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Analysis on Seed Quality Grading Standard of Belamcanda chinensis

LIU Yu, YANG Ya-wen, ZHU Yun-yun, LIU Qi, HUANG Bi-sheng, LIU Da-hui’
(Hubei Provincial Key Laboratory of Traditional Chinese Medicine (TCM) Resources and TCM Chemistry,
Hubei University of Chinese Medicine, Wuhan 430065, China)

[ Abstract] Objective: To study the quality inspection standard of seeds of Belamcanda chinensis and
establish the quality grading standard of seeds of B. chinensis. Method: The purity of seeds of B. chinensis from
different producing areas was analyzed, and the 1 000-grain weight, water content, viability and germination rate
of seeds of B. chinensis with different diameters were determined after diameter classification. K-means was used
for cluster analysis to preliminarily formulate the quality grading standard of seeds of B. chinensis. Result:
There were obvious regional differences in the size of seeds of B. chinensis. The particle size of seeds of
B. chinensis of Xiaochang, Dawu and Huanggang Academy of Agricultural Sciences in Hubei Province was
larger and mostly between 4.5 mm to 5.5 mm. The seeds of B. chinensis from Tuanfeng, Qujing, Yunnan, and
Anguo, Hebei province had smaller particle sizes than those from the other three producing areas, which were
mostly between 3.5 mm to 5.0 mm. Arils in seeds of B. chinensis were removed by 10% NaClO to effectively
break seed dormancy and significantly improve the seed germination rate. On this basis, the seed diameter was

taken as the main grading index, and the seed moisture content, viability, germination rate and purity were taken
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as important reference indexes. The quality of seeds of B. chinensis was preliminarily divided into three grades,
grade [ :seed diameter>5.5 mm, moisture content<10% , viability=94% , germination rate=60% , and cleanliness>
93%; grade 1I

cleanliness=>85% ;and grade IIl : seed diameter>3.5 mm, moisture content<10% , viability>84% , germination rate>

: seed diameter=4.5 mm, moisture content<10%, viability>90% , germination rate=55%, and

45%, cleanliness=80%. Conclusion: In this study, the quality grading standard of seeds of B. chinensis was
preliminarily established to provide reference for the quality evaluation of seeds of B. chinensis and the breeding of
improved varieties. In addition, the maturity and the storage time of seeds of B. chinensis have a greater impact on
the quality of seeds, so it is recommended to select fully mature(dark black) seeds and new seeds for production.

[Key words] Belamcanda chinensis; seed; germination percentage; quality inspection; quality
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Tablel Information on the sources of seeds of Belamcanda

chinensis
No. SRS RAERFE ORIE
1 e e LR A 2018-10 T4
2 WALAEREREARB S 2018-10 T
30 WHEE BN AT E AR R B 2018-10 ARSIk
4 WAL X B S 2018-10 Ty
5 oA A X 2018-10 k¥ 5k b
6 bl 2018-11 Ty

7 Wb R AL P E R P 2019-10 B E LMD

A —Y%;B. "% ;C. =4;D. U4
E1 AEARHRESRSTTFHF

Fig. 1 Seeds of Belamcanda chinensis of different maturity grades
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Table 3  Analysis and comparison of purity of seeds of

Belamcanda chinensis in different areas (n=3)

No SRR JER T SRR R R ()

/g /g /g /g 1%
1 5331 423 436 44.71 83.81+1.53"
2 53.43 1.40 2.03 50.01 93.57+1.08°
3 51.18 0.97 1.78 4850  94.73+1.46°
4 53.00 12.12 3.00 37.89  71.42+3.08¢
5 54.87 1.67 3.00 50.20  91.50+0.20°
6 50.91 7.76 3.55 39.60  77.76+1.26°
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Table 4 Comparison of quality proportion of seeds with different
diameters and sizes in seeds of Belamcanda chinensis from

different producing areas %

No. 35~4mm 4~45mm 45~5mm 5~5.5mm >5.5mm

1 1.71 13.37 39.02 42.07 3.83
2 3.34 12.91 35.00 45.35 3.40
3 0.29 14.63 36.96 41.07 7.04
4 15.02 3491 33.52 15.62 0.93
5 6.48 20.70 51.63 21.03 0.17
6 11.74 33.12 43.40 11.42 0.32
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x5 AEAFHMABEERNHTFHFFRELLE (G+s,n=3)
Table 5 Comparison of 1 000-seed weight of seeds of Belamcanda
chinensis with different diameters from different producing areas

(xX+s,n=3) g

F6 FAEFHMABERANMIFHFHFEIKELRE (f+5,0=3)
Table 6 Comparison of rate of water content of seeds of
Belamcanda chinensis with different diameters and sizes from

different producing areas (x+s,n=3) %

No. 3.5~4.0 mm 4.0~4.5 mm 4.5~5.0 mm 5.0~5.5 mm >5.5 mm

No. 3.5~4.0 mm 4.0~4.5 mm 4.5~5.0 mm 5.0~5.5mm >5.5mm

1 15.334£0.06°° 18.334+0.15%423.98+0.14F 29.31+0.17" 35.42+0.345¢
2 15.31£0.16°°18.93+0.03%423.41+0.23" 28.31+0.10™ 35.60+0.145
3 - 22.79+0.234427.63+0.29° 33.53+0.225239.99+0.254¢
4 18.48+0.317423.02+0.124°29.23+0.36"° 35.94+0.284° -
5 17.70+0.124922.67+0.394° 28.31+0.275° 32.69+0.33<* -

6 16.39+0.06%¢20.43+0.055% 25.98+0.14"°31.37+0.20"° -

1 9.08+0.10° 9.13+0.02 % 9.31+0.09* 9.09+0.135" 8.79+0.02"¢
2 9.1940.14% 9.27+0.04 P* 9.23+0.09°* 9.18+0.105* 8.66+0.114°
3 - 9.43+0.01 @ 9.22+0.02° 9.13+0.045¢ 8.89+0.06"¢
4 10.39+0.085¢ 11.27+0.034° 11.35+0.014* 10.42+0.00%¢ -
5  8.45+0.02°* 8.42+0.03"* 8.07+0.01°° 7.88+0.07¢ -

6 10.86+0.024°10.84+0.015 10.55+0.05%° 10.40+0.014¢ -
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Table 7 Comparison of viability of seeds of Belamcanda chinensis with different diameters and sizes from different producing areas (x+s,

n=3) %
No. 3.5~4.0 mm 4.0~4.5 mm 4.5~5.0 mm 5.0~5.5 mm >5.5 mm
1 91.11£5.094° 92.22+£1.9240 92.2241.9240 97.78+1.9242 08.89+1.9240
2 73.33+6.67% 81.11+£5.098° 95.56+1.934¢ 96.67+3.334¢ 94.44+1.937
3 - 94.45+3 .85 98.89+1.9242 97.78+1.9242 100.00+0.007*
4 31.11+5.09¢° 37.78+6.94¢° 91.11+1.9242 92.22+1.9242 -
5 84.45+3.854° 92.22+1.9242 92.22+1.9272 03.33+3.3470 -
6 91.11+3.85% 95.56+5.094¢ 98.89+1.9242 98.89+1.924¢ -
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2 B0 5 3k (R AH Fb 6 AN [ 7 b 5 il 1 & 2 Rk
LM BAERKREN, XS TFASRESR
Ko XF R F BRI FR A 2w il o B e
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x8 ARFHARERRNNFFHFEREKREIOINEFELL
B (i+s,n=3)

Table 8 Comparison of germination rate of seeds of Belamcanda
chinensis with different diameters from differentproducing areas

by traditional paper bed method for 30 d (x+s5,7=3) %

No. 3.5~4.0 mm 4.0~4.5 mm 4.5~5.0 mm 5.0~5.5mm >5.5 mm

1 36.00+3.46%¢38.00+4.00"° 59.33+4.16"" 70.00+2.004% 54.00+2.004°
2 30.67+4.16%°43.33£1.16%°60.67+3.054? 60.67+5.0352 60.67+4.16°
3 - 5.0043.05* 4.00+£2.00° 4.00+0.00°* 4.00+4.00"
4 4.00+2.00% 5.33+1.16“ 2.00+2.00* 3.33+4.16>¢ -
5 10.00+2.00%* 16.00+5.295 16.00+4.005 12.00+£5.29* -

6 9.33+4.62%716.67+2.315 14.67+1.16%* 14.00+5.29¢ -

R ARFHARERRNNSFHFENESREIOINKRFERLL
B (x£5,n=3)

Table 9 Comparison of germination rate of seeds of Belamcanda
chinensis with different diameters in different producing areas by

towel covering method for 30 d (x+s,n=3) %

No. 3.5~4.0 mm 4.0~4.5 mm 4.5~5.0 mm 5.0~5.5 mm >5.5 mm

3 - 9.33+2.314413.3344.1654 16.00+5.295 14.67+1.164¢
4 0.00+0.00% 0.67+1.16%* 1.33+£1.16“ 1.33£1.16% -
5 36.00+2.004%44.00+7.214239.33+4.164231.33+2.314¢ -

6 34.00+5.294238.00+8.72433.33+3.0642 29.33+3.064¢ -

R10 AEFHARBEZK/NEFHFH10% NaCIOEZELAE R
30 AR R FRILE (v4s,n=3)

Table 10 Comparison of germination rate of seeds of Belamcanda
chinensis with different diameters from different producing areas

after peeling with 10% NaClO for 30 d (x+s5,n=3) %

No. 3.5~4.0 mm 4.0~4.5 mm 4.5~5.0 mm 5.0~5.5mm >5.5 mm

3 - 41.1146.948°67.78+6.945 68.89+5.094% 63.33+6.674¢
4 3.33+£3.33%° 5.56+1.93® 8.89+5.09°°20.00+3.33¢ -
5 50.00+8.825442.22+3.85540.00+3.33% 32.22+5.095 -

6 63.33+3.334271.11£3.85478.89+6.9444 63.33+3.3348 -

1 FEAMAEERHFTHFEEHE (3+5,0=3)

Table 11 Comprehensive data of different maturity levels of seeds

of Belamcanda chinensis (X+s,n=3) %
R K AT ) RIFFR
— (G EAA)  41.38+0.64¢ 100.00:£0.00* 56.67+7.02°
ZH(SBaf)  56.23+0.70° 98.89+1.92° 26.67+2.31°
SHOGFRE) 624120270 93.33+3.33P 17.33+3.06°
Mgk () 70.31£0.47° 98.89+ 1.92¢ 7.33+1.15¢

3.8 ST AT HARAERE (4 SPSS HhAH ek
ST TR EAR S TORLCE KR AR
Bk R AAAE WM OG, WA 12, W HTRD T AR
T8 Pl A AT AR Sy 7 o A BT AR HE R AR — . W
T SC 235 5 A 00 A XU T sAE AE T ], 0K
F A B, X FHAx 54 7 M 3k 66 17 A i iE 1T K-means
BB I ARIPOHEIE3, 456K S AN
7 Ml (R — LA Y B T R TR R 2% S B Y 4
B,y kG 3 R A G B 22 L 2 BR TR H X —
EIER AN U = R EIN ) N I SR L ) o
TUF8 A 1) e 26 R 2 rpon (EAE Sy T Bl T 9 B S
RS HAH 45 G A 7= W ) T Fh 735 5 il T 4
Tl T A A bR A T R R A R
W), A A — J00 48 B5 AN A5 B B A 1 #0AS R A Sk 4 R
FRERF T, WL 14,

F12 HBiEHRZEEXES T

Table 12 Correlation analysis among indicators

A2 20 g R 1 o, i A 4 g A 2 RS U S B A AR
P SF BRI R AOE S, R 11, Rikss
F W, R A B A RO B AR TR O L B T R
F BT B0 A 1 T 5 R K A i 2 R
A R R R R H R R
T L 80 52 B ARG A 2 o3 BRI 35 K 20 L R A
TR R AR 5 R BB, NERIRE
3.7.2 WBRS TR 7R AR LR A XA [ i
A IR B S5 1 b 7 AT S 2E AR I A R IR AT
M) &2 RAE T8% A, W m TR R T kAR
(24%) . TN, B i 47 I ) ) 38 o, 5650 b1 8
TR MAEA T B TR P AEAABGE A
114 -

EiEEON HE SR K& T R
JERA 1.000 0

THE 096459 1.0000

fKE -0.2392  -0.2873 1.000 0

BTG 0.6184D  0.6228Y  0.1432 1.000 0

RIEHR 039470 03636 0.5464D 05651V 1.000 0
H:VP<0.01,

F13 KEHLEEHELREPOLE

Table 13 Final cluster center value of K-cluster

44 531 B f%/mm FOREY%  EW % RERY%
— 5.50 8.78 97.78 59.33
= 4.64 9.18 95.81 57.58
=4 3.73 9.50 87.27 47.15

4 iTit

ol 11 S R 22 B b 25 8 2R R R Sk LT Y
P X 2 1 B A RORZS B = R I 2y M i
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K14 HTFMHFRES RIRE

Table 14 Quality grading standard for seeds of Belamcanda
chinensis

g HAR/mm AT T11% B2 1% Vi /%
—% >5.5 >94 =60 >93

=Y 245 =290 =55 =85
=% >3.5 >84 >45 >80

KR R <10%,

TR A R 22 0, R R B A R T R R
TR KT 10 RS A5 T o v L R A ) A
1 D AR 22, A 45 24 b M R AR ) 4% MR A
BT R R P AREIR AR L R B RN
2 541 XS B R A e, BT g R )
R 55 oA B A b T e 45 A Hb X 7R R SR O Y B
SE B, e B A B KRB BE B 2 il Y
T2 R 280 N LN TR L 4 it 5 %
B B B AT o A 44N 7 T R e
2 2 R5F5 WAL A AL R T R U i R &
BB 43 7= XA AR 3™ A R AT O 4, R B
PR 7E S S rh B2 R K IR S Rl R B, &
SEEFMTEREIE . DO R B KNG A
KB A= 3 g B v B 22 S5 01, AS HE B 35 4 b IXC T
i 0 33 T FhF A AE LR FEAF , DA AR5 8 57E R Gt
i A FE RS B B3 A1 L

ST R R AT — 8 W ALARCR 2 SR K iR
LR IRBUE AL TR YRR TR R 4
F A F T 55 T R Ok B0 1 B2 S R, &
RN, ARLE P W AER R AR
B & SR A UE TR L F 4 7 b T R AR T R,
H K 28K AR S0 S BROK R R 7 1 28 X # 4k
T ORI A X A% 8 A5 R R R R O b XY
Bh - 2E4T 8 & 20, 45 3L AT TR ] 10% NaClo 25 Bk
ST b 1 18R R il 40 o i 2 20 358 4 b X (A I 2 XD
PRRHBE 2= B Sl b e [ ) R R 3 B e
S 2R G R RN L 45 B ST AT AT, X 6 7 Ml
1 SO AR R RIS UCSR 4h BE T B 5 b
FRHIR , DUTIT 48 i3 e & 2 56 X B XU Al
ol DR Bz 8, 2 Bz B4 B DR RN -, R ZE SRR AR
HCPE AR 77 S BRI FH o 55 T A 2 B R AT e P
AR R B, E A T A5 B R T

H A 4 % BT B 2 6 Bl T R 2 R 2 1E 60%
PR, AT BEAF 7 24 A B2 Wi R, 1 B 109 Bl 2 2
2L PP 2 SRR . IR S 1A
T (] 6 2ok - i, R R ARSI R R, A

¥ 5% [ 8 3 1 A O 1T, XoF S [ ol 2 3 S+ b - 1
KB A E )R AR RO [ AR B R T R 2 R
HEAT I 5, & B 6 5 T A 1 1 2B 06 AN 32 FhF AR
B BHEKEREFRLERAR T
B BEAR B S T+, S KR m R FERIK, &
2 KU OBIE 9 v A I TR B — s I, R [ K R
TG ) RN B AR K > T oK > K B 458 ] T,
B EW R T, BT & K 53 &, Bl 9 S8 A S
WO TEAB AR B B R AR AR I, R BRI
EI T R S N i ol R i DR i LB A R A
R ZE ARG 45 A AT o [ B b ] — e 5 T A
AN [7] it 7 AT BR 1) & ZE R m 0, B R R 2R R T
Bl 3 55 Sk i T A 0 A s A R 3
ALY LU T g X4 BESE T AR 7 A
T B [ I S () 7 i o7 ) 40 oA A TR) B AR K
JN S AR AN TR 7 A ] AR KN B T
BLE K AR Ty KR ZEIEAT I E W1 T
DI T R BHA N B84, TR E & KR AN
T3 R R G 2 25 4R AR I Bl R A 4> b
W o 5 RA RS SR TR AR WA LG AR S5
T 2 A 43 G i K A [R) 7 b S T - 43 0 BLAS [R)
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FEAE bR o [ B X AS TR 7 b AN [R) AR KN B Rl 2
AHCT JO G T B ARSI, R 545 48 B R 2 [ AH
KR AL TR ERS TR E AR X
R RS LA AE W 3R DG H AT R AR R
VANV (B B =AM SRR =R N
IR AT R R BRSOk AR SE M R A
70.964 5(P<0.01), Wi BI ¥ 96.45% (W2 B I, &4 T
Tt =7 B4 8 R b K, W DR T AR R AR TR
FAE N TR BRI AE G2 LR ATAT Y 45 G
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