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I M 510300)

@ E: Juorbr LED SfafT R 7 T s I e KOG B Rl , AR5 H#EAT 1 3 Bl LED 4R AT 5 1 L4
G pAT A X FA TR o BIFFE B : (1) I3 F 89 LED B AT AR X G 38 D3 o A AT 2 AN 06, 531l e e
JE B, 208 FOLUBL, LED S0UHT A 1 NI S0O6H B, LED BBk A 1 AN i B, &k kT H £
AN WIS ERAELLCUEBE; (2)3 Fft LED SR X AR i T4 5 41, Herp LED FOBKT AR A AR
WSk 5 (3)4 Bl f T AR I [ L3 b g v AR S W ( Loligo chinensis) , Hor LED [56XT i i 4R W 8 25
FCABAT He; (4) B R 5 22 0 AT 45 R3] LED F0GKT 15 <6 5 7400 308 14y o el A 2 ) M A o i 149 G 8 25 1
25 o WTFEIAN LED JTJCHUE LED FOCKTIE A g i e T OL S R il o
KA JIDEEIM; LED SR EIT; ST #aka; HhE L

hE SRS S972.63 XERFRERD: A
KT8 o EL A 1) L 435 g T 8 R SR AR
R B A 2003 v 0 Bl AR S
SRR IX A0 A T2 B — R B DT R )
A R A N 15 % S U B T A R,
WS T DA P A 30 965 A 1) 0 T O T, Rk
R R T R M SR T R B O R, TR
T, 18 22 2 AT G 0 Y i 3 4 A i 5
s RN B TR PR S D AT T
WF5T ,EA5 e o A £ AT TR S 21K AR
T, T 7 OO S 2 8 P 4 T, HL 4
BTG TR AT S 1, G BE AT AR, R it 5
LED TR N IUAOEIR, B K A RBERE
AN S PR AN TE G RS e 454 5, T LED
At AR 4 5 AT L BN DG Ul A SR 2 R Y
— K%, LED 45 #4776 00 59 % 75 il v i
AR B I BRI, ¥ M LED 4 8 4T Hil £8 5%
SRR Sl 2 e R B B AR A BT
P AT g FERA R, A
PEFTT 3 Bl LED 4404715 1 Fifl 48 42 v 4T 19 %)
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FeA: =i 5G , ARHIE LED #E 0 T J& 4538 F T Fa g
UTHFLT G R D

bR ik

1.1 RXTe e AR, B E) R i

R e A A B FH P 21248, fi AR = 2240
TR AN, EHLY) A 31,6 kW, KAL)
58.8 kW, fiiK 14.7 m, BIFE 3.25 m, BIPE 1 m,
SEERHEATIN ] 2014 429 H 3 H—9 H 6 H,
SEUREIAE)T AR A PR PE E PO Rk g 24
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AT T 4 FhEE LT R 1 X e, i
g AR A0 KT (5 LT AR YR - LED 156 XT  LED
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FABRAF A, 2412k 300 W,
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4 RIS R, BRI AT 1 RAR AT
fEmim A5 A1 2 5%, HLAR fkT R [ 2 e AR TR 37
Bo FOTHIRERE 8 ROFIT A, 5 2 /NI 1
W, EBERRAEAL 4 M, STt AEAE 16 M. SERRitEe
Ferf RGP SE P DL, KRG THET 3 SOT AT

PRI AT 3R AT, S H 6 HERRXORIR R, S804
BB Y TC T M, e A LAl 13 R,
LED FE4T 4 M, LED £85¢4T 4 W, LED #5847 3
B, B kT 2 K

F1 AFRBEARRR
Tab.1 Basic situation of the fishing test

H 31 )T FHIT Bt SELT I R] R — R o I ] ZVN
Date Lamp Number of lamps Time of lighting Time of last retrieving Operation times
LED HEAT
2014-09-03 White light LED 4 19.24 03.51 4
LED &gk
2014-09-04 Green light LED 4 19:24 03:38 4
LED #5641
2014-09-05 Blue light LED 4 19:28 04:39 3
Ty
2014-09-06 KT 4 19:23 23:30 2

Metal halide lamp

1.3 HiEshE

H1 LEDXpert QC 28w A il 77 PMS-80 Jtils
ot ARG A A AT HEA TN, S0 i 4 R AR A
KTAHX G Do A o

A R R R Y R P AT AR M I
ICFAAGI AP B AR A (3 AR50 it
R 2 I LR )

DABAE S 5 I B e 30 4R 5 i A Oy i 3R
KT A R BT 18] 1 FE BT 5, A OE TR i
JEARE NSERT I 18] T 4 2 A S — WS 19 e ] Oy 1k
Y 1] B

R PR B AR HC(IRD) 2 ShHr A Rl S 4
KT AR g P fh e 24 IRT =1 000 g ft % Ft,
100<<IRI <1 000 HEE R ,10<IRI <100 HH W
Fi IR <10 S5/ DA, Hat 5 A

IRI=(n,/N+w,/W) xF, (1)
A en, F1w, 23530 D 55 i Bt AR 1) e SORA Tt
LN AW a5 S B A e AR A SR RO AR T
P O BUER A .

FIFHRAPE 2 07 22 43 BT 0 92 ) S IR B £ AT it
/M ENIDIEN SINENDY- Pty (R ey = o

2 HiR50H

2.1 K&ITHEXNRIENRSH

4 P g AT AR OC T R A W L. A
380 ~400 nm FRITHESMK P B, 3 FfF LED AT (A1
X AR EEA D 0, I ik T4 ki 4T, W LED
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KT 554 0 KT AH FE X AR T (i B . LED FHO%BAT Y
AHXS TG D3RI A A 2 AR, v — > B e e
A 445 nm , TEFEDOGP B, Iy — PG 32 AR 4
S G BE LED S 6AT A 1 A4 i 0, e i I8¢
K 510 nm, fE2ROGIEG LED BEOGITAT 1 A>T,
WA 38 K 465 nm , 7E WG B s 4 10 TR 240K
U AR K 640 nm , FEAELTGIE B .
2.2 EIRAERK

ZUE 4 FAE AT R AR R 2L (R 2) b
41 Ffr, LED FOGIT A AR 31 Fp, Horp a2k
26 Ffr S RIS 2 B ERZE 2 Fh L1 B RJE T8
H 19 B} 26 J& ; LED 06T 2H I a3k 37 Fp, H
W 31 A, Sk R 2 P MRS 2 B ER2E 2 B,
$JET 9 H 22 Bl 30 J& ; LED #506 AT 4 A a gk
33 P A £625 26 i, Sk RS 2 il MRS 2 B, B
22 HREEZE T R SRIET 9 H 19 Bl 26 & ;4
B AT 2H A AR 21 A, Horp e 2s 16 A, Sk 22K 2
Pl RS2 b BE2E 1 M SRIET 6 H 12 FH18 R,

LED F)G4T sk S i & 92. 071 kg, Hop &
SR (L o5 5% DL b)) A A S (R
JihE 45.43% ) (M5 (19.36% ) /N
(12.75% ) K g B 65 (5. 71% ) ; LED 285G KT a5k
ST 54. 692 kg, Horp 2 PO AR L
(21.93% ) (| M-85 (15. 74% ) | & A /NP T
(15. 52% ), L &% 62 (11. 71%) . ¥ [ 6%
(7.42% ) R 3| A5 0.(5. 88% ) s LED WESGAT ¥
JiiE 53. 901kg, Hoh 2 gk A FH /NP T
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(40. 24% ) | T M85 (20. 94% ) | [H 4 5 K
(12.00% ) ;40 AT 3R B 5T i 10. 532 kg, Hivh
R AR A E A (45, 07% ) | & 7 X IR
(33.00% )
2.3 AEEETHERE

H13% 3 nl WL, LED EOGAT 3R R e,
10.896 kg/h, Hoyk &y LED £35%4T \LED #3647 A

1.01. 0=Iﬁ}3mW/nm

"]
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Pk /nm Wavelength
(a) LEDAYE4T White light LED

1.0y1. 0=227T1W/nm

TR L T2
Relative spectral power

/ \\
L\

500 600 700 800
(c) LEDWSY64T Blue light LED

FHX G T2
Relative spectral power

P¥/nm Wavelength

LR B3PI
Relative spectral power

X b ohE
Relative spectral power
‘::_f—f:‘

GRAT . AL LED B f8XT B 0 AR A 2 i T 1
T, H LED BH0CAT i 4R A W] e v T Al 2L,
LED 285647 1 1. 64 4%, LED 64T HY 1. 86 1,
ERATHY 4. 26 155 LED SR J6AT ¥ 3R 0% i T
LED 56T 5 4 pa AT 35 R W R AR T AR AR DS 1Y
f)T,

1.0 1.0:935mW/n1}1\
0.5 / \
/ \
0 /
400 500 600 700 800
P& /nm Wavelength
(b) LED&JAT Green light LED
1.0

1. 0=446mW/nm
f M

0.5 t\
\ W
400 500 600 700 800
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(d) €4 Metal halide lamp

Bl S&ITHENLENESS

Fig.1 The relative spectral power distribution of lamps

2.4 HEMLBMERER

4 R4 Bl AR BT A R PO R B RO
MRRRAFAEZE o G 5 O SR LBl %t
HEARA AT 0T, e B AR A el R BRIy
LED (06T \LED 2R34T | 4 i 4T, LED 56T
LED FOGXT 9 Hh [ A B D3 2R 5 v T HoAth 3
FREEFLT, Jy LED 2R3 HT 19 3. 39 1 | 4 i AT 1Y
4.301% , LED #5567 7. 07 £5,
2.5 FEEESMAKSERE

H1Z% S5 Al A1, LED AT i 204 ) - 22 iR
KPR B B2 T Al 3 A AT iy
P2 al 1, LED 1 OGAT 55 SR 06T 44 1 I 4

Wi 413 % 81 ~ 90 mm (4 5 /5 33. 73%,
28.4% ) ; LED #5510 KT 4 5 1A 1 I i 4 2
101 ~ 110 mm ( (5 26. 23% ) ; 4 pa KT 4 FE A4 1Y
HBIRK41H 91 ~ 100 mm( [ 26.83% ),

XF LED KT 484 5 4 pa KT 4l 4811 18] 11
R A 5T 6 43 ) i AT B IR R O 22 e A, KR
LED G 5 4 pa AT 3l 2844 18] i IR (p >
0.05) Ktk (p >0.05) Jg it & P 22 5+ LED &
JCKT 54 W ST AR AR I (p > 0..05) (fk
JiiE (p >0.05) Jo i #2257 LED #5504 54
B KT AR AR ] B RS (p < 0.05) AT (p <
0.05) fFfE R EHEMEZE R .
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Tab.2 Catch species of 4 kinds of lamps

LED 64T LED £564T LED #5565 ST
white light LED green light LED blue light LED metal halide lamp
H ki Argyrosomus argentatus Hikifa [Epn:E] Hikifa
1
Chirocentrusdorab
ML 6% Liza dussumieri R figh fi7 R B 72
H £ Trichiurus lepturus T il
A AR 5 Thryssa dussumieri G R A FCR i A FAk i
4o 8 Trichiurus brevis fooHra i fooHrfa
M1 Dasyatisatratus
S48 llisha melastoma Ryug TR 1 fi T4
LTHffi% Chorinemus tolooparah EARIEZAR(EY 3 7 EARETARYET 03
WRE W T Siganus canaliculatus BT
T kM5 Caranx djeddaba Tk il % Bk -5
2 i
e BRI BRI
& A%
Selaraiisllfptolepis SE
40 /Nb T a0 Sardinella aurita Lta /N T SN T S R
SRBEAE Leiognathus nuchalis SR fiy
f1K fish ) Therapon theraps
W[5 Decapterus maruadsi WA R % W R 6% WwE R %
iM% Caranx kalla T i i Al -6 T i
NTE Dtk Polydactylus sextarius NTE Lk N ik
JREBENE Leiognathus ruconius o6 T g JRE BTt REBE i
FH /N T Sardinella zunasi Hig/NbT FHk/ND T Fhk/ N T
H A% ¥ 8% Nematalosa japonica H 7 i 1t H A H At
H 7= 4: 2% £t Nemipterus japonicus H A4 2t HAR 42t H A4 2t
AF A Lactarius lactarius A M HAEMH AFH
£6ti L. rivulatus
W[5 i Leiognathus berbis LARER 46 153 fif o 15 figg
R 4% th Menemaculata
SRR P. argenteus
R Otolithes argenteus AR IF fi HRIT il
EJJ B2 L g B,
Psenesindicus
JM&Y Sphyraena pinguis gunther T MiikGg
PIREG Rastrelliger kanagurta P i ficy BR)
SHR Y1) % Selar curmenophthalmus HiFENE SHR Y15 5 SR UF %
FEPEME Il Gastrophysus spadiceus s BRE ) B B ) fii
S 2 RICE B Sepiella maindroni 2 G TCEF 12 B TA B [CTCAF B
cephalopod i [E 4 S Loligo chinensis Hp [ A 1 0 w1 o AR S
HFK shrimp AT XIER Penaeus merguiensis AR R AR XHER AR IR
Ji B AT HF Metapenaeus joyneri GBS ROEN J BB AT R Ji BB AT AR
21 B AR T18& Portunus sanguinolentus AR LRR TR RN TR
% erab et 7 o
P. triftﬁrcu%tus =P T
HRIEE squillid THRES 0. oratoria
RI AMEATHAFTHKERERERERE
Tab.3 Light time, total catch weight and catch rate of 4 kinds of lamps
AT 5T H]/ h R ST kg HARFE/ (kg/h)
lamp light time total catch weight catch rate
LED [5%4] White light LED 8.45 92.071 10. 896
LED 455647 Green light LED 8.23 54.692 6.643
LED # 64T Blue light LED 9.18 53.901 5.869
4% £T Metal halide lamp 4.12 10.532 2.558
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Tab.4 Common dominant species and catch rate of 4 kinds of lamps

ftity ik . WA i g WA (ke/h)
lamp species weight catch rate
FEM 20, L. chinensis 7 862. 18 41. 825 4.95
miris C. kalla 5352.50 17. 826 2.11
LED E1 6T /NS T S, aurita 1 936. 57 11.738 1.39
White light LED ' 1S, : . .
HHMPT S, wunasi 1182.03 4.485 0.53
RS D. maruadsi 1 105.52 5.259 0.62
WM C. kalla 4 554.35 8.611 1.05
R E A 0, L. chinensis 3 750. 33 11. 996 1.46
LED £647 e o
. KRt T, dussumieri 3196.75 6. 403 0.78
Green light LED
Lt/ NV T 4 S. aurita 2 241.57 8. 487 1.03
W R6% D. maruadsi 1 305.81 4.059 0.49
Hk/ NPT S, zunasi 8 160. 28 21. 689 2.36
LED H#E56HT W% C. kalla 5467.31 11.285 1.23
Blue light LED - : : :
H =S 2, L. chinensis 1841.78 6.468 0.70
i E A 2, L. chinensis 8 158.77 4.747 1. 15
ST ik ot
. AR XFHR P. merguiensis 6 593.97 3.476 0. 84
Metal halide lamp !
FE NPT 10 S, zunasi 1 063.94 0.467 0.11
x5 PEEESHWHBEKEERE
Tab.5 Mantle length and weight of Loligo chinensis
ST T [ WEEE/mm  PERK o RGP
S P individual mantle length range average mantle length weight range average weight
LED FJ¢4] White light LED 83 55 ~166 89.22 12 ~87 32.53
LED £5¢4] Green light LED 81 50 ~174 89.80 6 ~97 30.94
LED #5¢4T Blue light LED 61 52 ~ 147 104. 10 7~70 36.70
4K £T Metal halide lamp 41 53 ~ 148 92.80 9 ~78 31.02
0 SLEDEKAT Whito light LD FURRATIL S5k THIEL S GORS ), AT AT LA
> - y
£ 30 =LEDEJBAT Blue Light LED SR HEHOKZ M@, b, LED 5 LT REREE
= e X AT Metal halide lamp ) S
g 2% BE K 5T A 7 42 1, BEAR AR B b W 5| ] ] £
=~ 20 N e =2 10,15 v
2 5 B e, SRl R A sl 4
E w0 KT R RS G Sh 50 115 B, 45 BT 7E 2R ML R
51 | LTSN B 54 A 9 H ), LU 3 Ky 640
232838288¢888¢88 nm, FELLGIE B . LA MACR A, S 8E X
@ = = o= o LT T T N et g
TROE® s K858 8 N AT HPR I
— — — — — — —

¥ /mn Mantle length

B2 HERSMEKSS
Fig.2 Mantle length distribution of Loligo chinensis

3 vhHe S

FEF RGO 3 Fft LED 48 KT it 3
BT AW T, X A RE A R o & ) AT AT
TR, 2830 75% B KT 645t 3 45 A< A AR
P LED T HA AR SR A5 15 PR FDOG LR
P, Uk 2 Bk % /0N, DR T B 2 TR oK

LED FYGHT 3R 0 B & T80T 5 %%
$To b5 T LED 56T A RS B 0% 43 51
TEWE G B, 800 B B, — Ak B2
W IR % 453 v 0 28 X 4O B O M L &
G S0 LED G AT L L 4k R B (0
I, TEXT 2 R R OR LA BE L T R
Ay LED 496475 LED #5647, LED 485
KT HASR R 5 T LED W 6AT , T B2 B Sy % 7k
DX 2R o, LR B 8 14 W A I8 K I % R A
L B (500 ~ 555 nm) , 4%l g G g B
2 [29]

Hh A 5 WU B A KT (8 3R RO 35, 1 S ik
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H P AR 5 A T T 30 T B 3 ) R 2
o H MG O W2 B O M8, 2 A SR 00 L A
SRR FL PRI AR Bt e R S R R
A LAE Sy e AR £ T 22 5 Ak i ) — S EE AR
4 AR T LED FOGXT A AR 5 WY i 35 i
TR Y FE B, 1K 45. 43% s LED (AT
(AR AR A v T HAB KT B, O LED 806AT 19
3.39 {8 Ok T 4 4. 30 1%, LED §5XT1Y 7. 07
Fr, [F LED FDOEATHZR A o EAS S I i 5
PRI 5 4 G4 B KT A PR ) T . 35 1 22
YW LED HOCAT a7 P B A 5 B R A W] 2
MPL% . LED kT B 3R ek, (H A 2R A
PR EP- 2 R B - 24 1 o B e A, 3 e 7 il
FRRZEG R, HTE UG 27— 2P A .

SRt AR AT, TS DR R L
5 E U A IR wAE = B LED FORAT Y
AERCR W ., 76 AN 52 WA 4l 87 7 o 1 R B, BB A8
2y 60% ~70% o HWF5EIA N LED 4T, JUH:
s LED [ GAT 38 T Pl 96 20 v AT Ol 58 19 3l
AL G 6 i SR AT o (AR HLAfE T AT
A — B T T i R, N 2 AR B g, AT
HFEHBOR, BOAT 20K 55 4 )5 B 76/ 1
T L FH 9 5 B o e AR 8 AS L0 A R L £
R LT R AL

T AL 4 ¢80 A B3 B A, WD A
A R A D0 T 03 1B ARl o 1 8 A R
SURBEAE, S B T >, e ARk
RIR AR XA Z b —EREJE X SETT4G
W T RN . R4 Ja BT 5T o R R e R
PRI 2% 522 36 14 AN A 52 00, a6 A 3 iz e 4 B 22 %50
B, SEHEXSAMNEER P R EL M Ak A LED S £ 4T
(L FHHEA T IR AR BIETE

SE 3k
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Analysis of catch rates of 4 kinds of lamps in the falling-net fishery

LI Jie, YAN Lei, YANG Bingzhong, ZHANG Peng

(Key Lab. of Open-Sea Fishery Development, Ministry of Agriculture; Key Lab. of South China Sea Fishery Resources Exploitation
& Utilization, Ministry of Agriculture; South China Sea Fisheries Research Institute, Chinese Academy of Fishery Sciences,
Guangzhou 510300, Guangdong, China)

Abstract; The study carried out the fishing tests of 3 kinds of LED lamps and 1 kind of traditional metal
halide lamp to analyze if the LED lamp was suitable for inshore falling-net fishery of South China Sea. The
results show that: (1) there are two peaks in the relative spectral power distribution of white licht LED used
in the fishing test, and two peaks are in blue bands, green and yellow bands respectively; green light LED
has one peak and the peak is in green bands; blue light LED has one peak and the peak is in blue bands;
metal halide lamp has multiple peaks and the peak wavelength is mainly in red bands; (2) The catch rates of
3 kinds of LED lamps are all higher than metal halide lamp, and white light LED has obvious advantages;
(3) Loligo chinensis is the common dominant specie among 4 kinds of lamps, and the catch rate of white light
LED is significantly higher than the other 3 kinds of lamps; (4) one-way analysis of variance shows that there
is no significant difference in the mantle length and weight of Loligo chinensis between individuals caught by
white light LED and metal halide lamp. The study suggests that LED lamp, especially white light LED is
suitable for inshore falling-net fishery.

Key words: falling-net; LED lamp; metal halide lamp; catch rate; Loligo chinensis
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