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Discussion on Relationship between Three Kinds of Parasitic Disease
Outbreaks of Large Yellow Croaker and the Water Temperature

HUANG Wei-qing' , WANG Nan-nan’
(1. Ningde Fufa Fishery Company Limited, Ningde, Fujian352103 ;2. Department of Bioengi-
neering of Ningde Normal University, Ningde, Fujian 352103)

Abstract; In order to prevent large yellow croaker infecting with the parasite disease, the water temperature and
paradise infestation in large yellow croaker culture area was surveyed in Sandu Bay, Ningde. The results showed
that natural infection of Petalosoma occurred when water temperature ranged from 23. 0 to 27. 4 C ,lower than
23. 0 Cor higher than 27. 4 C couldn’t occur the disease. Different from the former years,Cryptocaryon erupted
in the end of August,and the water temperature was between 27. 2 and 28. 8 C. When Benedenia infected, the
water temperature was higher than the former years,ranged from 27. 2 to 28. 5C ,and seriously when the water
temperature ranged from 28. 2 to 28.5C ,and the infestation had a downtrend with the declining of water tem-
perature.

Key words: large yellow croaker; water temperature; parasites

73



Z L 2 %

T R L H F 12 #

TG A OG RN B R AT T . S
S 3w A2 H O I 2 R P A AR A R B 5
) N34T T 8. SR 8 R VL A 4/
B S /N A A T 9 A /D L T R AR X
ANRIZE AT RE HOGIR = A FORIR ST T RGN
55065 HE A M 5 T A S 3k BT A BT 3 A 4 Ak
FREFT T R P9 AR R B RN 5 4 UL BF Y
(R T B T A AR AL 1Y) H G TR = B /N e B
SAATM AR IR ., ML T RIETA HRE
() /N A AR A A S SRy KA 8% 3 1 AR 7 A B 4 At
FRIS AR R - T B2 HE B I RL A AL A A A
Jiti %k T S PR e VT AR R 2 ORI B S I R R R
FEHEAT T BRI E XL,
1 kS )k

R T 20124FE 4 H 20 HE 7 J 31 HEERE
T8 WL TH 2N 1E £ (E126°14,N45°18", 1 4k &
JE 164 mo) 1Y HIGIR = KN AT . KN E
K FH B i b (46 % L A LW A ) B A 11 H &=
3SHAE., KMEREKREY 50 cm, WE 9 FL25 0
it AR E R L 50C. @K Xk Ead . Wl
MR 367, KM w2 S A et . 1ED &
Pl SR B N ORS8O AR GRAE R . BLLIA~
7 AN DL KA A B 10 cm ML i A A 5
L FH /N LIS R 1. 0 m B 2SR
IR MR (5.10,15,20 Al 30 cm) , 4 HETR B (5,
10,15, 20 1 30 cm), X @, K [[] . 2 min JX
10 min KB SRR O A RS, T
() R H 2 B [R] B A A A0 40 3 DX R X L
S
2 R
2.1 BEMMENETHURELRE

oI N I N DS KRG U B R T N
W.4 A FAFE¥HR7.2C.5 AMFE¥R6.7C .6
AWM FEHRA 2.0C.7 AR FHMIHL.9C, H
1~ 4 43508 2011 4F 4~7 AN NS
WA 10 em MR BAN 10 cm MR A H & B AR
k., B 5o A~7 AMNAIE B A4k, hERT
W +5.6.7 H N IR E S B AE R H 5200,
4 HF A AR AR B AE 5:00~6:0034,
5.6.7 AR EAME R MAER H 4:00, H
Je 1 PR A B I A B A 5 A 28 i 1 T e L
i F OGRS B R AR AE R 00 TR
Tish.4 A A K 7 A ASIRTE 13:00 K5

74

BRAE.5.6 A B IEA 12:00 ik 2 & KMH. 4.5,
6.7 AWM 14200 3k 30 e KAH . B K BH 46 5t
) TG HE I 555 162 00 J5 A3 P AT T 4 LA AP 19 3
JET B 17200 J5 M A0 AU R B2 o itk
20:00FF A5 M P4 A il T B T 2218 . IR H B
IR AE .

—— Bl Air temperature inside greehouse

—&— Hi10 it 10 cm ground temperature inside greanhouse

—a—HI5<lAir gemperature outside greenhouse
25 ¢ HIWMO coth¥i 10 cm ground temperature outside greenhouse

20
15

10

R/ C
Temperature

5

0
0:00 2:00 4:00 6:00 8:00 10:00 12:00 14:00 16:00 18:00 20:00 22:00
I 1A Time

BT 4 A5 AN R AR B AR AL
Fig. 1 The variation of air temperature and 10 cm ground

temperature inside and outside greenhouse in April

—+— ML Air temperature inside greehouse
=&~ 1910 codthfil 10 cm ground temperature inside greanhouse
—o— HINM<lAIT genperature outside greenhouse

30 ——HI1FM0 cmthifit 10 em ground temperature outside greenhouse

T

yE
Temperature

0:00 2:00 4:00 6:00 8:00 10:00 12:00 14:00 16:00 18:00 20:00 22:00
I 1A Time
25 J1 A0 P9 500 AN OR AR H AR
Fig. 2 The variation of air temperature and 10 cm ground

temperature inside and outside greenhouse in May

30
25
© 20 F
Q% S e
15 f .
= % =N Air temperature inside greehouse
8 10 F o HIN10 cmdtE 10 om ground temperature inside greanhouse
; —o-HIMGiALr gemperature outside greenhouse
== /MO et 10 em ground temperature outside greenhouse
0 A T A i Yy A A A i i i

0:00 2:00 4:00 6:00 8:00 10:00 12:00 14:00 16:00 18:00 20:00 22:00
I 7] Time
B3 6 M S5 AN R R B AR L
Fig.3 The variation of air temperature and 10 cm ground

temperature inside and outside greenhouse in June



12 #9 SHEMEE . ERAITEBRETDAIET AL SN

R L

(4]
Sk
@g 15 —— NI Air temperature inside greehouse
LEE ok —e—HIN10 cottl 10 em ground temperature inside greanhouse
—e—HIWMGlALr gemerature outside greenhouse
51 —s=HHMO cndtbiil 10 cm ground temperature outside greenhouse
0

0:00 2:00 4:00 6:00 8:00 10:00 12:00 14:00 16:00 18:00 20:00 22:00
] Time

B4 7 AMKNSmANSE iR B AR e
Fig.4 The variation of air temperature and 10 cm ground
temperature inside and outside greenhouse in July
—o— BN Air temperature inside greehouse
—ar— HIPN10 cndthifil 10 cm ground temperature inside greanhouse
——HIFM<RAIT genperature outside greenhouse
30 ——15MO0 cmtbifit 10 cm ground temperature outside greenhouse
WS S

/T
Temperature
o S

O i i " i i i i i i i i
0:00 2:00 4:00 6:00 8:00 10:00 12:00 14:00 16:00 18:00 20:00 22:00
I Time
Bl 5 2012 4F 4~7 AR H A2
Fig. 5 The variation of inside greendouse temperature

during April to July in 2012
SR 1~KE 4 5% 1.4 A VA2 RXNMN
W AN 5. 8~9. 5 C LMl B F 24 5
17.2°C, M4 H SF 3 B 10, 0C, - ¥ 34 iR
7.2°C WIS A Ak T B TR A P O
H# 220 9. 8C WS HK 2R 7.5C, 5 H
1y 4 K N N IR BE LA A0 i 3. 7~9.6 C LN H

®1 HREEER

YR 22. 8 CL M4 H R E 16.1°C, H P
Y3 6.7 °C s H P A9 A0 A2 A T 2 AR T A L
NS R HBE2Z R 1IIC, AN B ®2ER
12.8°C, 6 J 4K M NI BE Ll b & 0. 9~
4. 1°C N B R EE S 22. 7°C 4 H V- 34
BE 20, 7°C . HEEHHEIR 2. 0C s AN <R A 1R
W2 2 0 P A PN SR H B 22 O 100 9 C L Al Ak
AMHBE2ZER 9.3C. 7 AMha XN AN EE T
WA 0. 7~3. 2°C, I B FEE R 25°C Ll
ShH SRR 23.1°C, HE ¥R 1. 9°C 5 N
SR el e (A R N N R T = 2 =3 )
6.6 C MM ImMHKZE NS 5C, 4 H20HET
A 31 HEN B3R B2 21, 9 C L i1 5 H F- 2
MR 17.5°C Oy H 238 4.4 C
2.2 WAMMBHNETURELER
IR TR A 4 H G IR 2 N IR B 38 IR
AR B ORR] L DL 10 em HuYE R4 R AR
HE 9.5°C L5 AP 5.9C,6 A1
—3.5C,7 Ay iR —2.4C, hE 1~RE
AL N AN 10 em HIWE A H AR L S5 KR H
Ak kBT AR W B 25 S, R A A e R N R
M, 4.5.6.7 A 10 em M i 0 Fe AR AR 2 H
BLAE 8:00~10:00, i H 4EFE7E 16:00~22:00,
H 22:00 MR PR 2218 FREs4 H T A5 Ay &
7 A RS 10 em R S AR{E H BLAET 1 00~8: 00,
6 Ay f R AE I AE 10:00,4.5.6.7 H £ #1 4
10 e i & B HZE 16:00~20:00, [ 20:00 Hb
BITRZEE TR, 4 A TAI2RXHAMA 10 cm
T A 8. 5~10. 9 CL M N 10 ecm H F- 34 i
& 17.2°C 4 10 ecm H 3R 7. 7°C L - 34 1
188 3R

Table 1 The warming effect of greenhouse during April to July
H ¥/ C A A% i g/ C 5 s g/ C
i Daily average temperature Daily lowest temperature Daily highest temperature
Month
WM 1.0m WA 1.5 m fich/=] Wi 1.0 m W& 1.5 m Bioh =) Wi 1.0 m Higk 1.5 m b=
1.0 m inside 1.5 m outside Increase- 1.0 m inside .5 m outside Increase- 1.0 m inside 1.5 m outside Increase-
greenhouse greenhouse ment greenhouse greenhouse ment greenhouse greenhouse ment
4 17.2 10.0 7.2 13.5 6.6 6.9 23.3 14.1 9.2
5 22.8 16.1 6.7 17.3 9.2 8.1 28.3 22.0 6.3
6 22.7 20.7 2.0 17.5 16. 2 1.3 28.4 25.5 2.9
7 25.0 23.1 1.9 21.8 18.8 3.0 28.4 27.3 1.1
i 21.9 17.5 4.4 17.5 12.7 4.8 27.1 22.2 4.9
Average
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Table 2 Comparison of ground temperature

inside and outside greenhouse

4 H April 5 H May

+ 2B/ cm 5 10 15 20 5 10 15 20
Soil depth
M bR/ C 17.5 17.2 17.1 16.9 21.9 21.1 20.6 20.0
Ground temperature
inside greenhouse
WA/ C 82 7.7 6.6

Ground temperature

5.4 15.9 15.2 13.9 12.4

outside greenhouse
T2/ C 9.3

Temperature deviation

6 H June 7 A July
+ 2B/ em 5 10 15 20 5 10 15 20
Soil depth

MR/ C 22.4 21.7 21.2 20.7 22.9 22.4 21.9 21.6
Ground temperature
inside greenhouse
gt/ C 25.7 25.2 24.2 22.9 24.8 24.8 24.2 23.5
Ground temperature
outside greenhouse
2/ C

Temperature deviation

—33—35 —3 —22—1.9—24—23—L9
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Table 3 Comparison of humidity inside and outside greenhouse

H - 35 4 % 1% / %% H 2 AR A X %/ %0 H 55 fei A/ %6
Ao Daily average relative humidity Daily lowest relative humidity Daily highest relative humidity
Month
WL RE 9%/ VL RE 9/ VR
WL om  MSLsm O i om o S Lsmo A mplom WS Lsm L/
S . [ER =t - N . [ER 9=t S . [ER 9=t
1.0 m inside 1.5 m outside 1.0 m inside 1.5 m outside ! 1.0 m inside 1.5 m outside
Temperature Temperature Temperature
greenhouse greenhouse . greenhouse greenhouse . greenhouse greenhouse ..
deviation deviation deviation
4 94, 0 77.1 16.9 74.3 49.6 24.7 99.9 93.6 6.3
5 78.1 56.4 21.7 44,9 30.5 14.4 98.0 85. 6 12.4
6 83.9 81.8 2.1 62.3 56.9 5.4 98.5 98.5 0
7 89.6 88.4 1.2 74.2 70. 6 3.6 99.4 99.7 —0.3
STy 86. 4 76.0 10.5 63.9 52.0 11.9 99.0 94. 4 4.6
Average
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Analysis on Microclimate Characteristic of Span Plastic

Greenhouse in Heilongjiang Province

LYU Jia-jia, WANG Ping, WANG Qiu-jing, WANG Chen-yi, GONG Li-juan
(Heilongjiang Province Institute of Meteorological Science, Harbin, Heilongjiang 150030)

Abstract: The microclimate experiment was carried in Shuangcheng city in Heilongjiang province to study the

change laws of microclimate in span plastic greenhouse during April to July in Heilongjiang province. It focused

on daily variation and monthly change of the inside and outside temperature, air temperature and relative hu-

midity . their change laws were analyzed. The results showed that the greenhouse warming effect was significant

during April to July,but the warming effect was abate month by month,7. 2'C in late April,6. 7C in May,

2.0C in June,1.9°C in July. The minimum inside temperatures value appeared in 5:00~6:00 during April to

July, the maximum value appeared in 12: 00~13:00, from 16 o ‘clock began to decline. 10 cm average ground

temperature rose 9. 5C in late April,5. 9C in May,3.5C in June,2.4C in July. Compared with the inside and

outside air temperature change trend, the inside and outside daily variation of 10 cm ground temperature ampli-

tude small,slowly. The minimum inside 10 cm ground temperature value appeared in 8:00~10:00 during April

to July,the maximum value appeared in 16:00~22:00,from 22 o ‘clock began to decline. The inside air relative

humidity increased significantly during April to July,but effect of humidity increased abate month by month.

Key words: Heilongjiang province; plastic greenhouse; microclimate
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