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Seed Quality Grading Standard of Polgala tenuifolia
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[ Abstract ] Objective: To study and set the seed quality grading standard of Polgala tenuifolia. Method :
The 1 000-grain weight, water content, germination rate, viability, single grain size, clarity and other indexes

were measured and appearance was observed for 29 batches of P. tenuifolia seeds from different areas, and then
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Excel 2003 and SPSS 20. 0 were used for clustering analysis to establish quality grading standards for the seeds.
Result: Grade [ P. tenuifolia seed had a germination rate not less than 77.00% , viability not less than
94.00% , 1 000-grain weight not less than 3. 10 g, clarity not less than 80.00% , and water content not more
than 8.00% . Grade Il seed had a germination rate of (67.00-77.00) % , viability of (88.00-94.00)% , 1 000-
grain weight of 2. 80-3. 10 g, clarity of (60.00-80.00)% , and water content of (8.00-9.00)% . Grade Il seed
had a germination rate of (55.00-67.00) % , viability less than 88.00% , 1 000-grain weight less than 2. 80 g,
clarity of (48.00-60.00) % , and water content more than 9.00% . Conclusion; Germination rate and viability
were the main indicators of quality grading standards, with 1 000-grain weight as an important index, and clarity

and water content as reference indexes. This quality classification standard of P. tenuifolia was scientific and

practical, providing references for the quality evaluation and artificial cultivation of P. tenuifolia seeds.
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Table 1 Information of Polgala tenuifolia seeds
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Table 2 Authenticity identification of Polgala tenuifolia seeds
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No. B A g, AR em Jem i
1 REGE, oo 8 A @ fh R KR PR AR 0.310 0.231 1
2 IR, i AR R JRBAAHE A BHAEHE 0.324 0.189 H
30 KEIE, A O af R B ke PREATRAT 0. 300 0. 200 H
4 RBIIIE, oA AR R KB A WIROFEEE 0.341 0.210 Hit
5 SR, el B e AR R RBE N E, RNER Y SREER RS 0.373 0.243 H
6 KAEIIE, oo A iR R B AT PR FREE 0.311 0.223 +
7 QENTPA R SRR U KBAA FRE PHETHE 0.328 0.198 H
8 fEIENIE, oA B R RO E, WA U YSRUENEES 0.333 0.222 +H
9 KBIIIE, e A B AR KB A, WHETLEHE 0.289 0.231 +H
10 KEGUE, St A ¥ E G R KB A WHOREE 0. 309 0.213 H
L KB, et A R R KB AR BRAMTEEE 0.318 0. 190 H
12 EE0E, Seuif R R B WHOERHE 0.302 0.202 i
13 KBIGNIE, Joi A # @R R KB A WREFEE 0.279 0.218 +H
14 EOIE, A AR KB A D WRAOTHTE 0.314 0. 190 H
15 RAIGE, feim A AR KBE A BHERAE 0.293 0.209 H
16 KAEGIE, S w8 H @fh R KA B WHELEHE 0.290 0.189 H
17 BRI, oA @R TR A G BHERHEE 0. 300 0.201 +
18 FEIE, oA R R BE e Y SREER RS 0.315 0.194 H
19 (FOE, Jeim A G R R WIREOEHRE 0.304 0.204 H

20 fEIBNE e B G R E KB d WHEREE 0.295 0.219 +H

21 G, e A B G R Wk A8 0 BRAOTEEE 0.317 0. 199 +H

22 RAEEIGIE, Seun A B AR R KARE PR FEE 0.301 0.230 H

23 REHIE, SemA i AR R KB BHAEHAE 0.313 0.211 H

24 EGNIE, SEnAT B R R RBA W6 WK EFRHEE 0.299 0.197 +H

25 KA, Jeim A 8 1 @ fh R IR BAL A D AR PR ABFRHE 0. 300 0. 188 H#

26 fEIBE, e B AR E KB JRER WHEREE 0.303 0. 190 +H

27 Y, e A B G RR KB BHOZAE 0.288 0. 186 +H

28 KAEGNIE, e 8 G R KB A, BRAORET 0. 304 0. 199 H

29 KBIGNIE, oA @R R 36N WHRAOTEE 0.307 0. 201 +H
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Table 3  Clarity analysis of Polygala tenuifolia seeds

No. J FERF K R a2 e RE

/g TR/ g /g /% /%
1 10.005 3 2.9485  6.9919 0. 65 69. 88"
2 10. 004 2 3.0128  6.869 5 1.22 68. 67"
3 10. 009 5 3.3774  6.592 1 0. 40 65. 86¢
4 10.003 7 3.0739  6.8379 0.92 68. 35"
5 10. 005 6 3.0842  6.805 1 1. 16 68.01"
6 10. 008 8 1.1134  8.798 2 0.97 87.90"
7 10. 004 6 26361  7.2113 1.57 72. 08¢

8 10. 004 3 0.922 8 8.999 1 0. 82 89. 95

9 10. 002 4 2.5890 7.347 1 0. 66 73.45°
10 10. 000 0 2.654 0 7.279 6 0. 66 72.80°
11 10. 008 6 0.968 7 8.9452 0.95 89. 38"
12 10. 004 2 2.624 2 7.2753 1. 05 72.72°
13 10. 008 6 2.684 3 7.250 0 0.74 72.44°
14 10. 004 0 1.473 6 8.465 1 0. 65 84.62°
15 10. 004 8 3.860 3 6.070 3 0.74 60. 67"
16 10. 000 1 2.9510 6.956 5 0.93 69. 56"
17 10. 006 5 4.8323 5.106 7 0. 67 51.03
18 10. 006 3 1.303 2 8.565 7 1.37 85.60°
19 10. 005 0 0.888 0 9.076 3 0.41 90.72*
20 10. 006 8 2.1939 7.7515 0.61 77. 46
21 10. 005 3 2.002 5 7.9518 0.51 79. 48
22 10. 004 3 4.5525 5.316 3 1.35 53. 14!
23 10. 006 2 3.542 6 6.339 6 1.24 63.36%
24 10.007 0 5.379 1 4.528 5 0.99 45. 25"
25 10. 007 3 3.546 4 6.460 0 0.01 64.55%
26 10. 007 0 4.948 4 5.046 6 0.12 50. 431
27 10. 005 7 5.5615 4.4351 0.09 44, 33"
28 10. 003 4 2.7152 7.284 0 0.04 72.82°
29 10. 000 1 3.962 4 6.079 3 -0.42 60.79"
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Table 4 Thousands grain determination of Polygala tenuifolia seeds
[ERTAS SINER TA7S — Tk
A [ER v o ofie 22 CV/% AR E/ g P v 22 CV/% — THRH/g P i 22 CV/%
1 0.302 6 0.003 7 1.2297 1.546 4 0.009 3 0.603 6 3.069 4 0.002 7 0.087 3
2 0.304 9 0.016 9 5.5338 1.536 6 0.028 6 1.863 8 3.072 9 0.002 4 0.078 4
3 0.309 0 0.002 2 0.700 9 1.552 8 0.042 2 2.718 7 3.105 6 0.002 3 0.072 4
4 0.308 5 0.010 0 3.240 4 1.545 0 0. 000 4 0.027 5 3.0913 0.002 4 0.078 0
5 0.3127 0.002 3 0.749 3 1.549 3 0.0110 0.712 0 3.098 4 0.002 8 0.090 7
6 0.301 9 0.008 2 2.707 6 1.533 4 0.007 6 0.493 4 3.066 6 0.002 5 0.082 8
7 0.304 8 0.002 0 0.658 6 1.523 2 0.009 0 0.589 6 3.046 0 0.002 5 0.081 4
8 0.303 8 0.004 4 1.456 1 1.5211 0.014 5 0.953 0 3.042 0 0.002 2 0.073 3
9 0.299 5 0.002 5 0.8455 1.522 7 0.007 7 0.506 2 3.046 0 0.002 3 0.075 5
10 0.304 1 0.011 3 3.716 0 1.5352 0. 006 4 0.414 5 3.068 5 0.003 1 0.102 3
11 0.306 3 0.007 5 2.449 5 1.545 7 0.001 0 0.064 0 3.095 1 0.003 0 0.095 6
12 0.304 9 0.006 7 2.213 1 1.526 5 0. 005 2 0.342 8 3.053 1 0.003 0 0.099 2
13 0.297 6 0.003 5 1.168 4 1.509 3 0.025 2 1.667 9 3.018 8 0.002 3 0.076 9
14 0.304 1 0.004 8 1.592 3 1.510 5 0.017 7 1.175 0 3.020 6 0.002 3 0.076 5
15 0.307 1 0.014 8 4.806 8 1.526 3 0.016 1 1.0517 3.0517 0.002 2 0.073 4
16 0.310 6 0.008 0 2.568 4 1.550 6 0.008 3 0.533 6 3.101 2 0.002 4 0.075 8
17 0.300 9 0.005 3 1.776 3 1.512'1 0. 006 2 0.406 9 3.023 5 0.002 5 0.083 7
18 0.312 4 0.004 2 1.349 4 1.572'1 0.005 5 0.350 8 3.144 2 0.002 2 0.0712
19 0.309 1 0.004 0 1.278 2 1.579 4 0.029 1 1.844 5 3.102 2 0.002 4 0.076 4
20 0.317 1 0.003 2 0.993 5 1.570 9 0. 004 2 0.265 6 3.142 0 0.002 3 0.072 9
21 0.313 2 0.008 0 2.5526 1.576 7 0.014 8 0.937 3 3.158 0 0.002 6 0.083 0
22 0.301 9 0.007 5 2.500 1 1.511 8 0.008 1 0.533 2 3.023 4 0.003 3 0.109 5
23 0.300 7 0.003 6 1.188 0 1.527 8 0.015 1 0.9859 3.0555 0.003 2 0.105 4
24 0.301 4 0.003 9 1.297 4 1.517 8 0. 026 2 1.728 5 3.034 0 0.001 6 0.054 1
25 0.308 7 0.004 4 1.410 9 1.541 6 0.001 5 0.096 3 3.0825 0.001 9 0.060 0
26 0.3112 0.004 4 1.404 7 1.543 4 0.016 0 1.035 4 3.086 5 0.002 0 0.063 2
27 0.306 4 0.007 9 2.576 4 1.514 4 0.007 1 0.471 6 3.028 5 0.002 2 0.073 0
28 0.309 7 0.002 5 0.793 7 1.538 8 0.004 9 0.317 1 3.077 0 0.002 4 0.078 3
29 0.306 7 0.004 8 1.572 8 1.551 4 0.004 1 0.264 4 3.103 6 0.001 9 0.062 2

UL 2 h Ot AR T SRR B I T . AR
KEEERIFE S,
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Jii B © 78 85 35 0L I A e I B S i 4 30 g, 8k
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Moy, a a2 Lpse RS ASHTAKEREEANE
o 9 ~105C Table 5 Determination of water content and viability of Polygala
g . . tenuifolia seeds
I I S SR S N
& %A b
A > 3 i 5 o R —
HEF B Al /R /% /% (R
R - 2% B 1 R S B4 B 2 B 22 5 (P <0, 05) I 874" 100.00°  86.67°  75.67° +
Bl ARABFTHAETEEMFEKEEN(v25,n=3) 2 8.58°% 98.89""  77.78° 65.67' Ht
Fig.1 Changes of water content in seeds of Polygala tenuifolia v gase enaat slilt 67 sse "
under different drying methods(x +s,n =3) + g e e e u
JEE R, SCRE T 25 CORMBR M b AT R, I 5 8.80% §8.89'  73.33° 72. 33" Ht
R 2R S A PR 3 A, B A 50 R (R 6 853 94.44% 63,33 65.67" H
BE b e B R, B H O ER 90 SR 45 Ab BE AP T 7 8. 49 93.33% 6889  72.33¢ +
RGO, R INEREF -, 57 BI85 5 L N 8 8.99° 95.56°  67.78%  52.33] +
MR T, SCIRES WS St R 2R AR LA 2, 9 8.17% 90.00"  68.89% 72,33 +
&l 2 A4S, ok FAS [) 09 & 20 IR i A7 3 3k A+ 10 816" 95.56°  72.22° 79.00" H
KRR MFEZM T, AR FRIEH LR, BT 1 §.31" 100.00°  63.33' 59. 00" Ht
UEAUR I R Rl 1Y & 2F R ik B 80% , BT 12 g3 97.78%  60. 00’ 55. 67" Ht
)R ZF AR, A KA IR & 2R 15 d fE )5 228 13 835 93.33% 71117 59.00" +
s TROE . &6 R IBRIUREA M 2 5 (il fE 14 857" 08.89"  67.78%  59.00" +
T8 H 5 TSRO A A5, U, i J - 19 & 2 15 857" 96.67"'  60.00 62. 33¢ +
I BRI ACURME M B E TR ZFIK, 15 d fE R R 16 833 96.67"1  55.56! 49. 00" +
ZF R A S 1t ] 17 8.62° 98.89°"  57.78%  45.67' Ht
2.6.2 WHEAKFWMEMEE WHRLEHEESITT 18 851 92.22%  70.00%  52.33 +H
[F) it 2 35 b 3= b K S B R AR R SR L, e B 19 .81 92.22%  73.33° 59.00" +
¥ 5,10,15,20,25,30,35 CH: 7 MEE M 47 20 8. 82 oL 1% 75. 56¢ 65. 67" +
RFLE . BAAEPE S0 KA1, A 3 K, LA 21 8. 64° §3.89'  66.67" 62. 33¢ +
WG KRR R FHe 5 R WFE 6, 2 8.0 86.677  46.67"  45.67' H+
B 6 Al 4G, i AP AN [6) IR B2 T K 2R HE 2 ] 23 8.15® 85.56'  68.89% 5900 H
FIEREEZESR RER 25 CH, KFREEH N 24 7.95¢ 90.00"  76.67°"  65.67" H
88.19% , 55 20 °C A K 2 5 84. 45% ANA7AE B % 1% 25 9. 89" 97.78%  81.11" 82.33° H
ZESRER S CHE, R FREAR N 45.66% , i it 26 9.55" 96.67"  78.89° 72.33¢ H
AL R R A E G AR R A K,20 C 5 27 9.48" 04.44%  68.89™  65.67' H
25 CHRAIE M IZ & M A ZF IR AR E & FMET, Kk 28 9.54" 98.80"  §2.22"  72.33" Ht
TR TR, BOE R 25 CHE MR R+ & 27 ik 29 9.84 85.56/  77.78° 59. 00" H

Lgibhe 8P S s

2.7 MTATET SRR LSO E R TE .
NURAETE IR R T E 238 TR T, B AT
B8 Wy BB 75 P R AN [ ) T 22 A 0 1Y b 1 SCAT
A POCHII . R D E ) A [ 3 R Xy
M T B BETE , D7k MR B S AR AR R R T
2 hif 58 B TCAR B Rh 1, $— R B O A R DR AR
A IR I (TR g 4K B oK e Al g 2, By 1k 2%
JeW ) B R (2 h) B AT S
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[ able orrelation analysis of five indexes of Polygala tenuifolia
o Table 7 Correl lysis of five indexes of Polygal I
&K 30t seed
201
10¢ EfsR X, X, X3 Xy Xs
0 ¢ L P T S S
1234 567 8 910111213141516 17 X, 1.000 —~0.148 0.168 0.362 ~0.004
A/ X, -0.148 1,000 0.145 0.248 0.102
:I:
B2 RREFROZEMFRFERB (25,0 =3) X, 0.168 0. 145 1.000  -0.183 0.518"
Fig.2 Experiment of germination rate of different germination bed
X, 0.362 0.248 -0.183 1. 000 0.294
of Polygala tenuifolia seeds (x +s,n=3)
Xs -0.004 0. 102 0.518" 0.294 1. 000
= i *= — .
®6 FRARFRETESMFRFHRN T Xy B Xy, KR XL ARG D X, TR R X R Y

Table 6 Expression of Polygala tenuifolia seed germination at

different germination temperatures

KR/ C KA %o K % REEFREL

5 45.66° 39. 241 5. 124

10 52.31¢ 48.32°¢ 7.08¢

15 75.00" 59. 24" 9.23"

20 84. 45° 69.78° 15.06*

25 88. 19* 70. 45° 14. 33"

30 76. 12" 60. 00" 8.94"

35 60. 13° 50.03° 6.49°
TR, AR 2,4,8,12,24,36 h 5 BUHE R,

fﬁdﬁﬁﬁ%?ﬁ?%@ﬁmﬁ 1
WoKkHFE = (EMERE - &
JFiE x100%

i & 3 AT, A [t U 7 1 K R B R
A, HTE 12 h 5284l TR, PRt , 35 % 0 K i

TR E,3 IREE
= FP RS ) /1R FP R

|‘Ejﬂﬂ 12 h /ﬁzj‘j\ AL;\IJKZ'(KH/J*JQA*EI*T“O

60 =1
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e ¥ —%— — 10
& 40 15
i" =20
= 30

11 ) I S S S S S S S S R MR

02 4 68 101214161820 2224 26283032 34 36 38
WK i ) /b

B3 ZEMFRAZERANEHZELER(v£5,0=3)
Fig.3 Variation of water absorption of Polygala tenuifolia seeds

with water absorption time (x £s,n=3)

2.9 FFERES% KA Excel 2003 X f 7 i
A8 bR BEAT S8 3 A R DX Ta) A 3, A 43 B 48
SPSS 20. 0 4 %14,

2.9.1 FESARARA A BT A SPSS 20. 0 %k
PEXT 5 T5UHE A o 0 B4 AT AH DG o3 B, A5 AR LR T,
B ARG 15 R ZER AN, PP A B ] B4 K R

31 PRI bR BAT (P <0.05) .

2.9.2 ERAMHT SR TET 3 DR AT
TR IR F) T 83. 111% , YW WIAT 3 A i S A
BF T 2WMIIERE R, WL 8. AT 3 R AR(E,
FF T LA L ) AR 1)

£8 EEWFREMEFERS T ETR

Table 8 Polygala tenuifolia seed quality index principal component

variance contribution

%y 75 22 sk TR/ % 2T Tk R/ %
1 1.740 34.800 34.800
2 1.290 25.797 60.597
3 1.126 22.514 83.111
4 0.489 9.786 92.897
5 0.355 7.103 100. 000
TE:L W BE s 20 FoKaR; 3. R0 ) 4 TRLB R 5. R IF%,
REORAE W 1 M S 3 Elr Rk

ARG 5 R R R WIS — 5
B XA R AR E AR, HOWE 8 A 2 IE A
O, T LA R 28 S8R0 AR I AR Dy i AR A i £
B bR . TR AT R BRIV ) T ) £ b R
A B &0y R A R T DA TR AR S R
Tt Jo3 o 43 S EE BEAE b o H ¥ EE K S AR AT AT LA
3 AP0 AN B A TR S T B I AR O
VE Sy a3 BT 5 43 W 2 % F5 b
F, =0.186X, +0.778X, +0. 149X, +0. 640X, +

0. 818X,

F, =0.844X, -0. 414X, 0. 159X, +0. 577X, -
0. 221X,

F,=0.382 X, —0.009 X, +0.941 X, -0.308 X, -
0. 009 X,

2.9.3 RGEEESH KR SPSS 20. 0 X it & F
TR TORCE K E AR E MR 2F RS TR
.39 .
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PREEAT R AR LI 4, 7,13,10,4,9,5,20,
21,23,29,1,28,3,25,2 X JLA T 5 —2 518,
19,6,8,11,14 94 —;24,26,27,12,16,15,17,
22 Foh—36, b RGER AT RHK 29 it i A
T 32K

“ﬁww

B4 EZEEMFRESFHKRXER

Fig.4 Cluster analysis tree diagram of Polygala tenuifolia seeds

2.9.4 WUUSH K-SR BT RS
KAV R 432k K ¥ (E R 22 Hr (K-mean cluster)
5, e ) BEBE B R /M IR X 45 48 A i AT T i 45 G
Gy ISR 3 4 ) K 3 25 07 9 B2 R
#9.

x99 ZEMFRESZRETHMEER K HERLHD(n=29)
Table 9 Cluter centers of K-mean cluster analysis of single

influencing factor of Polygala tenuifolia seeds quality grade(n =29)

EH WE/ % BKE/ P W/ % THRE/g RER/ %

1 86. 81 8.19 98.28  3.148  79.75

I 69. 03 8.69 93.53  3.087  69.04

m 48.84  9.66 87.94  3.037  56.00
2.9.5 K-MERAREDH WRIETr 220 &

RFRFAENE N 22 R Ik 8 T B F K (P <
0.05) , Bl ¥ B | TR0 H A% K 3 25 5 AN 1 3%, f
LA E LR 10, b, 7 i 5E 73 ks I LR
ZEARMATE Iy 2 O TRCE S R 2R R B HAE,
K HAR D9 F B4R A, B NS OK AR N B H AR
1 20 11 5 o Oy Jo o 68 B b 5, il 2 o 5 b 1
Az AR ol ) AR R, A% IR An e T LAT
BT
- 40 -

F10 EZEMFREFZRETEZMEZ K NERERLER
(n=29)
Table 10 Final Cluter centers of K-mean cluster analysis of single

influencing factor of Polygala tenuifolia seeds quality grade(n =29)

.- e oK E TR T R

A /% /% /% /e /%

I 80. 66 8.38 94.73 3.080 77. 04

I 61. 86 8.51 94. 10 3.080 68.38

i 58. 60 9.02 93. 61 3.050 55.00
2.9.6 G E S HARMER S E AR B

SRR VEAR A R S OKE AR O TR R
RS WHRARAE N B 5 BARMESR AR, S H L/
BESIIBRIEALISEN N £ g T E N S o
LA L BRI RE T AN TR e O S e A S R
i, Joh T4 0 A 5 A% 1, Al O AR O A 5™ v fil
Fl o $5 MR R AR E 2 it ) il s ot ok s A D
AT AT — TG AR AN AT 45 L RE s v AT AN BE A DA A DL 25 2%
MEHR T Wk 11,

Fx11 ZEMTFREHNRRAE
Table 11 Quality grade standard of Polygala tenuifolia seeds

Bg RER/ e W H/g TRE/g HE/ % EKE/%

I =77.00 =94.00 =3.10 =80.00 <8.00

I 67.00 ~77.00 88.00 ~94.00 2.80 ~3.10 60.00 ~80.00 8.00 ~9.00
I 5500 ~67.00

<88.00 <2.80  48.00 ~60.00 =9.00

3 Sm5itie

AN 7] F 5 b 7 AR A BT AR M R
Vi Ry 3t i B ik 43 G bn W e E L R AR, K AR
Ak K (46.67% ~ 86.67% ), H & 11 A5 fk R
(85.56% ~100% ) , H A 45 tr L A7 76 A [8] 72 i 1) 22
S, AT AN R A 8 b 1) 378 3 Bl - 1A 25 55 3 AT g i
PGS 3 b E T 37 Ik 38 AR R B ON — , LY
M) % J %) o i o, PRI O o0 20 i 7 R b T i
BEHRRAL IR o S 75 b T A ) A o T 4
il G 75 24 M

ARSI ZEAR 0 AR A P o e 30 R B A T 1Y
ST RIS A A SR B B AR R EAT T FF
BT LM TR K& BT )
Ko 2 AR AE T T B SE B AN [ ok T b 1) 8 35 b
O3 R 3 AT SR, Ay BbR W DL KR ZF R ATE 1R
F, TR ENELERIR, FEMSKE NS HIER.
FR a1 by NV N7 = il 9 € 151 S S -
it A - 1 28 At B () S bR A i, 7 TR AR
AR AR, RO T AT U R R A K
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A TFOREFF A 15 F7, 5 3 RK 23 A2 4 AT DL i 7
T T 0 e R 48R A R R e B

2B FRLIR BE TR ZRAT DL 5T 1 7 4 O HEAR KA I
LT AT 45, P s v 24 6 BT SR A
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