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Key parameters of air-screen cleaning and
gravity separating of Salvia splendens seed

ZHAQO Zheng-nan, LI Zi-jing, BU Yan-hua, WANG Mao-liang, SUN Hong-yan, DONG Ai-xiang
(Beijing Key Laboratory of Greening Plants Breeding, Beijing Institute of Landscape Architecture, Beijing 100102, China)

Abstract The Salvia splendens seeds of ‘Olympic Flame 11207, ‘83’ and ‘73’ at different harvest time and in
different harvest location were collected as study material. The key parameters were studied by LA-LS air-screen seed
cleaner and LAKTA gravity separator. For the air-screen seed cleaner, the vibration velocity was 417 times/min, the
feeding speed was band 3, screening 2 to 4 times. The effect order on germination rate of gravity separator is end
slope/vibration velocity, feeding velocity.side slope. The better settings for the gravity separator were as follows: end

slope 1°.vibration velocity 7 band, feeding velocity 6 band, side slope 4° and screening times 2. The percentage of
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chosen seed was higher than 94% . The results provide the technical support for mechanized and standardized

proceeding of screening Salvia splendens seeds.

Keywords Salvia splendens; seed; air-screen cleaning; gravity separating

Toft 35 e B AR A S 1R 5 Ak BREOR LR B
RO R S 2 g o Y (A S W AL <
AL P AR R IR TS 2 T R
Foft -5 25 b5~ 19 Wy B o 22 S R AT O . AT A 3
VR R IR R R W TR
JTE | 36 XU G L E H 0k B IR M AR . AR TR E L b
T B BOARAE MR MW 1 3 S b 1 2R Jim Ak B
J Rz A 2 R & T B R OR N E
Pt BRI % . S LR R AR I
F [ FEALE S 5 LA I TR B AN 5 Bk 2D X

W ks B . 2015-08-17
HEWH . J6RTTT 2 A B PG PR (ZX2015021)

HAE BRI IS G A PRk T %
VBB A 5 FEASAE T Bl 7 5t 5 [ A0 Bl 1 LU AF £
JEAR s 2 2F A il o RO S R 40 b T 2 A A ' e
TVE T R HEAT WE ST RS A e bR R R A B

— R 4T (Salvia splendens) JE= R IE B, BB B
J& AR LR FOARAE Y A6 0 B TR ARk f )Tz
B . — oL AR AR R B R R AR R
W T — R LR TR AL Y o 4B B b O [R] 3 57 b B 224
BE TR R AR R A DX i L AR st 4

F—AEE . BIER, TR, 32 2R S Bl R 5 AL B AR ST . E-mail: zhengnan2079@163. com



54 RIS N O S

2016 4 55 21 &

A BB EL AR A 23 51 R R R0 B AR, — A
L o AR 38 B B4 fie 58 A () R — AR 21 Rh 1 A A
AR L WK AR A X SR S B — R A
7P o0 LR AR o A 2F R — B 20 M 1. 1
T X — e 2L b7 B 2 BORAREE T 7 5L 8L
D AE IR TR e R AR R 3 o B A
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1 #H5RFE

A

TR 7E b 5T T FE MRORR A A 5T B i AT . 16 A1 )
JEE ML R GE 2k 112079737, 7837
Pl o S TR 48 S 40 b v 32 2 A R 2 A R ER
R ) CHR b ) 22 1. I A R LR B B R T
VIR R (1 1 B L & R R K R L E LR B
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1.1

F1 HFERERREXRBR
Table 1 Varieties of sample and their basic information

e vl 1 44 W AR B[] 7= o R/ % KB/ By SiEE/  FhFJEEE/mm

p=1 Vi B

’ Varieties Harvest Growing X‘ ’ Germination mm mm Thickness
Code ) Purity )

name time area rate Seed length Seed width of seed

1 HIE %k 1120 2013-09-10 Jbat 85.3%+0.6 42.0£2.6 3.5840.19 1.974£0.09 1.4740. 30

2 HWiz %k 1120 2013-09-10 INLZ3 84.040.2 53.3%2.3 3.5540.19 2.11£0. 21 1.43+0.03

3 HAE %k 1120 2012-09-10 I W 82.94+0.8 40.0£2.6 3.5440.19 2.024£0.17 1.4540.03

4 73 2013-09-10 Jb i 82.7+0.5 47.74+2.3 3.4940.16 2.00£0.15 1.474+0.02

5 83 2013-09-10 Jb 83.6+0.6 60.0+3.6 3.31%0.21 2.13£0.17 1.43+0.04
1.2 Ak AZE B2 B AR T 2SR TR % E T 20
1.2.1 X%t SRR 43 1 B AR B e 08 b AT AR UE A 2R IR R

— R 2L X O B 2 R BF 5Tl e BT
N S WLEE T 5- WkL i Bl OO PR T 4 2 B0
P 16 2 SRR AT 58 A BE AL U5, 8 9 A 3 A A it
W2 H — R LR T O 1 S BOR T IE S8 g

BIHHfE .
1.2.2 RKBMAE

Foft - IR 335 BE ML 3K [ Damas 28 7] . 850
LA-LS; fff L0 L b L h 0 3 20 1 Herp b JR 0
AL O L 5E BE 4. 0 mm; 2 G Sk B L O L B
23,2 mm; TR0 K LI 0 £L 9% 1. 4 mm,
fft 5~ E ) S E LW 3K A Damas 24\, 85
LAKTA,

1.2.3 M IAFRT &

I B 1 - 5 WL 56 Bl 1 k1 3 2 1 B
P 1 2 2 B 3E FL « 9 1 I X0R 3 B AL B i
ek J3E N 775 TR A1 5 AR UL O TR L A T 4 O 8l 1k

ZERN 0 BUARAETE AR WX B 9 5 4R 5 WL 58
BT 6= | B/ s R a0 D O e e 61 /) I R W Y
fA] ZE A IR BRI R (3R 2D 43 51 R - PR B i 58 417
U/ min, MOBL S BE 1.2 F1 3 B4 4R 2l 45 4 390 K/
min, BEORLEEE 1.2 £ ; #R 345 48 370 I/ min, BEE}
M 1.2 R4 PR B 350 YR/ min, HORHHEE 1 £Y,
X F R ST TR R B T g N R 2R R AT AT
S A4 b 3R H SPSS 17. 0,

i A ) AL G o = MAE
SRR G . R IEAS R, % H LY #1755
Br B8 ABLCUD 4 ASPRE L 4300 X8 1 G 1w 45 £ A
A BROREER BE PRBhEE . B RKE 3 K
o Hor ARG A A 10203 ZKF 43 0 %
0.5°.1°,1.5%: B PRI & A 1) il £ 19 1,23 7K1 43 3l ok
Wi 3°.4°.5°%,C X Z MR RE 1Y 1,23 JK 43 0l X
N 6.7.8 £, D I ZRHR NI 1.2.3 K4 51 %F
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NEA 6.6, 5.7 B4 (43 % R 300,325,350 ¥ /min) .
& T K R AR 8 HAR 4 DS S ECRYRHE & T8 (1912 3)
5 Bl TR E 1

Tl ki BE L i 28 2380 5 T 12 2 R K s 1
GB2272—1999

b= 3R R 5 T vk 2 I S AR ifE GB5983—
2001021

ARG K B XA E AL TP EH YR DR
FHRRE L X e a] X R AT U ) o3 i X T
YRR E R AT E ., EE 3 W BRI EE R
YR 10 kg #EA73RBE 25347
1.2.4 %it oWt

856 B 4 i ] Excel 2007, SPSS 17. 0 #4743
Brabsg,

2 GBRE5SH

2.1 MM FEEVNEESHOHE
2.1.1 RREAFRFDME R EESFHT O E S
A

Xt 1~5 5 b PRk 2t 47 IR 25 o I35 AN [ BB

R RE AN [ 7 1 4R 2 003 T Rk i s B 1 0 AT
WY,k 2 Fron . 45 SRR U], B A 4R 300 3 B
B MORHHE A 518 1 Ak 20 4802 08 A R R RE 21
B T — H LD PP A B T S ROCR s BRI TR Bl
A A2 1 IR B 2H G b i MEORE RS EROR |
Tt~ (14) 175 3 3 B 38 R 7 R Y A 5 18 1 IR 3
IR IR IR R B 2 RN B g i 2 bk
P2 B, 2% b 23 B A Bl L 3 BOR R R
%o DRI ok RO 36 T 2 i 0y 0 56 0 IR} 3 A B0 0
3E ot W) A B g U8, Y IR B 48R 390 K/ min,
WEOREEE B2 Ry 3 R s iR S A3 Sy 370 IR/ min  WRORL
g3 B PRBNAT AR 350 W/ min, MEBFHE BE 2.3 R,
Yo 10 AR B0 00 3R AT DR S B R N L 3 R
BLHE R Bl RE R R RS B LR S K 4y 3k R
AR 2% 5T B G A 5 PR 2B A
Wt — £ 21 Fofr - JRU U 338 356 ) 3 ‘iR 3 A R R R
JE 43 500 R A S A2 A17 YR/ min, MORFEEEE 1.2 F 3
B4 5 4% B 452 390 WK /min, BEORLEE B 1.2 £ 4R 3
A 370 YK /min, MERLEE 1.2 £ PR 3 MR
350 Y/ min, MOBHAE 1 £,

®2 RPIEFE RHMEENHFORSENZIN

Table 2 Effects of vibration velocity and feeding velocity on

separation of seed materials

WRBNMIZR/ (K /min)  WERLE BB E /R S POR A AR Yrkk i s ik
Vibration velocity ~ Feeding velocity Pure seed or not Liqudity
417 1 b 4
417 2 & 4
417 3 x p:s2
390 1.2 ¥ g
390 3 fa Tk A PR
370 1.2 T b
370 3 A L FiNERORVN
350 1 b 4
350 2.3 f R A R

2.1.2 RERBIAF RA R LA T F LR

1E ERIEF W SRR T e 1589kt
X 8 S A v B AT 0 M S5 RN ER 3
e HHAR 3 LA X Bl R AT L R R
F AL AR A KRB 2 8] 22 518 K 4R B BTR S 390

Y /min MERHEFE Sy 1R 4 A B
P 20 A7 03522 5% AL B0 2 122 5 R W 6.
S BRI 1 B 4 RO D 2 0 3 R 417
U /min MORHEIE S 3 P AE LA 6 TR T BB AT
BEF 0925 E P T BLBAT 5275 02 7 4O
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Table 3 Effects of vibration velocity and

feeding velocity on purity of seed materials

Bes Bk /G /min)  MORVE SRR /%
Vibration velocity Feed velocity Purity

417 1 95.0£0.2 ab
417 2 95.2+0.3 a
417 3 95.240.3 a
390 1 94.34+0.4 b
390 2 94.94-0.4 ab
370 1 94, 6+0.5 ab
370 2 94,7+0.1 ab
350 1 94.8+0.3 ab

T AR SVECF R B bR A R B RN TE 0,05 KF B % 2 R

(Tukey Test),
Note: Values followed by the same letters in each column are
not significantly different at 0. 05 level from each other

according to Tukey Test The same as follows.

2.1.3 NP kR BCTA T B A R R ¥
TER B AR 417 Y/ min, BRI 3 #41 2%
PERX 1~5 S M7 PR 2EAT 1~5 WG k. 7 79
BHG R R ZERAMENER 4 iR . R A4 AL B
T 18 U T b1 1 Rk B ¥ BE D A 2F AR AR AT BT
Fo X 1~5 SR YR E AT . 1 SR T
Hhee it 2 YR 18 Bl T i B LS PR A AR R 3R A
2 ST PR 3 YR T v R S A AR I R
33 SR TR A SR PR S S BT YR
Zead 2044 YU RV EE RS S AR B A X 1~
5 S TR R ZF R AT 0. L SR TR 2 2
YA 6 b 5~ e 25 R A K R AR AR . 2 ~5 SR
TR 2 1 OO 6 K ZF AR K AR R
feo W LMl A, — B LR T 2 ad 2 ~4 K
A 126 B AT LA 3K 0 458 4 1) 4 B 5 ) XU O X Rl 3
Py I NS SR o L R/ R B el DB N E U N /5 AN o
JB AT B R LA B s T 00 g A
— Bl Iy SR 1 I R MLAR A T R e Rk

R4 TRERFEBFEREN —FAMTFURSE RFEZI

Table 4 Effects of frequency on purity and germination of seed materials

W H 2 WHL Frequency
Ttem Code 0 1 2 3 4 5
1 85.34+0.6 ¢ 95.24+0.3b 97.34+0.6a 97.840.6a 97.940.5a 97.5+0.6a
2 84.040.2d 94.14£0.3 ¢ 96.440.3b 97.440.2a 97.840.3a 97.9240.4a
R/ Y 3 82.940.8 ¢ 93.1+0.8b 96.640.4a 97.7£0.3a 97.840.5a 97.8+0.4a
4 82.740.5d 94.3%£0.5¢ 96.340.1b 97.240.3ab 97.740.2a 97.740.3 a
5 83.640.6 e 90.740.4d 93.34+0.4c 95.340.1b 96.740.2a 96.74+0.3a
1 42.0+2.6 ¢ 48.0+1.0 be 50.3+3.1ab 53.0+1.7 ab 54.3+2.1a 54.3+2.1a
2 53.342.3b 64.0%1.0a 66.0=2.6a 66.341.5a 66.340.6a 66.340.6a
KRR/ N 3 40.042.6b 48.3%3.1a 48.3%2.1a 49.341.5a 49.342.3a 49.3%1.2a
4 47.742.3b 55.742.9a 56.742.5a 60.741.5a 60.342.1a 60.7+1.5a
5 60.0+£3.6b 68.7+1.5a 70.022.0a 70.74+2.5a 70.7+2.1a 70.7+1.5a

2.2 ENXMFBERENEESHIHEE

MR ER I AR R 1~5 5Bl PRk 2 i X
GiTE 203,24 4 ULV T i B9 W0 R O ) 9K
B bk R IE S 98 %) — A3 2L B ) R H
AT . 3R 5 AT RN [R 205 4510 R g — i
CLRP T R ZFARIE BRI . R A 22 70 M i 70 B 4%

PR Z A T FE DR R R ZF RS, 2

T A AP G BT A6 T IR S0 R 0 K 2
RG] B R o R PRORL L L P YO 5 T (7]
. 5 R ALK 2350 D 1 46
17 RN 7 R4, WORLE B 6 R4 B BT 47,
IR B8 1 22 70 M 45 2 » — £ Z0 b 1 5 0 3 1B Y 1E E
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OB SCaSE N TR IR TEmIE I S = N3 S5 Y ]
P B AR 47,

T SR AE A DR 3R R AR R A
E— 2R 208 ik xd 4 AN R AT 007 . 45
RNE 6 Froan, HEGE ATHNLFo,(2,2)=19,F
(2,2)=9, 9\ A RN HE FEHKT Foos, (2,
2) BRI 2 AN PR 3R X 2 26 W 3 R e R R
JEFAHR T Fo. (2,2) , Ud DY WRORLSE B2 X & 258 5H 12
ER R A F /N T Foy s (2.2) 36 WA )

M RZEREMA R FE ., WL 284 E 5 il 6 X5
B R T ARIEE R DR — B AR R B R
B T I Y S AR I A 1° R B AR 7 R L R
BEE R 6 R B A 47, X 1~5 SR TR
WS RS TR O R T R 2R R AT
SN WNER 7 R T A BT RRG R R R 2 R G
JEER [ R AR E GB18247. 4 X —HR 4T — 2 Fh T
R ZFARRNG B R, O BOR TR R % R I A
94. 0% LA I

RS L(FEXKBER

Table 5 Result of orthogonal test

=2 {1 & Factors BAER )Y
Code A B C D Germination rate

1 1 1 1 1 78.6

2 1 2 2 2 54.0

3 1 3 3 3 76.3

4 2 1 2 3 79.7

5 2 2 3 1 85.7

6 2 3 1 2 76.0

7 3 1 3 2 54.3

8 3 2 1 3 79.6

9 3 3 2 1 56.3
K1 208.9 212.6 234.2 220.6

K2 241. 4 219.3 190 184.3

K3 190. 2 208. 6 216.3 235.6

k1 69. 6 70.9 78.1 73.5

k2 80.5 73.1 63.3 61.4

k3 63.4 69.5 72.1 78.5

R 17.1 3.6 14.7 17.1

TE:A R A .3 DACTAKRIR S 0.5°,1°, 1. 5% B K2 4 1) {50 £ . 3 A /KPRl 3°.4°.5°5C A
MR L3 DA 6.7.8 B3 D R RS 3 NIRRT 6.6.5.7 B4,

=

Note: Factor A indicates end slope. and includes three levels which are 0. 5°,1°, 1. 5°according to the

[

orders. Factor B indicates side slope, and includes three levels which are 3°,4°,5%ccording to the

orders. Factor C indicates feed velocity, and includes three levels which are band 6,band 7,band

8 according to the orders. Factor D indicates vibration velocity,and includes three levels which are

band 6,band 6. 5,band 7 according to the orders.
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Table 6 Variance analysis of orthogonal test
, - J7 Al H ¥ 5 K-
A5 52K U . F 1 enifi
Quadratic Degree of Mean Fa Significant
Variance F value
sum freedom square level
P fEifa /) 447.5 2 223.75 22.9  Fou.(2.2)=19 -
End slope
YR Bh 0 R E /R 463. 8 2 231.90 23.8 Fo...(2,2)=9 *%
Vibration velocity
DR R S 1 /R 329.5 2 164.75 16.9 *
Feed velocity
B a4 £ / () 19.5 2 .75
Side slope
£7 FEMTFONEREREE SE MTFREE
Table 7 Germination ,purity and percentage of chosen seed of different seed materials %
ik Z i % Z i
s . . o R
Germination rate Purity before Germination Percentage of
Code Purity
before gravity gravity rate chosen seed
separating separating
1 50.3+3.1 97.3+0.6 86.7+t1.5 98.5+0.3 94.84+0.1
2 64.0£1.0 97.44+0.2 90.3+2.1 98.1+0.2 94.94+0.2
3 48.3+3.1 96.640. 4 85.7+1.5 98.440.4 94,640.1
4 55.7+2.9 97.7+0.2 89.7+0.6 98.140.3 95.3740.1
5 68.7E1.5 96.7+0.2 89.3£0.6 98.3£0.6 94.5+0.1

T < R 2 SR L 18 50 — U ) IR SR A OGBS

Note: The germination rate and purity refers to the first gravity cleaning.

3 3 8

o1 e 1 AR 2 = AR T R A L HOR L B
A RHE 10 A 8 RE AR A9 AL E A B R ok AR
M HUBE A J i b SR K H o i R AL A 1 2R 48 1h A% ¢
F0 Fl e 4 ) L T Bl A O T A R Dl AR PIL I 4 4
AR R ALASHOAR N S . 2014 #2015 AR EET
ARM -5 [ Fh - WU 16 8 me 4 ) R )L ) ik
B RE T R G R T A I A R
NS B KRR T HAEROR E . L HoAR T
N TR BT GRS T R B et T
TR RHLEARK . H OB AR D) B R AE Y

T REARAE S P 0 R B R FLRR IS L MU AL R
AR . AT E IR RS MBI IE T — H 21 Fb 1 XU 0k
FIE 73 1 DB S 50 B KRR B I 4 8 T — HR AL ol
TR ARG
3.1 AmEEHMSEEMD
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5 H At 2% B 43 B R AT AT Y . FE bR R
BT — H LRl AR v 4 R AR T K
w2500 T X R ML S B AT
T
3.2 MFYUREMSHEIHIKEHZME

23V T JE AT T A PR ROR R R X 3 A
PR 28 b 7 Al 75 2 O T A B A (R SE PR AR R R
T SRR IE A R D IO A v s R AR A 7 R R
B 3R 5 PRAIE AR 7= 0% RN 3K BB R Ak 4 B AR AN T T
PRk, DRSBTS R AR 7 ORISR 307
R AN T TR BRI R A P SR
Bt SRR E 2 — R AL AR R

4 &

— HR L 7 XU 2 T R 2 MO IR B R 417
U/ min, BROBLEE 3 R4 L i 28 2~ 4 U iy 5l
TIE B AL — H ZL Rl 3~ BEAT 15 16 . 0 R 2 R R L
TR PR 2R U D 1) 1A L I 3 430 R 5 RO T L A
A o 3 S — ER LD T ) Bl S B Y ]
AL RSB 7 4 350 I/ min, BBHHFE 6 #4 .
IR 47 R 2 . ARIEFR KT 94%0 . HXPARR
— LA YR, A 2 R S B i AT DL AT
k.
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