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[Abstract] Objective: To determine the quality test methods and establish the grading standard for Psammosilene
tunicoides seeds. Methods: The test methods for sampling amount, authenticity, purity, seed weight, moisture content,
viability, and germination rate of P. tunicoides seeds were established according to the Rules for Agricultural Seed Testing
(GB/T 3543.3—1995). The quality of seeds from 36 producing areas was determined for the formulation of quality grading
standard by K-means clustering. Results: At least 100 g seeds should be sampled for testing and no less than 10 g for purity
analysis. Seed weight should be measured based on the 1 000-seed weight. For the moisture content, seeds should be dried at
(130 £ 2) 'C for 4 h. The viability should be measured by 0.01% 2,3,5-triphenyltetrazolium chloride (TTC) staining (30 C,
6 h). In terms of the germination rate, seeds should be first soaked in 2.5% NaClO for 10 min and then cultured on filter
paper (20 C, in light, 4-16 days). Seeds from 36 producing areas were classified into three grades with the main indexes of
germination rate and viability and reference indexes of 1000-seed weight and purity. Conclusion: The seed quality grading
standard and quality testing methods were scientific and viable, which can serve as a reference for quality evaluation of P,
tunicoides seeds.
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x1 EHBIMHFER

R 5 SRAEHL 4k /m %8 (E) i (N)
JTS2016QN01 PRGN i N E S E)id 2980 99°18" 12" 27°19'45"
JTS2016QN02 7 A PO ARG BB R ] S i AR 2895 99°16"30" 27°19'00”
JTS2016QN03 ANV LB R S T 2850 99°13'37" 27°20'03"
JTS2016QN04 =R PN GEVE Bk S i e 3072 99°25" 12" 27°5'28"
JTS2016QN05 mMA RNV Bk ES B 3200 99°17'03" 27°15'34"
JTS2016QN06 A MA RN BB S & A5 2600 99°18"34" 27°48'11"
JTS2016QN07 AN 1580 102°05'28" 25°09'23"
JTS2016QN08 A M T e EL 0 S T 2080 103°2330" 25°19'40"
JTS2016QN09 A M T B e BLIH B 2010 3°25'36" 25°21'46"
JTS2016QN10 MR BT VY T R A VA YA S 2100 103°57'02" 26°17'41"
JTS2016QN11 23T A TV T A A WO 4 R 2150 103°57'54" 26°17'42"
JTS2016QN12 = A T VY T A SRR R B 2250 103°59'26" 26°17'49"
JTS2016QN13 =mA s TSR R S RILA 2900 103°17' 02" 26°17'07"
JTS2016QN 14 A R R ) b e A 2700 103°16'39” 25°58'17"
JTS2016QN15 = A BT AR 1 A A 2000 103°07' 04" 26°01'03"
JTS2016QN16 2 BT RN X s b 1800 103°14'23" 26°01'36"
JTS2016QN17 A BT EL A 2300 102043’ 52" 25°32"44"
JTS2016QN18 R B AT Ll X R R B K S 1890 102°33'37" 24°54'48"
JTS2016QN19 A BT L X A4 S /N 2400 102°36'09” 25°05'46"
JTS2016QN20 BB LMK LA £ SRR 1780 103°03' 09" 23°56'50"
JTS2016QN21 P R FARTIPI Ry €= S X i 1650 103°03"02" 23°52725"
JTS2016QN22 A LN VS B A T B 2100 103°45'01" 24°38'07"
JTS2016QN23 BRA RN 2L PP E 2600 99°07" 18" 26°11'15"
JTS2016QN24 = A KB R B S A 1440 100°39'26" 25°07'19”
JTS2016QN25 =R RN P H RO ) 1980 100°04 34" 26°28"42"
JTS2016QN26 ZFA KHENEIR B G 1 & 57 PR 2380 100°04 ' 34" 26°28'42"
JTS2016QN27 73 A KB &)1 B o) B B B el AT 2760 99°54"50" 26°27'34"
JTS2016QN28 2 A LT 3k XL iR] 2400 100°14'07" 26°51'30"
JTS2016QN29 AHEILT R E KL S 2800 100°05'26" 26°47'06"
JTS2016QN30 ZREAIILH TR ERS 2580 100°55' 30" 27°10' 13"
JTS2016QN31 ZEAWITH BRI S @R 2700 100°18' 16" 27°29'05"
JTS2016QN32 = A LT A B 2600 100°45'19” 26°41'32"
JTS2016QN33 DU 148 B LM £ LA R B AR R £ 2700 101°24 24" 27°27'20"
JTS2016QN34 DU A v L H R s LA R B — A 2783 101°23'57" 27°24'00"
JTS2016QN35 PUTAR Ll 05 ELARAY & ARTRE 2300 101°17'57" 27°33'07"
JTS2016QN36 2 A I Tl AR X 1805 98°42' 40" 25°30'55"
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MR TR o SRR TR I 25 R L2 2.
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% (E2),

H: ACAEEAMT; B REEIRT.
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3.7.2 AEWEERmMHEAE RERITLAEE, X
SR T E AR MR R, JeantE>g @l
FESTTC Biit 4348, S . TTICHRESH T, &
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KHM ARG (£3), Hik, #$£0.01% TTC
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3.8.1 REWTAE K AT AT I B AL B 4
BRI TR %8 36. 5%, W HEAL TR e A RUAR
FhFaEks R, Hd, F2.5% NaClO 4 # 4b # 5 Fh
TR RN 8%, i FELOREANHN 1%, K
SRR T & ZEET I S8 2. 5% NaClO Zb ¥, DIRE
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#3 AEERE. FAETTCRESHMAELEBREXNSHDFHFHLEBRR (Gts, n=3)
RE/C TéTj\(;E/ B0 1%
o 1h 2h 3h 4h 5h 6h 7h

25 0.01 1.00£1.00 2.67+1.53 5.33+0.58 7.00+1.00 9.67+0.58 16.00£2.00 16.00+2.00f
0.05 11.00£2.65 22.00+7.55 36.67+3.79 39.67+£3.51 61.00+£7.21 65.00+4.58 65.00+4.58bcd
0.10 14.67+6.51 26.67+5.03 35.00+6.24 54.67+8.02 60.00+4.58 61.67+£3.51 61.67+3.51cd
0.15 1.67£1.15 18.00+7.55 39.67+2.08 56.00+5.57 56.67+5.03 60.67+4.51 60.67+4.51d

30 0.01 2.33+0.58 7.00+1.00 21.00£2.00 63.67+£6.03 75.67+£2.52 77.33+£2.52 77.334+2.52a
0.05 21.334£5.03 38.00+2.65 67.00+4.00 72.67£1.15 73.67+0.58 74.00£1.00 74.00+£1.00a
0.10 13.67+0.58 34.33+1.53 57.33+1.53 66.00:£0.00 67.00+1.00 67.00+1.00 67.00+1.00bc
0.15 17.67+3.06 43.33+5.03 49.67+2.08 52.00+2.65 52.33+2.52 52.67+2.52 52.67+2.52¢

35 0.01 0.67+0.58 14.67+4.73 58.33+1.53 63.002.00 67.33+1.15 68.33+1.53 68.33+1.53b
0.05 6.67+0.58 32.00+2.65 49.67+2.08 61.3343.06 63.67+2.89 64.33+2.52 64.33+2.52bcd
0.10 16.67+6.03 39.67+2.89 60.33+5.13 63.67+2.08 65.67+1.15 66.67+2.08 67.00+2.00bc
0.15 13.3348.50 38.67+8.02 54.67+5.03 58.33+1.53 60.67+2.08 61.33+1.53 61.33+1.53¢d

40 0.01 9.33+4.04 33.33+1.53 53.67+13.01 66.67+£5.69 67.00+5.57 67.00+5.57 67.00+£5.57bc
0.05 24.33+0.58 48.67+£3.79 66.33+0.58 67.33£1.53 68.00+1.00 68.00+£1.00 68.00+1.00b
0.10 30.67+2.08 55.67+£7.02 56.67+7.02 57.67+£6.03 59.00+5.57 59.00+5.57 59.00+5.57d
0.15 53.67+2.08 61.67+7.02 63.33+8.50 65.00+9.00 65.00+9.00 65.00+9.00 65.00+£9.00bcd

H: FFIARNG TR P<0.05; K4,

3.8.2 RIRWAMMIE PR TEMRERACAl  3.8.3 ARZFIPETEE E  SERBR T E R FIRG

wh BRI A, EAEAS TR R A IR 2%
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iEA18
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R ZEREED , BB S &
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K5 MUBARA NI AL A K 2 R MR 1R BOR R
15 CREFAMF T R Tel%

<TEAL,

HAR LI

BRI RZE &2, B-LRELEFHRAE T,
15dakFRBT R, RFEEALGHR, Hiy, &
AR ZETPE R N RS U 2+ K, I ]
Fad, REITEESE A 16 do

3.9 FhF R s

BT T e, HATH R 20 C R (4). AFTEMITRE . AT . FLAB R T2 E
Hitg, 20 CF, SRABARMOCFR, ATHMIKR g Eookksos ., e . Sk, AE . &4
AR ROF R, RAIREN TR RS S BB TR R T AT, B
BRIRN T K25 G T 2B iR bR R R, ILERS,
F4 AEBE. FTAEXFEZEGETEEYMTEFENE RS SHIMTFREVRIEFE
HR T5,n=3) Kol H otk
K2R KZERI% K2 KRR ST PEAGRER 100 g, HHEHFARE10 g
15°C UE4% MR 45.06+1.76de  30.65+3.34cd  4.53+0.17d AR5 LA AR 20 7 3R 100 g
M 51.26+7.06bcd  35.01+7.08bed  5.11+0.88bed KR KT 2.5% NaClO 431 10 min, LLIEZE/E N
y RIFR, T 20 CHEEFE4M T 12h-d DGR
i 114 33.5042.38cd  4.31+0.15d
" ﬂﬁ :i:i; 226 33 84:6 34Cd 442:() 56d B, HRMERRNZTAR
20°C JE4L “‘EE; 59.30 4.43e 42.04 2-81°b 5.98 0.38 B $30 CHO01% TICH A E6h
84 “/m 3044, .04+2. .98+0.
S, : : : akE FHRACTY: (13052) C, BT 4h
MRS 53.51+7.32abc  22.5146.96¢ 4.86+0.78cd . "
dib JEHR 57.79+£2.70ab  43.38+3.92a 5.73+0.30ab Pt A
e aeose o B kg SHILE A I
WEE 48.74+5.51cde  33.67+6.13cd  4.91+0.84bcd
25°C JE4L OBMR 57.79+2.35ab  29.98+4.22de  5.38+0.34abc
El/ 4] |
MRS 55.34+1.78abc  38.29+3.45abc  5.70£0.19ab 3.10 FF i SbR L
RS MR 45.06+4.11de  34.34+4.32cd  4.60+0.50cd 3.10.1 FprRmiizg R RIEES R4
B 43.22+46.95¢  34.5148.86bcd  4.40+0.88d iR TR T, I T KR Y 36 154
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BRBURN TR A 25 A EOKE . TR
R HALR TR 6 DB TER, 4R ILE6.
R6 36MARREHEHRYIMFREFIFINER

Eistay w/ME R CFHME bRfEE BRARE
R 2.00 87.00 61.50 17.60 0.29
HETE 1% 6.00 99.00 78.90 14.70 0.19
KR % 8.37 11.25 10.40 0.66 0.64
THRT /g 1.940 3.246 2.464 0.361 0.150
% 63.00  98.00 87.40 8.10 0.93
HAFpF5/% 0.10 9.75 1.56 2.28 1.46

3.10.2  SrRABIRIEGE

3.10.2.1  MCMESHT  XF 36 1) 4 Bk i A 7 k4T
MM (Pearson), 53R WK 7. iR ER,
A5 AN T8 bR 88 3 B B B OE A 6 6 R
(P<0.01) . FhF A4 06 F7 . TR0 5 2 g B X 4
ZEORAA WA RS, TR RN ],
FIUEC Al ol 7238 (] 0 AF AE 3 B A E R &K
5K AR PR AR B, MORY AT AR bR .
BRI SR & 2R AN . TR &R A
fib b 22 5 A48 AR AE S 4 Bk B Rl O BT R A )
o

3.10.2.2 K-H{ERIESHH T ITS2016QN13 5
Pl A= 36 J1 R 2R R AR T AL, & FAGH
Pl T, BOKHAHERR g K0 ARG R T %
), BIR R 35 A BHE AT X KRR ARG S TR
J R i AU R T ROk K- E R 2R AT 4
Mr, KGR PR N 3R, R ILES,
3.10.3  FiE O SAniE RIEE Tk T HAR R R
BOEA GRS, 2REK, NEEHAERY
RN FBESHETH, WASHRBF T &R, LN
1o TR NG 4 TS bR G KR 2K EAE R
SERBR T Rbr e EE S HE, 4G4 rE ek

S ARSI B TR AR, BRI E B 6 BB T R
PRI HENFR O %o P TT 1R A A E
BRIV AT — JGTHE B5 AN A5 45 WL SE A HE AR AN BEAE by R 1 25
)AL

4 itig

LA, B ERBIR TR, A% T BRI T
BRI T AR B BB 2 B A A A Y
LR A AEER A X AR R e < R
2yRF 7 R R R O BB PE T . AL Bk
B K656 R A AR 20 SO TS D 4 R B ML
A= B8 AT YRR,

TERN T3 RARUER 4 DS F /AR, K ZFE
A TG a9 EE R, Al DL S B A ] A
I R, RSB T AL RE B — > EE AR
ML o A s I 1 A R A 2y A B A L
IR, R AR R, S KR A RN R A
THEW ARV T UOE Y, X BT BT Y S e R
HE BB BN Y, B BORLECN, SRliom
TR 5 S AFABR T, 2 NI Z A& WA
KRR, FEM R A S il 28 B, BBk A A IR
HE, PRI A ) S < R R R s oA I LA R
YR — A H EAR AR AT B . HAh, KRB
S LT A SR AT, T LA X T
RS R A BEENSEEM . M7
KRS TRFRTREMLE, RE5FTH
LA WORCR RN T AR ARG, — e 00T 7E TR R
i 2% UF T WO A A TR A TR T I
ORZFR RN TRBE | AR 4 2k
ol 5 o G B B AR AR . AR R T BUR SR 5 A
TR AFTEAR A, HNHZ NS, Al
PLE o S5 3 T As , AR i E RS %
TiH .

RT 36 MHARESRIF &K F RER AR E 8K ST

b KR A5 ) FrKEE TR i e HoAbfh5
REFAR 1
LR} 0.772" 1
Tkt -0.036 -0.215 1
R A 0.594™ 0.324 0.315 1
i 0.457" 0.246 0.188 0.427" 1
HAbFpr= -0.056 -0.068 -0.126 -0.039 -0.766" 1
. "P<0.01,
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