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1 MRSk

1.1 L

ENS xRN ERE S YT = I AV i B 1Y
AN 3 ~4 W a e REE IR BRI, B T
WA AT o IEAT AL 9% Ak T B 45 AE 205 ~
21.5 C, BEMLEEECY BEAT 0 4 000 &, F- 3453 K
241, BT AH )R A% 09 36 B8 K K A8 (120 cm x
45 cm x58 cm) H, 1 AIATYUR L, H 217
100% BET=; 534 1 4l SRy f R, 52 56 ) [|] 1F &
PR K A B[ G Rl AR R R 4% B ( Brachionus
calyciflorus) ] o HAAWWEAF a7 5] 5 m® =P
K U A IE R R T R R AR A AT, AR IR
PR EE e B R SR A 28, A AE £ 30 R) B K
H(20.5 £1.0) C, R [E Wil 785, 5 H e SRR
K173 5 5 E KIS IE T K
1.2 XWAHE

MRBAER FENTTEERI R BRI R
FHERER AT B R0 ikilf A7, R B7F 10:00,
YUK P BEHLIE BT 15 B, 5 F 1 L A RBER
o3 AT, R R (R 15 A~/mL) A
SROGHRT 3 h JE AT f, 4 MS222 Rk, 76 62 i
%% (NIKON YS100, H 74 ) #il fi# i) 5% ( CAIKON
XTL-2400, 1 [#) T & 8 fif i g At B g i 0L, i
SR BOR 15 AT B R B R [ i I AT
A MR OPEE RRKAR FEAR [RIAE, KT AR
LR 15 2,3 ASFAT4L, i EIRTEAS
fibr. OIEPEMA (mm’) =47/3 x (r/2)* xR/2,3X
oo RN RERAR R IV R AR, IR E
RK(%) = HER BT AN AR/ KRR RS
TR A A R x 100,

¥ i & (the point of no return, PNR) #§ #
7 PNR fy 4] K £ £ WA £ i 52 LR 14 1 1]
I 5 AU 202 05 i RS AN 2 SE B sE T, 1
REBANKRCZEHEB AR EHER, A
ABIFET:, PNR f i 5 % i Blaxter 25" fy J5
T BT AT 0 LR AT A R R R A B
R B o (E, 1R E RN R R R R
50% ff BRI ik 5] PNR, 5255 b PNR F & Yif 74
FF AL 5 1 R BRI AT ) O B B 3 A
1o B R 2 B KRB, B R A f g PNR

By 1 HE £ B B 1 R 43 AR 4 it 2%
FT T A AT A 0 4 S R DA £ R B AT

P A - £ 381 B9 o 28 56 42 T 2% O T A £ 5 DA BN
BRE ST U6 B & BB I 2% & 58 5 % 7 I 46 B X
— B B oy W A5 £ B D O e o ) 4
Sy Pl i o 1k o AR A AR S 50 WL 5¢ 3 11 35 Vi 7Y
RABT, /A4 B AF 0 17 H %47
128 HHE , & 4 h UFE—IR, B 17F 6:00 F|
BH A 6:00, 43 7 AW 2H:6:00,10:00 14
00.18:00.22:00 .Yk H 2:00 F1¥% H 6:00, % ¥ Fifi Bl
HUFE 15 R, = A FAT4, H MS222 JRR, I i 4 K
ARSI o >R T E DU D 58 U P4 B4 R £ 38 Ak
TEHFERE 0 —4 203k, o 3 90 4 ERIR R
U ARG 2 MR R S BE T 43 B AT fa A
e A TL 38, X 58 & 0 A W R E AT o R R B
T, B Y P i RS AR R 2 S S A AR R
Promiss, R4S B B 2 28 R 284 1R 1 °F- 341
BT R 2.5 .24 F1 85 ng'" ",

HHGHE AL RSS9k
i SN VG BlEAF HE (43 2 R, BIARPEAS S8 T

oL E B I E N B 3 R 4 G
T,

HEtE it (mg) :24 h NIr B A0 ek, H %
it (mg) = (mg) x [24 h A REAY & £ I
K (min )/ CGHAEAS S (min) + I (min) |,

HIEE R (%) HEERESKREMW A
A a

T I G (min) « 25 B A3 48 2100 (TH 1k
TE I BE R 3 RN 4 90 P EE ]

THALI K (min) < 4 & AR LE TSI R K b 2
T A8 HE 23 e 75 ZE A [R]

1.3 HEFESHF

JH SPSS 18. 0 155 %5 4l ~F- 34 {8 F1 b 1 22 ,
JH EXCEL R, JEEGIHE M P 1H + bR 2=
(mean + SD) FI/R .
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2.1 WRAMNEAFENERKEETL

S U Y fff XoF R 2B A £ 4K R O B /N Y AR
50 7, 2% U PG k) O A fR DI BT A R B
(5.99 0. 13) mm*,2 H #, G & i s g ik, §p
TR PR RS o B 5 ok 1 40.53% ,3 H i, {7 FF
H IR iR $ W Ae du, A7 fa ik A TR G 8 I2 W0 B B
B H I A 00 B e i, 2B S H iR O
BRI R ATk ASMEPEE RN B (R 1) .
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Tab.1 Change of total length and size of yolk sac of A. sapidissima larvae in the control group
H it /d 4 f/mm b B K A/ mm 1 2 2 45 £/ mm 1 3 0 AL/ mm
days of age total length length of yolk sac short of yolk sac volume of yolk sac
Y9 4F £ hatching larvae 7.45 +£0.15 2.39+£0.05 2.18 £0.09 5.9891+0.1327
%5 1 d ff 1 1-day-old larvae 7.91 +£0.23 2.24 +0.06 2.13 +0.04 5.3385+0.0822
%5 2 d ff-fi1 2-day-old larvae 8.89 +0.19 1.99 £0.05 1.53 +0.02 2.4272+0.1132
% 3 d fff4 3-day-old larvae 9.20 +£0.15 1.65+0.05 1.19 £0.02 1.2317 +£0.052 6
% 4 d f+f4 4-day-old larvae 9.30 +£0.13 1.30 £0.03 0.81 £0.04 0.442 0 +0.081 1
5 5 d fff4 5-day-old larvae 9.52 +0.29 — — —
% 6 d fffi 6-day-old larvae 9.77 £0.16 — — —
%5 7 d ff 1 7-day-old larvae 10.25 £0.19 — — —
5 8 d ff 1 8-day-old larvae 10.42 £0.12 — — —
5 9 d fff4 9-day-old larvae 10.81 £0.15 — — —
% 10 d {4 10-day-old larvae 11.38 £0.24 — — —
TE =" FRon 0SB R AR
Notes: “—"denoted the yolk sac was absorbed completely and was not measured

FE U VG BERIFAT 4K Ry (7. 45 0. 15) mm, 2
H AT, AR, HI5 K %00 6.44% fEIR &
BRMOG~5 A, 2Kk KBE, B KRN
1.16% ,6 Hi# % 10 H % (7 gk ASMEEE IR,
SRR B, H IR ARG H] 3.30% s YLHKHTE S
Hi fF 2K ik$(9.36 £0.17)mm, § 6 H i
B ARG KHE, 810 HRSKS
(9.05£0.28)mm( ¥ 1),

o NTRA LK
total length of control group
12 o R AR
total length of straved group
11 r
5 10
=%
<8 ¢!
$3
e gt
7 L
6 L L 1 1 1 1 1 1 1 1 1
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Hi% /d
days after hatch
B1 ENASFaxRAMNEALKILR

Fig.1 The comparison of total length between
control and starved groups of A. sapidissima

larvae with daily age

& YN VY fefe ) SR A £ A R R D (2. 15 £0.03)
mg,2 O HI, A7 R BRI A b, B R
3.68% FEIRAE IR AR g, HH R
$90.57% ,6 H ik Z 10 H i, f7 o 0K o o i
i, A ARIK ] 7. 18% s PURALIFBAE S H R,
PRIGUREREE H O A58 e i, ELAE 5 H i i o

R EN A, 9(2.50 £0.05)mg,6 H I T4, 11
PR I A, B T S, B 10 HOR LR AT
A RAE T, IR D (1.98 £0.05)mg (] 2) .

45 - _y NHRAATR
> body weight of control group
4.0 YURLLAR =
3s * body weight of straved group
op = O
E 5
~'5 3.0t
g =
= 2 25
& 8
20 r
1.5 ¢
1'0 1 1 1 1 1 1 1 1 1 1 ]
01 2 3 4 5 6 7 8 9 10
H#t/d
days after hatch

B2 MAEHFaxRBRAMIIEATRELR
Fig.2 The comparison of body weight between
control and starved groups of A. sapidissima

larvae with daily age

2.2 WIRBRERAFAFES(PNR)
FEREE KR R (20.5 £1.0) CHRI R, M
PE#E 3 FHIRAF T 0, i AL 1] 5 A0 A T, i 1
GeS T Bl , A KK RE J1. 3 H B, ®1Ik
BEER N 46.67% o B H & 1380, 47 i 91 Ik
T RBWHG N, 5 H IR A7, W1k 5% 1 % 58 3 i
KAE, N 89.29% ., 6 HEE, MMy k & FH ih
TRE, B8 H W, Wl & R E Ny 43.33% ,9 H iR
PRI E B R 15.23% , 10 H %, AR, K
ETEFHEMEES, JL 2T, & LalH,
PG SEAT 0 B A W IR B B R S B R 29k 7 ~
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8 d, fEIRR MG 8 d, fffafE 10 Hid4HRItT, 15 ¢
100 O FRI f 2K
90 1 tqu) 1.0 + copepod and cladocera
-5 80 =%
SE 70t L5 2
%2 60t &3
@X.g so | 2 0.5
o 40 F —
X3 50% 5% e H) AR BT
RE 30 f 50% feeding equivalent to
=20 half the Initial feeding rate 0 : . : ——— g
10 + 6:00 10:00 14:00 18:00 22:00 2:00 6:00
0 | L L L L L L H‘J'I‘Eﬂ
2 3 4 5 6 7 8 9 tme
Hi¥& /d N e
days after hatch B5 =Mme17 HRFaBRTE

3 E BT E Y A Fig.5 The feeding rhythm of 17-day-old
S ¥ BT =RVIN =

Fig.3 Initial feeding rate of A. sapidissima

A. sapidissima larva

larva starvation 27 -
2.3 EMEHF.RENERTE e o and tidocera
24 h P,4 H&EAF e 1400 BF B BLEE & & Ey18;
W PR B RS 0. 14 me(194) 17 Al EE
1E10:00 1 14:00 2 4 £ A X0 52 25 19 48 £ 4k, 45 2 09
R 0.92 F11.36 mg( & 5) ;28 H b HEfa
£ 10:00 ,14:00 F1 18:00 4k +F % % 47 /9 48 &Ik : : : A ;
Z&,%@iﬁ%u%l-77\2-45 F11.55 mg(6)o 6:00 10:00 14:00 ;?I%O 22:00 2:00 6:00
time
0.16
6 ZMAH 228 ARHARETE
o 012 Fig.6 The feeding rhythm of 28-day-old
m;é 008 _._%t?ir A. sapidissima juvenile
&«
B 004 2.4 ENAEHF . EEESHUNEREBRR
RIER
0 T o T Z5R BN 4 H i FAT R 29 55 2 80 min
6:00 10:00 14:00 :}?:[%0 22:00 2:00 6:00 ﬁ@]’f@ﬁ, 17 B ﬂ?@ﬁﬁ,ﬂ;ﬁﬁ@?’ﬂ%ﬁ 50 min Ji:ﬁl o
time L0028 H O HE £ 0] 55 2 70 min KB E, TH
4 £HEHIARFEBATE AR ) 77 T, A HE i A )y 4 H i g 70
Fig.4 The feeding rhythm of 4-day-old min ¥H0#E] 17 H#B A 150 min F 28 H B 180
A. sapidissima larva min ( %‘z 2),

®2 ENAEEF. HEESNEEREMELE
Tab.2 The time for feeding from empty to fullness and time for digesting food from fullness to empty in

gastrointestinal tract of A. sapidissima larvae and juveniles

H ik /d 4K /mm BEH G B TH A K/ C i B[] time of satiety JHfLHY[f] time of digestion
days after hatch total length development stage diet water temperature S, S, D, D,
4 9.30 +0.13 BT R 19.5 30 min 80 min 45 min 70 min
17 15.46 +1.35 e 301 11 fa. cc 20.1 15 min 50 min 55 min 150 min
28 22.80 £1.48 e £ 314 CcC 21.3 20 min 70 min 80 min 180 min

HE R HGCC R R IEFBN A S, AR B S, . 2R D,y A MR I D, . 2l
Notes:R. rotifer; CC. copepod and cladocera;S,. occurrence time of first fish satiety; S, . occurrence time of all fish satiety; D, . occurrence time

of first fish gastrointestinal emptying;D, . occurrence time of all fish gastrointestinal emptying
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AR S SR IV AR GE DR T R A R £
M H BRI EAT TS 4 H A H R
29 0.50 mg, H4EE %)y 20.08% ,17 H {1 H

BEEN4.03 mg, HEEREE K 29.48% ,28 H i
MAaHEEEN6.9 mg, HEEE N 12.41%
(%£3).

®3 EZNAHGF HREAERER

Tab.3 Daily feeding situation of A. sapidissima larvae and juveniles

Hit/d M BT /mg RE BB o 18/ mg H $# & i ] /h H 4 i /mg Hi %/ %
days after body development . ) feeding amount daily feeding daily feed daily feeding
iet
hatch weight stage for satiety time intake rate
4 2.49 £0.09 LES GRSl R 0.09 14 0.50 20.08
17 13.67 £1.55 g 1 £ cC 0.96 14 4.03 29.48
28 56.34 £6.32 HE £ 4 cC 2.08 14 6.99 12.41

R HU; CCL A% R FEAAS 126

Notes: R. rotifer; CC. copepod and cladocera

3 e

3.1 B EMNFEES ERKEZIT

AR R T S R, B R AT AT
MAEREEZNHNTZ— EARFF, HTF
TR SR R BT A R AR B R ) A =S () R [y
A AT 2, G ot I AE — € JA ) oY i i R R
) 9 U e 2 T A2 LR 36 TR LR AE
AR b6 A A7 VR R OB AS AT
(AN W S AR IR AR LD @S RS o BB T
AR IR R YURRZL I N P AT £
Bt LR IR 5] F) 384 0 , 7R 2 b R AR I R, Sk
RSk SRS, AR i 0 S T & A
WIS, UL ZE 40 5 (e A7 0 L il sh 2248, % Sh 5 R0 3
AU, R ZROE AR K2 ER, A Bk T R L,
e LT ARZ A B AR 5

AWEFE R, A 0 45 AN RE B g S AP IR
PEE IR R, B M AR SR 9 1 o, #5
M I 224058 B A8 3l A G0 P I 45 H ) o, R 2
FOIERIACH PR RE , X A B i % 00 BE AN B 2
it B A A RO 2 52 2 WA A BRI, H B 00
KBLGR X R B8 4 R K 7 98 3 19 A xS 1L
TR I 300 A7 — T I P ) A 200 SR D S K i
DU ) RS — 7 R B e AR
TEAMT I, SE YN PY SELR AL (0 7E 3 H i T, R
JFE L SR IR S SR N A A R A H
LHACHFERE, B 3 HEE , UBT B IF R K155
PR IR I L RERE T AL B B 95 SR BOR 4E 1 1E
R A AT B T IR B SR R I AE
fréa e RARBREKEE; 16 HIRE 10 H
W, T ORI K, RS SR AR IR A

AR RE I A Rg W 2 AR U FE RE AN IE W M AE K R
B AP AR SZ B W] R A 4 R A B
LR o X 1 T 5% U PG A o TR LR B 3
oA AE A TP I P 2R 2SR A 3R, X AT g 2
EAET I UK 38 25T o TR S AAIE RE ), A
SERNHE BT TR AE PRI — R MR R F A, 2K
oLy 25 76 % K @ % Bhrlich 4 *" fl Shan
&g A B THESS
3.2 EMNAHFEMNAFE S

WIR% B W AT YL A AT 396 55 (PNR) 19 BiF
FE, INAE 527 ) B B3R 1 0 Ok 4% 1 A i 32 L R
(RIRES) B M e & 8O SR TS I LR FE
KU VGEEAFf 3 HISF IR E, IR E R A
46.67% , Ik KB E R B HAEH S Hik, A
89.29% , Jf FF 2L 7 1 d W El., H§ H A& &
( Engraulis japonicus) fx B R RN 67% 5 4¢
1 d7" 4 11 68 ( Oplegnathus fasciatus) & 83% ¥+
g1 dPY BSEET K R JEME ( Hemibarbus labeo) )
h100% F54E 4 d7 ML, 35 0 74 AT £ 4 A RE
07 L5 T 0 R0 % A1 B, IR T S . PNR J2 1
AT AZ YUK BE J) R H S8 AR, AR 52 56 b 38 i
PEEEYE(20.5 +1.0)C 44 F,PNR 57 ~8 H
B B A IR K S RS SR VLK R SR (22 £2) C
Hi#H R, PNR Jy 12 ~ 13 H ™t 4 ik o
( Cichlasoma managuense ) £ (28 + 1) CHH F,
PNR %9 ~10 H#&'™' . T8 ( Tinca tinca)21.5 C
& F,PNR Jy 12 H " #45 % 4 ( Hucho
taimen){E 10 ~12 T F F,PNR K 39 ~40 H
O A T A 3 VA T T 3 U P A e 2 TR Lk
MO RE ) 822 , 31X W] BE 55 56 W Y kA £ B o 5% U AR
B IR A E TR B A O RN TG AT B 2 1Y
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i LR A A /F 2 E R N 3R G 55 N P A R
MRr—AEERE A, FIE, AN TR % E R
e, B B B MEEE 11T A TR R E AT
148 FR 5 2R, T4 R A7 1 BT 2R o 3 A, A
FEIE A BN VY SEIT DA B B B IR
K IKF) 46.67% W] B E T H AR 9.52%
fif ( Miichthys miimy) [ 2.3% " 1 4F % 11 [y
10% 1 U 1 3% PN 74 A f0 5L A B 1 0 IR
TR AR J7 5 25 0 V4 BlE T Rl 7 R A0 2 7 B 3 3F
Benl AR o & A%, i FLAT fa iR A 78 3 A, B v
)UK A8 8 1 AT AR TR AT f BB % 1 Bsf 8 37 41 IR
PEE SR, B i OIS 25 LUK, e /DN o 55 X 96 U 74 fif
IR IS U R B FE 20,3 H AT #4199 52 434k
SE4x AL 202 LA AR AR 40 i, b ot mT A
AR 19 7 0 43 A Ry A7 0 0 48 00 S 4R 0 T b B2 i
PRBRE o S Y VG il 0 A 0 K 8 B R R 1 1) A7 A
AIREXT 4 = RS TR R AR fE A —
AT o TESE YNV B R G B R AP TE 3 H
BT E B SE E3 46. 67 % 4545 O 55 4 (1 Wz Ui
L, 1] 0 5 DG AT £ e AR B MBS A R R 2 ~ 3
H 5, 5 Hi 2 5 W2, 3] 3 5% 9 VG 6l PNR 38, 8 41
R AE NG — BemE ) HE 2 5515 2 8 TR R
I A BT B
3.3 EMAHGTF . BREANBERSH

Hemifan'™ A2 % £ 2% (9 H #2228 1k, % 2%
MR A REE M L REHEU AL
WA A 4 FhRR, B SE f SBRE  A E
THRHEEETIMEENEZ — KB THRE R
BE AL, A AR AA & ANEE
T B R ] — b S AE A TR A TS R B R
WrB, HEEE WHMAEE —EmME T, Wik
il ( Inimicus japonicus ) 11 0 By B () 55 &1 8l 3 %
FE LR T 78 RV 2B 6 14 HE £ R0 &)y f8 48 2T ) &2
AR Y ¥ 0 B B 4 ( Nibea coibor) W J& T
SR G R R EAS ST e 35 N 7 e
Wifrfa (4 HEY) — B3 b 4% & g 3L 7 14
00, V- & 75 3 0. 14 mg; M W47 (17 H
i) 7£ 10:00 F1 14:00 HA7 5w 562, 20 5l o
0.92 F111.36 mg;28 HiAHEMAALE 10:00.14.00 F
18:00 =A-0f M Bt EFF R m B &, IR
Ay 1.77 2.45 F11.55 mg, 45532 0 26 0 75
Bl A7 HE f B B I B T 2 R R AR (R T L I
HEA B & B R A E, 8 T A

HORSE R, DL g5 R R ik 3% B 358 Y 7Y AN [H]
KE B — BRI E m WA 2N By
2 OBy Fe W 2R TE 1B B I B R AR R
PBE , 12 1] 45 B U] 32 ZEAK 58 b 22 JRvE RR Ak 7 R e
F 28 WL AR R 5 . Kawamura 25" BF 58 22 W, W
FF 1 R AT fi 2 40 A0 4 75 1 B B, 0% 55 ' 199 S 7
PEAR 22  AE AR B T AF AR ER & . ] 4
W, AT RS2 55 U PG filf L 94T s e N Kk 38 ik =
SO I, X 55 6 Y RN B 2% L B & B it
T, W RG A A B L5 A Mk R,
5 38 YN 7Y fill 2L 4% T A i 1 IO R U7, BRI AE 4555
MRS T WRBHEAT 3 £ 5 BL AR Bl 2 — 26k 2%
TR A AU 2R 19 & &, BB 72 7 15 Bl L 78 55 06 2%
VG N3 = W NS g 0 =S B o i R Ea A
o 30T A £ FTHE £20 B B ) F B B o 0 ) oy R T
{19 20.08% 29.48% F1 12.41% | 7] 4 FLAE g 35 Wi
PUtHE H R A S H bR, 4 LRk, 35 9N pY b
WA AR, AR A G e A
R R e A WL TR W, AT ST HH R £ B L g 3 2
PRFR A5 10 A W Tk 285 B, DA T AR E L IE 3 1 A=
KAE , U4 A E s 3,
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The definition of point of no return of larvae and feeding characteristics of
Alosa sapidissima larvae and juveniles

GAO Xiaogiang'*”’ | HONG Lei’’, LIU Zhifeng'>’, GUO Zhenglong’, WANG Yaohui*, LEI Jilin>*"
(1. Fisheries College ,Ocean University of China,Qingdao 266003 ,China;
2. Key Laboratory for Sustainable Development of Marine Fisheries, Ministry of Agriculture,
Yellow Sea Fisheries Research Institute ,Chinese Academy of Fishery Sciences,Qingdao 266071, China;
3. Key Laboratory for Marine Fish Breeding and Biotechnology,Yellow Sea Fisheries Research Institute,
Chinese Academy of Fishery Sciences,Qingdao 266071, China;
4. Jiangsu Zhongyang Group ,Nantong 226600, China)

Abstract: In order to better understand the feeding characteristics of Alosa sapidissima at the early
development stage,the effects of starvation on growth and morphology, the point of no return( PNR) of A.
sapidissima larvae, and the feeding rhythm of A. sapidissima larvae and juveniles were researched by
experimental ecology approach at the water temperature of (20.5 +1.0) C. It has been clearly described that
newly-hatched larvae were(7.45 £0.15) mm in total length( TL),(2.01 £0.06)mg in body weight(BW)
and the yolk sac was(5.99 +0. 13) mm’in volume. 5 days after hatch( DAH) , the yolk sac of A. sapidissima
larvae was absorbed completely. Both TL and BW of control group increased gradually with the consumption
of yolk sac and the establishment of exogenous nutrient. In contrast,the TL and BW of the starved larvae
started to decrease from 6 DAH, and all the starved larvae died at 10 DAH; The first feeding time of A.
sapidissima larvae was 3 DAH , the feeding rate reached 46. 67 % ,the higtest feeding rate was 89.29% in 5
DAH ,and the PNR was 7 -8 DAH. According to the yolk sac absorption and PNR,the the optimal time of
initial feeding should be 2 —3 DAH. The feeding rhythm of A. sapidissima larvae and juveniles exhibited that
the feeding peak of early stage larvaec(4 DAH) appeared at 14 :00,and the feeding amount reached 0. 14 mg;
the feeding peak of late stage larvae(17 DAH) was at 10:00 and 14.00,and the feeding amount was 0. 92
mg and 1.36 mg,respectively ;the juvenile at 28 DAH reached three feeding peaks at 10;00,14 .00 and 18
00,and the feeding amount was 1. 77,2. 45 and 1. 55 mg, respectively. Therefore, A. sapidissima was
typically feeding only in daytime,and the feeing peak period was gradually prolonged with fish growth. The
result of daily feeding situation of A. sapidissima showed the feeding rate in daytime was 20.08% (4 DAH) ,
29.48% (17 DAH)and 12.41% (28 DAH) ,which could be a reference for A. sapidissima daily feeding.
Key words; Alosa sapidissima; larva; juvenile; starvation; point of no return; feeding rhythm
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