5 B3
2024 4 8 A

B RE AL Al 2 B < i O 98 30)

Journal of Intelligent Agricultural Mechanization

Vol. 5 No. 3
August, 2024

DOI: 10.12398/}.issn.2096-7217.2024.03.003

B SCBREKBEFEPRNAAR

AR, AR, WM, RSV, TAHEAEY, T, LR,
FH#°, Fm A’ Sicheng TIAN®, E3x&"

(1. AR K247 B H AR 22 B, AR, 1301185 2. 7 Mg ll K228 BRIk 2 B, 4 AR, 1301185
3. WL B AT BRA B Wi VIATIN L 3100175 4. rh [E B2 B K & 6 2408 B WA 5 ) BRAF 55 BT, 3
MR FF,130033; 5. B G FER AOCR SEORE SSER % 5 AR AR, 1300335 6. BT D622 B, AE &,

07745, 18 ; 7. g sgil R4 FF B 5B TR, [, 200240)

8 KA 4T R O BT B IR A, R T 0O IR S R B TR R A ) R 0 kR BT
YT B SN IR 5T BE s 1) B S A AT, TR T RO ) R T O BRI DA A e i 1A T BOK ) L DL LED
AR AN G IR T A AL B A i A8 B0 ) N T AR AR SR AE A RRAE S = N R R IR, RO R N TG IR e — 5 K
B AT AR G UR , B AR G B AR O MR AR SR R AR K DGR IR AR AR AR R . AR
PG AR WA SO SR IR IR RO A e UZE VR 2B 1 b i RS B o SR 2K SR IEOE AR 45 6 51 B R IF &8 Y
FOBSEIR AR BUN A, T LA S 3056 K A A T (1 DR T R A 50 3 e e B G RRL LT ECS T AR AT A GA 8 60~70 m®. [ I AR
WG W AE I B AL GO A DG e (R PRy ) M A R B 8 LA R AT R G R A BEREAUCR AR 48 LED JE IR 1/30, #H5E R
WA, 7 /K RS B 1 I R o R FH T R O ' IR AT S B I, AT AR TR RO L SRS R b, R SRR RS K
FEAR ™ B A 2021 4F LR 7E 2 [H 2 X 50 45 5L R ], 5% BT B O 6 U5 L 16 B i 4 IR R R 20 d 24, AT A SE
P 1096 M1 7™ 03X — &5 SR RA S 30 B /KR £ 00 38 g 4 b T o A R SRR B o LA AR 7 45 B B b ot 4R
BT B0 TR B

K O YA KRS E R0 G

hESES:S24 EKFRIRAD : A X EHS:2096-7217 (2024) 03-0022-11

AR, ZF0, SIS, RS, TEk, T, S, T, 200k, Sicheng TIAN, 3¢ B RO G IR KA T i b Ay
LR LT ] B B e o4l (PR 3230, 2024, 5(3): 22— 32

YANG Minglai, QIN Li, JIA Peng, LIANG Xuemei, YU Helong, BIAN Ting, MA Qiang, WANG Hui, LI Chenglong,
Sicheng TIAN, WANG Ying. Progress in the application of new laser light source in rice seedling production [J]. Journal of
Intelligent Agricultural Mechanization, 2024, 5(3): 22—32

0 35l

QA 0 4 2 Rl R R BRAC AR R ) B2 (v 3 o
e[ 55 B 5k T aE s AT R RIS TR RR T TR A
B A A R HE S R A TR 2% Y T L) i — 2D R R
A 5 A% 119 58 AR T, TR HE 7 9 HELO R K I AR
e B b AR DR R ™ o R AR AE 65 ket L b, 3k B
RO S B T H AR AR KRR R
B EARAEY = AR R G R B E KRB L
AR BB A KO o KRR A S K R AR Y

il

Wk B 2 2024-06-20 &1l H 1 - 2024-08-01

SREEERT, X8 T 5 i RS B 7 B LA R R AR AR 2
fHAEREEMMEM . RKIEFEBE T2 A RKMFR
W, R i BN ARE o BEE ROV R R, O T R
e A B 5T, B e SR T R KRS T 1
AT AR R T e R SR

WAL PN EER RS R FE M)
A v Y 75 2, sk 2 5 X R AR T LR R R R T Y
i E IR KK S A A R BEAT AR H A A D IR
AR SR AR BEAT O A M A A6 B AR A R
MYERER ERMREBNCRER. AmAAEE

I L H ¢ E R E S AT (2019YFC1710700) 5 b [ TR B SR & AF 58 5 3% i 00 B (T 050 (J1.2022-04) 5 75 MO 40l R4 AR Bl ] 4 ) 38 03

H (2024XT0708)

H—AEF YR, B 197044 AR T8 1 RS B A58 07 M O O ARl . E-mail: yangminglai@163.com
EAFVEHR L9, 20, 197044 MR AR AL M B9 B B9 07 1) Ak . E-mail: wangying@sjtu.edu.cn



53

WISk A B RO IR KRR & B b B T 23

DN B4 ' R R FURE 1k B 88 KA 2000~ 8000, TR R
PSR E B, 2% B RS 2 0] A9 3 D' 2 50 ™ o R
SRR EBOE W AR R R X — B B R
G R RE W AN, DX T KRS & R TN AN K
2w AR AR B B TE AT

) A0 D6 Y BF 52 AT LLSE 9 1) 1880 4F , BE = FL
T BLAE T AT 140 2248 1y S, 2 iR B0 S B IKT i Jis
Bt 3 R B A B0 K R, EBUT L OEAT s R AT SR
W7 B 17 FH 304 4 AR R A OL G BT AR SR B LED
KT A8, ot T R e R AR B e BAVIR DT AR
Xt A VHE A R AR A T )2 I8 T R A AR O B B
FERHET o BAR LED A& AR X BAIC, (HAT SR TE A )
T 7000 Bz AT 9T AR AN G BOR B
3 T AR

WOCH A B AT i B e R i R HE R L AR
H B LIRS 1 A0l U A} 7 50 S0 72 7 A
AU BRE R R BLSE 2 0T W AT Tz g
Fe [ [ 20 28 70 4R AR LR AL BOC 528 & A7 1 14T
T —RIHE5E . i TSRO R B K
— TR B B A DL O AR A TR 3 2 A AR 40
SRR 2 BT BRI . WA R B A S O AR Y
KT S ke T L AR AL, AT e S0 B AR A Al AU Y
o7 AR 2] TR R

TE G HE A b, FRATTE T AR R A SR OO IR
XoF AR AR K B S W R ) s T e 55 O X K R Al i
A7 4 I B i KR 4l v O A VR L DT 38 B K AR
AR 28R, DR SO W A KT A T Y P R 1L
TS B LA

1 AERXBREKEEEIHERAERE

1.1 EXBEEABEEPHLEA

O K B VR RAEPAE RS R E R
B & Bhr R B R R, o 4RI K I U
L B VR AL BERTAL 3 A U] T, R 28 5 BURG M
Pl A8 kA B R A P — B AR AR KR
8 — A MR . O A ) AR R Y RE R U AR D
& AE 52 B BE B A e e A AE AL O B G A S e 0k
YRR, 2l ZAERRSS T, NFEFEARER T
N T2 5504 M A A P KL, G4 ok ot
5 DL OE A 3 EH R X 3 E R A KT
P AR AR AN 20, 00 50 K I RO EAE AT,
SO T AR AR R A A DT A O A 5 M A
A KBRS E R . 5 IR, AN [R]G JRO A ) Y
A AN [ G o™ 2 e DG TR P RE P, BT SR AR
B 5 BE AT AL AR LR DTG R, Bk D' A Wy 2

3T Pk

O A AT G W BIE S RN L v S DA R B
JEHEAT AN R F L BE B B E B T MO = K AR
s PR A B O Y 1) 7 SR R B B R R 4
FEIEEWE AN BT AT (R R AT A AH R EOR
XL YR A AR AEDG R AR [ AN I O A
BECRAE A 77 i A G e T L R BT RO RIOR
I, BOGAT IR A 7K AR, T = R BT i A I Al A7 5 4
Jo, DR Sk BB A IR A gt

XS Y BSR4 A T T AR W RO Y ) {H
Tk se gl AT B WK . S TR
KT A2 3T AR T R — RO IS 6, B St R R Ok
T2 3T A BH 6 6 3 A0 A 0T K RS B B O AT A 1 —
FE R F AR HE T OKREL B A AR R A R A
Az A IR AT 6 T B e 4 1) O 20t A T 4 B SR AN AR A
TR HAE GO PR A KB R —ER
BRI,

LED eI 2 4F ok B Rk i) F 2R Z —, &
Jei LED AT th T BB AEAH X A KB W B0 T Lk e U8
BN RN Z — o BLAE, B LED G 5 A X 28 14 %
S L, A8 45 O R 4 8 2B 7 v R R R RE L O AR
Sk LED St 8 76 #1 4 A= & #b ot b i i H B 2
5z

KRR E E W ERAEY, TERHABR A
b, B 28 I 92 0 R BIKORE B4 Jo N 7 o S KRR
FERTE . BFSE R B AR KRS B R Pl LED JGIR
HEFT AT DL S8 2 5 e K R 4 B A K R AR BRI L OF
EXF KRG BB N IR R & i BT T R
FORN S & al = m . HLED SIEJ A
FEAE G BORE R, I R ARG o REFE = L IR i B/ L BR
SPF R AL n] A, A VA A iR R A 0 O B R FH SO 1 1 [
R, DT B a7 LA A A e S S iy oz
1.2 BARXRBEHEKBEETNA

WO 202 Dk AREREWHZ —, &N
TGV e — 5 K BH G B A AT e AR A B IR i B
W HA M AR L e R A LR
KOG LA R e REE . WOBIERORIEM T
HEY) T R AR K S T AF 5T B AR T LG B ) 20 i 4l
TOAFEAR o AEIX —Bi B 32 2l B S0 50O % /K e & i ik
A % B TR] Ak B DT S B K RS & P T 4R R
ORI TR SRow B BEOG U KA R A s & B
PRRUR Bt B e 56 ) A0 (o0 A5 380 7 R 9 A K o 1 2
22 FNAR A BR L 0 o IR A AR 7 52 B rpodE LAAS 21
FHET

B &P SRR R R BB KB L N



24 B RE AL AR L2 A 2 4 (R IS0

2024 4%

RN T B AR BN BT /N S OGRS G IRz
FTAO A R BEE T HERL . 2002 4F H AR A K 680
nm ¢ PRBOCA  IFEH T 500 ORI BT L
JEONS 7K R 4l vl R AT A0 A T KR &0 A AR R
U AE R, e TR AR HOL & B RO Y A KATTE B 20
K B WO IR AR GOG IR TR AT A K Y
I AR IE AR Rl

2 FEMNARBEEKEEE PN AR

2.1 FBHAAFENRFR

R RO AR TN REAER, W] DL 2N
FEAR AL AT G IR TG IR 38 SR A K ok
i 2 AN [R5 n T 8 B TR PR DGR | IR I 4 A
il R G0, R W A K OGS T, SEEAE B ] P
2 8

1AL ek A AR B O L AT 4
B Al KRR K e B SR A S HORE AR X,
S)06 WU IE B BE , I AR 4l AE 4 A K 5 BE 660 nm 2106 |
450 nm %% . 730 nm i 21 645 2 R K EOR AR AT AL
G NMIF & E NS RS EHFABEER N
OGP AR AT, S B P e TR TSR PR L v R
PAE , DT Tl 2 A8 4 A K e R X 1 T R o

5L GG A H B RO IR R A KRS E 7

T P G S0 A T LYY 8 B R A B i, DA R AN T
M LED 9 KT R, 38 1% e T A [ 6 U6 1Y) BE #E
FMEBEARSE . WTUE S, BT BB YT 41
FEHL B2 8 460 kWh/hm?, T 76 M1 R 45 44~ , & e 4mAT
FEHL B 3K 1. 01X 10° kWh/hm?, LED % F #i %) 4] #E
T 6. 57X 10" kWh/hm?, 5 4K 57 B9 i O6As 4 A4 K
KT EA B O 3, X O OB R R KRS B AR AR
AU R ERE T E RS (R 1),

[ B, AR 405 AN [ 7 Bz FH 3 55 (A il 28 RH Al T
J7 R R WA KA S IED) AT [ 2SO R
JUTIEAS BN 1~100 2 m* SEBOG BE 3 35 . 7R ] DU
R 4l L 25K 3 3 T AR ) R A6 A5 X S A ) R 8
SR DT R AL G R KR B R L
GRFEY AT ER ) R R AN R A KB
B TR K

BOGHUAT 9
A SRBOL
il

SEIL IR

kT

ETA

il =
MY WOEB

1 FEHEXEVERITRETEE
Figure 1  Schematic diagram of the new laser plant growth

lamp principle
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Table 1 Comparison of different types of light sources
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Figure 2 Application scenarios of laser plant growth lamp in

different environments (laser light source in the yellow circle)
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Figure 3 Growth of rice seedlings under laser plant growth lamp
and natural light
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Figure 4 Root development of rice seedlings under laser plant
growth lamp and natural light
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Table 2 Investigation of rice seedling quality in two-leaf stage
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Table 3 Investigation of seedling quality before transplanting
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Table 4 Field investigation at early tillering stage
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Table 5 Seed test and production measurement survey
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Table 6  Yield measurement data by laser supplemented rice seedlings in the past three years
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Progress in the application of new laser light source in
rice seedling production
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Abstract: Rice seedlings need sufficient light for normal growth. The increasing temperature demand of early spring seedling
has promoted the development of greenhouses, greenhouses and factory facilities. However, due to the reflection and
absorption of sunlight by glass and plastic, the lack of light in facility seedlings is prominent. Supplementary lighting can
better solve the problem of lack of light in facility seedling, LED as the representative of the supplementary light source has
been promoted and applied in facility seedling, but it still has high energy consumption problem. Laser is the only artificial
light source with parallel light characteristics of sunlight, with good correlation, good monochromism, good directivity, high
brightness, large energy, photoelectric conversion efficiency, energy saving and so on. Studies have shown that the special
light quality of laser can effectively improve the photosynthesis efficiency of seedlings. The traditional laser light source
represented by He-Ne laser is large in volume, high in cost, and difficult to be popularized. Using semiconductor laser
combined with uniform light technology to develop a new laser light source, small size, low cost, can achieve a large area of
uniform laser irradiation of rice seedlings, the single lamp irradiation area can reach 60-70 square meters. At the same time,
the new laser light source retains the traditional laser correlation, monochromism and directivity, and also has the
characteristics of high efficiency and energy saving, and the energy consumption can be only 1/30 of the traditional LED light
source. The results showed that reasonable irradiation of new laser light source in the process of rice seedling cultivation can
improve the quality of seedlings, fast greening after transplanting, more tillers, early heading, and finally achieve stable and
increased rice yield. Since 2021, the test results in many places across the country have shown that the use of a new laser light
source to irradiate rice seedlings for about 20 days before transplanting can achieve a yield increase of more than 10%. This
result not only provided important technical support and guarantee for improving the quality and yield of rice in China, but also
provided a new method and means for other plants to fill light at various stages.

Keywords: laser light source; plant light supplement; rice seedling; weak laser; light control



