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Research advances in non-destructive detection methods of seed vigor
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Abstract: Seeds are the most fundamental means of agriculture production, and their vitality will directly affect
the production and development of agriculture. The detection methods of seed vigor are mainly divided into two
categories: non-destructive testing and lossy testing. With advantages of no damage to seed samples, high de-
tection efficiency, online detection, good repeatability and less experimentation pollution, non-destructive seed
vigor testing methods include near-infrared spectroscopy, hyperspectral detection, electronic nose detection, and
machine vision detection. Based on the development status of non-destructive testing technology for seed vigor
at home and abroad, this paper comprehensively reviews methods, techniques and detection results of non-de-
structive testing of seed vigor, and summarizes the characteristics, application status, research progress, advan-
tages and disadvantages in practical application, summarizes the current methods of non-destructive testing of
seed vigor at home and abroad, and forecasts the development trend. [Ch, 64 ref.]
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ISTA) b 3& B J7 Fh 143 AT 4 Hh 25 (North American Association of Official Seed Analysts, AOSA)ZH U7 T
ISTA i 770 5 25 51 F AOSA 1% J1 & 2%, 3K W K 22 B 43 1 57 e 45 4 i 5 [ R 09 b 30 0 T 7 2R
1980 4F A& AT W (1% 3 I T i FWIVEAR IR I 22 Ty v . S o 45 8 3% 3 I U7
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1.1.1 e shkEmn i R LG4 R (near infrared spectroscopy, NIR) /[ J5 #3721 /8% (3
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H)XT I 210615 A W SR, AT Xl 36 I JF J e P e s o ir, JF HOoOm ik B ot . AR . JEis
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HMGIEH AR 5 55 Gk A N A (CARS) , Tofs B2 5 1H Bk (UVE ) FIH{ 4] [1) B8 4 fc /) — 3 % (FiPLS)
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.12 Sk#EAENE R EOLE LA (hyperspectral imaging technology ) i 15 £& [ 4 1] 3K HUFh 1 BE A<
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A LA A XA, P ARECEC A A T B, TR A 5/ B3 % 22 oG Al . D b iy M5O
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BRI, MRS Fh 7 2R = A S R 06 ) R AR C R M E 245 b5 . KRANNER 45258 2 5265 R %
BAUTE & T B F T BT ELBRL , RR RT LA A I K S BT R A DG TE AL R X-
SPF 2 3 5 I 1 ) D B R B T AN BB A U 0 AR IR, R B T RB S AR TR I R T N T
X X-5F £k A7 5 Z A P RE D A A KB E A B XS 2k T O B AR A B A R T, R BLAE L4
BUASEAG, RZABME, 57 BP g 0241 BB R GEA SO I X-S 4k FIBGE R MR A, JF B
R IE IS B E 95% AR WIS & O (XURRAEW) &) St AR AR (AR S . AL s
NG ) 620 B SO A0 A BT A B G R B AE Y AR AR R R R LSS, — M JLEDL T AT
Z I, AW KOG RE R A ) 2R S8 1 AR iE 2k anis sh, SRR ALK BPCL AR A [ it ]
TR RERR A G R, e BRI A5 R G R T LA P e DR T B BB
12 EF4ABELBENTHFRERLN T E
121 £ FFmEAR FFAEAM TSRO — RIS (InEESE | B2 BERAE), A DR
FRIADAL G PR AR, R R AR R I AR R T R G, T AR R AL
ILBE 2, T B — AR RS, (RS A T RGN A UL IR AN 45045 3 R dl i, Fh
TREBOIR AR, T DAk 7 s P R, I a0 M A5 04 B R R R TS

AR A SR T — T A R SRR M U TR L R G 5 AT LA BB 2 A HEAE
(E TG TRAR ARG, X DU A5 9 B8 FH UE — fb R0 S 9 8 e AT A B, S8 3 RS R T PN 41 22 90 4% 0t £ 7
BN, NZRFEAS A 1 FAE B 25 100% , R A X 28 HU0 IE 8% 91% , ZHANG 46 ™R H HL 1
LRI T3 AN R EORFh 09 SORAF B, ORI R ORAE B AT 05 W, BRAR A R B 43 1 B aE
TR, I45 A Loading 201 328 22 SRR, EES7 Lib-SVM AR R JE 47 R 1355 J1 4050, I 28 (0] U 5 0 6
WEZ B, SCU0 A5 R 715 7 HE T R 96.67% ., 2 )5 %R 4] FHT K SVM BRI 45 & LDA Fil Loadings
GyMTE, S BRAT DA G b 8 RN X 43 28 i S ) A BERD 4 AR B TS A /N2 A7 o ERRF AR L P AR
13 55 HH G B 2R (W AR fb T BB 2 (R A R A= A8 Ak, T BN EE 52 1 S AROR S R X Rl R R A Ak, S BT
TAERMIE I, S5k, SAHEIEE T IEBISE AR O ME T ERISE AR RS, A &0 B
J1 AR 3% DA R B TRk, 18 FH S 025 U RR I 0 R 135 & R B SR B AT e . G it
Rl A] SR S 3 B R R S A ) R TE Z R (R
122 & Fsdbma R SR — R AR R SRR W R TS R AR T AR, R
B2 I P A0 1A R KR B e 00 R s R AT EE A, o R A R 1 R R, AN i b
Tt 7 54495 165 52 66 77 (140 DR 12 b 52 v e e TR PN S T IAPE ) S IR B L R R AIE U AR T B TS
o o B S B AR DOR [ R K SRR AR RS, i i S R S0 RS0 [R) R VR G SR IE , UE A
T HL G ARG AT A R TR ) BOK 1SS A B E T R AT A Sk 2 S8 KRR Rl ) ) E
Bz —, (BRI EEE LR ME S B sc g B4, 5 sL 5 m A b A B R P 5] AF X,
SRR A IZE A N T Z AR,/ Bl b 47 o S, B0 SR G/NER TG . KRR kIR
BB R MM, AT LAMER/NEFFIE R EE S IRIG AR, S 0] LUSCh R 7 15 77 4 I A B 2 B,
A5 % BT WAL 3 | B8R RK 5T 55 DR 28 50
123 H,O, w kel A 53 A AR5 405 S0l B R J2 388 0 W00 7 35 4 b - 22 1T 19 HLO, I8 3 Ok ) W87 o =7 119 4%
F1o W0, BAHY A B0 —FE S Y, Erl YA RN E Rz B, 351 % — &5
T EEERRAL B R, TR EAR T, T UELEES B, AT HO0, SR, Al
I HL0, W AUEZ TR, BA0JE AR . PR G 3s J7 58 0 R 1 HL0, SMFRAEFI 555 16 J7 55 19 Bl 7 P
1 H0, i ETF, H0, &5 H LA 4 450
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RD TR 253, B AR B D b 70 A AH DG S ) SO R R . B HL0, T 5 R R R
H,0, & A 0 LA DG, 1% 7 bk ib 75 HEAT Rl 3% J3 M SE BRI T, AR A5 A6 0 9 A % | 35
DAR , AHOC R ECSE S B, MiZ I i i SEbn 2k P S it s 2 T g
1.2.4 TR =4 & #O8 B JOROCE S B A & Bl YT 15 R B A AE IEARSC P, A I o
2 AR (0,) BT AR AT AR Y A AR B (CO,) 17 0 AT LA 240 52 et 9 3% 7 7KF- o AT i AE i
JEAF R IOEIEHOR (TDLAS ) 2 U 4F R & JE 1Y — ROt S BT i ok B I I B R B R, mi e R
Fimi, HETCZREWEIATH 9~10 2 2 10~12 Z MR IR . AFFER W] . B P78 T % 11 25 4% h ] i
Wi CO, MR FEAZ AL, T TDLAS Jy vk I & #1306 1 0 7 i A Al A
1.3 EFIIRFFER T FREKL N %
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