25 40 Number of fruit 0.778 0.396 -0.080 -0.189 0.054
AL Fruit-setting rate -0.566 -0.193 -0.376 -0.502 0.064
7K Seed length 0.186 0.503 -0.155 -0.107 0.736
5% Seed width 0.326 0.647 0.015 0.235 0.473
AT E 1000-grain mass 0.361 0.840 -0.132 -0.043 -0.090
FFEA Eigenvalue 6.788 2.388 1.497 1.358 1.199
TiHk% Contribution rate/% 42.424 14.926 9.354 8.485 7.496
Z i 5I#k = Cumulative contribution rate/% 42.424 57.350 66.704 75.189 82.685
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Table 5 Principal component score
G5 EWO 1 EH 2 EHS 3 EHS 4 EHS 5 Loy
No. Principal component]  Principal component2  Principal component3  Principal component4  Principal component5  Score
DS1 2.940 1.644 0.688 1.040 -0.805 1.917
DS2 3.691 2.024 0.377 1.186 0.201 2.442
DS3 1.683 0.704 1.292 0.418 -0.504 1.134
DS4 5.098 3.081 1.705 1.190 -0.164 3.472
DS5 5.010 2.114 0.493 0.026 0.402 3.047
DS6 5.467 4.420 -0.583 0.736 0.819 3.687
DS7 3.781 2.070 0.098 0.253 0.222 2.371
DS8 2.452 1.784 0.608 1.519 0.231 1.826
DS9 2.887 1.835 1.339 0.752 0.729 2.107
DS10 1.792 1.049 0.190 0.047 0.589 1.188
DS11 1.175 0.971 1.349 0.318 0.181 0.980
DSI12 0.213 0.592 0.667 -0.175 -0.145 0.260
DS13 1.220 1.342 0.122 0.082 0.587 0.944
DS14 0.702 0.528 0.322 -0.079 0.110 0.494
DS15 1.160 0.875 0.493 0.584 0.228 0.889
DS16 0.983 0.706 0.364 0.155 -0.166 0.674
DS17 0.577 0.988 0.214 -0.222 -0.576 0.423
DS18 0.677 0.769 0.405 0.394 0.020 0.574
DS19 0.857 0.693 0.170 0.225 0.053 0.612
DS20 2.508 1.115 -0.031 0.193 0.388 1.540
DS21 2.469 1.196 0.566 0.759 0.271 1.649
DS22 2.228 1.126 0.217 0.671 0.302 1.467
DS23 2.785 1.659 0.579 0.916 -0.005 1.887
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Fig. 2 Clustering analysis based on morphological traits
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Table 6 Morphological characteristics of various groups in the germplasm resources of Cynanchum thesioides

SIZEHE Group |

SETZEEE Group 1T I Group IIT

PEAR Trait I E EE BRRH CPHME bwilEE BREHR CFYE EZE R R
Average SD CVI% Average  SD CVI% Average SD CVI%
PRI Plant amplitude/cm 21.08 149  7.07 19.95 1.06 531 22.17 1.57  7.08
Pk Plant height/cm 15.83 0.54  3.38 14.17 131 927 16.67 027 163
R Cluster area/cm’ 344.94 27.60  8.00 291.97 38.68 13.25 377.26 2559 6.78
162541 Nunber of florets 1363222 390657 28.66 6078.10 2062.21 33.93 2039778 292092 14.32
254 Stem thickness/mm 2.78 029 10.58 2.74 0.10 3.70 3.12 0.14 435
K Leaf length/cm 5.05 0.91 18.08 4.47 032 715 5.68 033 5.86
95 Lesf width/cm 0.39 0.04 9.48 0.35 0.04 10.39 0.33 0.03 8.16
167K Inflorescence length/cm 6.22 0.57  9.11 5.86 041  7.04 6.22 0.79 12.63
LR & Single fruit mass/g 5.73 0.44  7.67 5.48 038 691 471 036 772
B Fruit length/cm 6.64 044  6.63 6.16 030 4.84 6.39 028 431
% Fruit width/cm 1.57 0.08 5.1 1.53 0.08 542 1.48 0.08 5.63
45 % Number of fruit 37.67 647 17.17 25.67 596 2323 79.56 490 6.16
A8 L2 Fruit-setting rate/% 0.29 0.05 17.46 0.45 0.06 1234 0.40 0.04 9.79
il TK: Seed length/mm 6.09 0.58  9.56 6.70 0.71 10.60 7.67 131 17.12
7% Seed width/mm 4.65 0.44  9.41 431 0.61 14.10 5.18 1.05 2033
FhFT-Ki E 1000-grain mass/g 5.43 0.66 12.21 4.86 0.46  9.39 6.34 1.83 28.83
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