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Tab.l The diurnal varation of heart rate of female P. chinensis
WM@Efz  9:00 11:00 13200 15100 17:00 19:00 21100 23100 1:00 300 500 7:00
FHOLHE 467 554 596 563 61 67 682 722 738 732 72 68.6
r #E £ 6.1 19.1 132 139 92 146 143 1LS 9.2 6.6 10.2 7.2

151k, WEMETF 101x; KB B X K 12.4C, &iHEH 12.3C.
2.2 R A B AR O ZE A R N
WEAT 2 BRI, HO O 32 B bk, T BARRRITE B, R EIFE AR BeR A, £ 2451
3| BRI ET, LSS Imin. 10min. 30min A1 60min K03, TTLLEH, BEAFZ 2454 10min
2 BBBOZIHREGTENOE (K/min) B

Tab.2 The variation of heart rate (HR) of mature female Penaeus chinensis before and after perturbation

T H KE(T) AXHEF Bxf#F C3i4F RS PRE: 3
AT (B D) 13.8 76 72 74 74
X485 Lmin 13.8 102 102 114 106
Bk /5 10min 14.0 114 110 102 105
45 /5 30min 14.2 72 68 52 64
& 60min 14.4 60 64 — 62

®3 I MO (K /min) BRW (17C, n=6)
Tab.3 The effect and resume of perturbation on beart rate of the female Penaeus chinensis (17C, n=6)
WEEZ | 0000 0005 010 015 0:20 0:25 030 040 050 100 1110 1120 1130
T4 1218 1182 1172 1148 1105 1097 107.8 1048 101.7 972 908 872 962
RHEE 136 148 173 168 211 174 208 166 160 11.1 170 184 106
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Tab.4 The heart rates of five female shrimp in different temperature level
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17.5 108 128 138 114 117
16.7 108 120 129 115 106
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Fig.l The influence of the light on the heart rate of
female shrimp (a) and variation of heart rate of the

mature {emale during spawning (b)
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STUDIES ON THE HEART RATE AND CORRELATIVE
INFLUENCING FACTORS OF THE MATURE
FEMALE SHRIMP, PENAEUS CHINENSIS

SUN Xiu-tao, LI Jian, WANG Qing-yin, LIU De-yue

(Yellow Sea Fisheries Research Institute, Chinese Academy of Fishery Sciences, Qingdao, 266071)

Abstract The heart rate of the mature female shrimp Penaeus chinensis responds to some
stimulants, such as water temperature, light and agitation, and can be used to estimate the
spawning time of the shrimp. The experiment was conducted in 1995—1996. The mature female
shrimp was captured from the Yellow Sea of China, and reared in marine laboratory of Yellow
Sea Fisheries Research Institute, Chinese Academy of Fishery Sciences. The shrimp was fed with
Polychaeta and clams. Sand—filtered seawater was used in the experiment.

The main conclusions about the alteration of heart rate of the mélture female shrimp in the
spawning season as follows: (1) Under the conditions of no agitation, water temperature 13—16C
and dark, the shrimp was often still on the bottom of rearing tanks and the heart rate varied
between 38— 75/ min in response to temperature changes. When feeding or little swimming it
would be 45— 75/ min, sometimes might reach to over 90 / min. (2) The heart rate would rise
rapidly to 100—120/min; when the shrimp was captured or agitated strongly, the highest rate
was 121 £ 13.6/min in 17C water. After the agitation, the heart rate declined to the initial level
in a period of time,which varied with the strength of the agitation. (3) The temperature has a
noticeable effect on heart rate. According to the test for 5 shrimps, the heart rate increased by
about 10/min with a rise of 1Cin water temperature within the range of 13—19C. (4) Light may

stimulate the shrimp and raise the heart rate. The heart rate increased from 97/min to 109/min by



166 i * 5 b bl 30%

the action of a Smin lighting with a 500Ix project lamp; 30min are required to recover the inidal
rate. (5) The heart rate of the shrimp has a diumal circadian. It was higher at night during the
day time. The highest rate existed at 0:00 —4:00 am. (6) The rate rises 2— 3 hours before
spawning. The highest rate appears at spawning (130— 150 / min), and it needs 2—4 hours to
decline to the initial level after spawning.

The heart rate of the mature female shrimp is synthetically affected by physiological and
ecological factors described above. On the basis of such an observation, a precise foretell of
spawning time has been used successfully for the arrangement of the tests.
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