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Effects of aldehydes produced by two algae
on Calanus sinicus reproduction
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ABSTRACT The effects of aldehydes produced by two algae Skeletonema costatum and Pro-
rocentrum micans on reproduction of Calanus sinicus were investigated in laboratory. Aldehydes
produced by these two algae were analyzed qualitatively and quantitatively by HS-SPME/GC-
MS method. Compared with P. micans, S. costatum showed negative effects on female surviv-
al, egg production and egg hatching of C. sinicus. Six kinds of aldehydes were detected in S.
costatum , while only 2 kinds were detected in P. micans. The content of any single aldehyde or
total aldehydes in S. costatum were significantly higher than those in P. micans, indicating that
the aldehydes produced by diatom could cause potential negative effects on the reproduction and

survival of C. sinicus.
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1.1 SBHH

STEG B PR R v i B 4B Skeletonema costatum (SC) FIWGE B H & Prorocentrum micans (PM), FEFh
AT EAEREFNRAESERENE RN, SRR RA (/2 R 1 000 ml K
*Iml B ] ¢+ 1 ml BN ¢ 0.5 ml /4 ZWEW ¢ 1ml Na, SiO; « 9H, O 3, H b RPERESE 0 Na, SiO; »
IH, O W) . SRR BIAE 200.5 C, LM N 12 h bl « 12 h B, B H AL YBMEITHIERE
KW I FIB R 1/2 $EF B TR MRS B B X B . B B GF/F i 15 B9 7K 8 o3k i 3
BHRBEZE 0.5 ngC/ml(S. costatum: 1.8X10* cell/ml; P. micans: 296 cell/mD) Fi Ll & 52 B 2B FRE K.
W B SR B M A B B 4% Strathmann(1967) AR 8 ; 15 ¥ J5 TH 3 41 i & % B #% Menden-Deuer % (2000) 23
KitsH.

LWL PR KE C. sinicus 2009 4F 3 A 18 H T M ¥ 18 (36°06'N, 120°19"E) 38 1f & B # M
(B 1B W AEY N, W E 500 pm) RE . BUREE ¥ RE AR E TEBRA 30 L BT KR
BN FE2hNAERBELREHN. HERRARDERREE (04858 ARE — i/ M0 R I8 58 5 A
29D P IBCA R L A A (LA S 3 1 B, SE T IR0, B SIS D AR 0. 45 pm BOIR B AR AR IR L B 1Y
MK E . ik TAELEMIKS 4 h AER.

1.2 SLBAHZE

1.2.1 Zoss

SCEG I E R AR (SO A T U 3R (PMD IS0, A B S0 0038 5 A AT RE . WPk k5 A0 B
PRI B 8 400 ml F= B N QAR EA FF ey R4 8 SR, BE IR0 5 cm 40K 1 2 220 pm WITR4E , BT B
IR MR R E =M, 8= IR 6 HOMEA, AT 30 RAMA, MEPNEEA 300 ml #EW, B FAMIEFRE R
B R . MIEP P KBR/RE X AR ER LR REERE 6. 510.5 C., EXTRETH LT KETE
i g K P YI4L 48 h, STEGRT, 45 H A ™ R A T O MCAE 1/2 B R P9 5250 W, I DL HT B 00 B B M AT AR
T, BRI R WE ERHITE 0.5 pg C/ml, WEM LR RAMIE T T4, 8 B0 7S WA=
5P B THE AT IE K (FS) FI= IR (EPR) , SLRR 4L 15 d,
1.2.2 ®MiLs®

W 7= B S B A R B Y B AR B SR ML, AT AL SE IR . BESR ML B MA 20 ml 1 38 ¥ K (& GF/F 1
MR USR8 . XL B PR &AB SO MBHEFFEPM HAH, GAMLRIE 3 MR, 85
FMA B 30 HEE, $ALFE 6.540.5 °C BEMAM FiFFT. 8 24 h WA EZE 72 h, IR F I TE
ZIEE TA RSB E (Uye 1996), L8 REE 14 d.
1.2.3 SEdEAmEang

FEOR AL S AR o TR SR AR K R R GEATE O AL B, I AR AWK 3 ml A 20 ml TH
. WA T 75 CHEEAMGT TR A8 (SRR R 170 r/min) , L4 10 min, K7 #H4T T F
A 3 A B B R AR 28 5 15 min JR A7 B A S BB RALE , HE4T GC-MS 4087, FlSMREEE & .
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Fig. 1 Vaviation of survival rate of female C.

sinicus fed with 2 uni-algal diets
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Fig. 2 Variation of daily egg production rate of female

C. sinicus fed with 2 uni-algal diets
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Fig.3 Average egg production rate of female

C. sinicus fed with 2 uni-algal diets in 15 days
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N FEE 2 (Pohnert et al.  2002,2004) . 7R Y 55 58 o (8 P4 VR T8 28 5 R 8 B o0 T o, AL T 20 P B B AR
&4 6 FIEEK Y IR (trans 2-hexenal , heptaldehyde, trans-2-heptenal , trans-2 , 4-heptadienal , trans-2-decenal ,
trans-2,4-decadienal) , i 7E ¥ 1 J P 88 o {46 T 2} % b B 2K (¢rans-2-hexenal, trans-2-heptenal) , 3+ H RN 8 &
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(Miralto et al. 1999, Ribalet ezal. 2007)E—%H.
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Table 1 Aldehydes components and content of the 2 algae

[T [ F S. costatum P. micans
Aldehyde name Aldehyde structure (107 3g /g Dry weight) (107 %g /g Dry weight)
(8]
trans 2-Hexenal /\/VLH 553. 67 6. 96
o}
Heptaldehyde \/\/\/U\H 48. 59 N.D
(¢
trans 2-Heptenal ~ o~y 46.16 21. 94
(o}
trans-2,4-Heptadienal M)LH 273. 85 N.D
(0]
trans-2-Decenal /\/VW)J\H 11. 05 N.D
O
trans-2,4-Decadienal /\/\/\/VI\H 48.76 N.D
BRLSE Total content of aldehydes 982. 08 28.9

HE:N. D Rm R

FANEREESERIT A, ETPWE LB, trans 2-hexenal . trans 2, 4-heptadienal 5 &£MB &, 5 F
EAEEK 0% L, XRYE RGBT =Y, EFREMANERERADHILMHES, X 5 lanora % (2005) §
HEWAE YA . (EAS SCCEG Bk 0 2 (4 P9 IR B8 28 5 B AR 58 AP A TR) BE A B Rk B B 26 3 R R [R] (Miralto et
al. 1999;Ribalet etal. 2007), FLAEHSREN SR W b8 B AE A L 35 T B 2 0 2 7 o STE F D898 26 46 7 B
FAEMBRUFEER.

AT ENRERNEHEZZMEENIEFEER, XLEEERTREREAERNERRRHEESERMEM©
MRER AMERB IR T BEFEEASL S RZIER, £ 6 TR Z M KE E %45 1F A (Paffenhofer
2005;Li ez al. 2008), X&A ff Tl af A LW AN LAGESK .
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