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Effect of temperature and food supply on the asexual reproduction of the

scyphozoan Nemopilema nomurai in autumn
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Abstract; Since the end of the 20th century, frequent outbreaks of jellyfish in eastern Asian waters have affected normal
fishery production, and negatively impacted marine ecosystem health. This experiment simulated autumn cooling conditions,
and analyzed the effect of different temperatures ( four cooling conditions) and food supply (0.42, 1.25, and 4.2 pg C
polyp™ d™') on podocyst reproduction and strobilation of Nemopilema nomurai polyps. The results showed that; 1, the
cooling speed of autumn lead to differences of accumulated temperature, which had an extremely significant effect on the
number of podocysts produced by N. nomurai polyps (P < 0.001), the greater the accumulated temperature, the more
podocysts were produced, They have a good linear relationship (y = 142.59x +208.39; R’ =0.967). Less podocysts
germinated under low accumulated temperature; 2, there was a threshold range in the effect of food supply on the asexual

reproduction of N. nomurai polyps, within a certain food supply, the number of podocysts produced by N. nomurai polyps
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increased with increasing food supply, but excess food supply may have a negative impact on the polyps above this
threshold. 3, the newly breeding N. nomurai polyps in autumn can occur strobilation before wintering, but it is tiny that the
proportion of the polyps occurring strobilation and the number of ephyra released from the polyps. The results of this
experiment suggested that under the background of global climate change, the increase in accumulated temperature and food
supply could result in the production of more podocysts before overwintering by N. nomurai polyps of the same generation

originated from sexual propagation in autumn, which could potentially trigger the jellyfish outbreaks the following year.

Key Words: Jellyfish bloom; accumulated temperature; life cycle; polyps; podocyst reproduction; strobilation

AR RCT Ak oR ] SR S5 AR TR B | S 0 R AN AR SR E T — R i S ) — K B
HBCER I 2 T S BT AE SR E W2 Bk e VP ( Nemopilema nomurai) J2 = WV 7K 38 K HY K 7K
B H AN Z — 20 R DK W E IR SR L 2 E | H ASFIGE E R A ol 2E 7 TP iR el BN R g 4%
SRR I SR TR ) STAER R KRR SR R LB ST O B TR, AT R R B PR BE S X I A
WELPR A% [y BE T B 5 i %o /K B BT R AR AR IR 45 R A 76 45 b B 1% R A K B
AR B SIS TR AR R ST A A KR 5 TR A 25 AR A 0 R 7K B AR 3 s B R T )
SEE KRG IR SRR

A SRR G AE 2 X VD MR AT T AN TRl EL i MR BE 25 0 B O IR i X v B DR R A K 5 2 9 B
BRI oE 2 IR S R Y EEIRAAR T AR 0—27.5°C Y5 il N RAFAETG , 7.5°C LA R L% A 2 % S ot 1T
7, WA T ZEARTRAS TR & ARSI 4% | 76 8—20°C i Bl PN, WECIR A A K | e 9 B I 5 2 22 B 7K L A
T 1 0T S 2 R T LR YD BOK R A R R A 1 A A G R MEDIR A, DA AR
R AT A JC M SR X0 T 2B AR T R SRR A ) SO IRAA S A e PSR IS 3K — I VD HEMEDR A L 2 B
B2 KR SR (S A W SRR A MR B R 7 AR SCHE S S AU SR T 5T T Rk 2 R TR )
AN TR AR AL S5 X VD Tk SR R 2 e R T AN () 38 35 B RN AEDRL IR T, VD3 > I MEDIR A 4 B¢
e FIRE AR BRI 26 5 o WS G5 SRR it — 248 7 BT o X 0 S A 0% SR R R 9 1 T AR R VD 4 2% R LB
HEZMFEARMAE,

1 SEWMBETE

1.1 KR

S AT VDA RRAA A 2016 4F 9 A 22 H A KRS W R BRI E B 2 2 AR EH RS,
BEIRAAR B TE 30 emx40 em IR LSO, B 92 T 1.8 mx 1.2 mx0.8 m BY/KHEH 15555 K EH 3L 74
R T AT R, 2 B RSUUTE I VD UE S 6, S 30—32, pH 8.1—8.3 IR A K T 5 mg/L, B8 35 101 1a]
KR B Z i SRR B, Y BRI AE 20—24°C IR IS AR T — ETERAR I BE F2 K IR 208 20°C Wi 77 0 1) g 4%
M — R N I 1 B (Artemia salina) T4 KK 25 300 pm,
1.2 ik

W R SRR 5 A U0 IR AR 1 X I BT V) 24 3 emx 10 em FO/NF (45 F B IERARANECR 10 A4, 51
bR 2 A B RS 28 BEBUEECH 30 MECIRIR Y 3 AN/ B — MR A 3 4 FAT, BT 15 emx15 em
x3 em MU EFRE G, R GELIRE IRAE (GXZ—280B; GXZ—280C) Fatil a7k it 146 39 5] FH imi 121 e
SR 7 s g v ) SR AR Fe e A U8 SO BN, B A T 2, B VTR A MEDBR A4 A i 1) R 5 R
SRS S R

R 2010—2016 4FTRAL XS FH AR KR A0 Wa I 25 51 B 400 it 5 v AL 01 X Rk A R IR 45 1, 1 4 A
RSB (T T2 T3 . T4) , Ho  T1 AR @ BUR AL T2 Ry B b 0 04 2 W TS 1 /K Sk 27 R TR it
22 T3 ANBLE XS IRAL T4 Rk AURA (B 1) o BB M T s 3 ARk 4, F1 A b g R
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BECHRAR AR IR 1 > pa Hy, F2 20 b 0 B A BEDIR AR 5 R 3 A 25,

KL, F3 2 B R DR AR S R AR (RN R
PRAEI 10 AL R Uye %0 )0 C O 2
ZEHL(0.83 pe) , 5 F1LF2 A1 F3 (9 HRHE 2 5108 0. g
42.1.25 4.2 g C WEORAA A", ;‘;_
SEAIT R H ARG K ER BE DT Ak sh v el (28—33),  ® O
B2 VALK BE R VD RO S iR B BIF gE 45 ST 0 . o = = 2
FRLERI 24 b B 13 K KHE T K B 3 25 28 1 o ik i Sogob i Time/d
IKER B, Fh TRy PAL—06S,, 1256 3 [] MEUIR A Bl kmLE
2 A, AT 0 X T, R Fet Temperatire carse

Eﬁ\’iﬁ'ﬁﬁﬁﬁ%ﬁiiﬂﬁ*’l‘&ﬁ%{*,fﬁuﬁ 2—4 h Ejﬁ7j(o T1. #Z &R 41, Autumn high accumulated temperature group;
5 K FIH 5 ( Olympus SZXO) TLECHEIR R ToHE SRl 20 BEHLHSACKE B W FE KBk TR 28, Average
ﬁ‘j‘ ﬂ‘j Eﬁxﬂ@;{ 50 d autumn cooling curve of xinghai coastal waters in north of yellow sea;
— " "y T3. AN RBEE MR R, Artificial control group; T4. Fk (R FR
1.3 kR SEARG 0T NN BEE AR BRAL, Artificial control group LR

T I A 2 P BEDIR AR L 157

2l , Autumn low accumulated temperature group

RP=N,/N,
- H R REDIR AT 1Y) 2 AL NPP = P,/N,

[ EAES STR /% =100 x N,/ N,
AR KR GRP /% =100 x Pe / PO
RIEATES ¢ d I BHH AT RM=P /N,

o, N ARG T LR I REURAAEAR A, N, 7= A T 3 (R SR AR AR AN, NV, A a6 485 RSP ECER A A58, VoA
KA BB IR AR 55, P R i 0 A (BT B 1) 2 BB T, P oA e 5 R i % 1 2 N4, PRk
B HEAT NG ¢ RS20 2 BN A MRS R0 S

IRIEHE S Y B+ AR1E 2% (Mean = SD) /R, i Excel 2016 1 SPSS 25.0 Ak 44 51 508 #e 414030 0r , %
JH Duncan’ s Z 8 LRI04 A 22 5

2 ERESH

2.1 FRZERE IR KR R VD3 A2 4 S )5 )
2.1.1  JKIEXTVDHE A A 5 R

R B AR A A MR R AR T R BT R, T T2 A1 T3 40 1 58 s R L il 2 | 20
[B) 22 SR i 3, fien LU BAE T2 41,0 84.44% T4 YT 2 8 AU MEIR AR L 1) e /D, ol 53.33% , HL 5 A 3
HIM2F 03, AR TR ERAARTE Wi 2 B EGE 1 0—6 A, TE W2 B B0 2 (W MR 4 1 BILAE T
A, IR BERATE B A ECR 2.71 4, T2 4Lk, 398 2.22 45, T3 5 T4 LB SEH 00000 1.47 5
1.36 >, 3% 4,77 2253 W 45 3R W /K IR VD HEIE B A2 2 A MECER AR LU 9] 17 35 B AN IEDER (AT 1 i) J 2 550
S 835 (P<0.001) ,2 FRFRIAT BERUR 19 D i BRI B (£ 1)

HARYG L P W R BRI VB R 0—3 A, S AR 4 R A B U 2 e T, R 1.56
AN WA T2 FUT3, 530020 1.22 AF11 AN, T4 A /bR 0.33 A, 3500 21 e 28 0 & R s 2 T3,
1K 6.12% , Hk o T1 T2, 5058 5.93% 1 5.21% , T4 £H 1Y & B8 & KORE B85 & R Y de/b 4390 0.33 4~
1 1.18% , 5HAh 3 AN EF B E (P<0.05) (F£ 1), RIZE I AR ST 0L 380 & Ak,
2.1.2  (HRHEXTVDEL R 2 B AR

RIS FE | 2 THRHZH YA WEOIRAA ™ A JE 3% F1 A F2 2090 A0 2 28 A BEUIRAR L %5 22 4330 g 84.17% FiI
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80% ,F3 f/, h 48.33% , 5 F1 Fl F2 M2 5 3 . 2 THORHA v RS DR AR o8 F 4000 2 g EDBR AR 1 30
TE F2 4, SE 8RR i) 26500 2.16 1, F1 ik SEH8 2.03 A4, F3 40 SEHL R 1.66 4,
SRR 2 R B R BN R RN F2 A%, P340 1.83 N H17.93% ,F1LIRZ 3443 518 1.08
N 4.7% F3 /0 353500 007 DFN1.2% (£ 2) o 5 2850 Bradi SRR W1 THORL B Vb 5 EtR 4 2 40 B0
HIE2 I 535 (P<0.01) (% 4) .

F1 BEXNDEIRERREERNM

Table 1 Effect of different temperature on podocyst reproduction of Nemopilema nomurai.

JEBEZFH Podocyst reproduction

W R S BEAIELIR AR SR A A S A A
TR - TE I 2 % A JE A T R KL 14 1 ST A
T WECHR AR L 451 o o
emperature/ °C Number of podocysts The germination number The germination rate of the
Percentage of polyps that . .
produced by each of the podocysts in each podocysts in each
produced podocysts/ % /\ A
polyp/“1 test group/”] test group/ %
T1 76.67+5.77a 2.71+0.26a 1.56+0.77a 5.93+3.37a
T2 84.44+8.94a 2.22+0.26b 1.22+0.38a 5.21+2.14a
T3 68.89+14.64a 1.47+0.65¢ 1.00+0.72a 6.12+5.23a
T4 53.33+9.62b 1.36+0.34¢ 0.33+0.38b 1.18+2.05b

@ﬁﬂﬁﬂi}ﬁxlﬁj?ﬁ%ﬂfﬂl‘ﬂjﬁgi%(fko.OS) ,T1. ﬂ(é%*ﬁﬂéﬂ, Autumn high accumulated temperature group; T2 WL s A
TRV U e A B B T 4 BRI 2R, Average autumn cooling curve of Xinghai coastal waters in north of yellow sea; T3: A ML E BN B, Artificial

control group; T4, @(é{mfﬂ{ﬁ?ﬂ, Autumn low accumulated temperature group

x2 EREXDERREEELENZM
Table 2 Effect of different food supply on podocyst reproduction of Nemopilema nomurai.

JEHEESH Podocyst reproductio

A e SRR DR AR SRR SRR
TR ﬁlgﬂftﬁitlﬂﬁﬂ T L R B R B A B Y AL BB R R
Food supply p [U ¢ volvos that Number of podocysts The germination number of The germination rate of the
rcentage s the
erecniage of poyps T produced by each the podocysts in each podocysts in each
produced podocysts/ % N N
polyp/1 test group/”] test group/ %
F1 84.17+7.22a 2.03+0.34a 1.08+0.68a 4.70+3.37a
F2 80.00+10.98a 2.16+0.38a 1.83+0.72b 7.93+2.14b
F3 48.33+11.04b 1.66+0.23b 0.17+0.29¢ 1.20+2.14¢

R FNEE 5 A ) 7= B3R Ab Hi A 22 53 B 3 (P<0.05) , F1; BRI RHE N 0.42 pg C 8R!, The amount of food supply per feeding
is 0.42 wg C polyp™'d™"; F2. AR AR N 1.25 wg C BURIAd™!, The amount of food supply per feeding is 1.25 g C polyp™'d™"; F3. £k
PR AEEHE N 4.2 pg C BRAd™ | The amount of food supply per feeding is 4.2 g C polyp™'d™!

2.1.3  JKIERIERL G AE AR HIXHYD 4R 2 5 S 5

AR 20 A= B RO 2 Y IRDIR AR BRAE TIFL A T1F2 4, £ 3k 6 4>, R IOR AR 7= A 1 4%
Bl Z 4R TIF2 FTIF3, 258 2.83 AN ( 3 3) o TE K2 2 A BEIR AR Eb 1 e i 1 AL oh T2F1 4, 2 100% , WL
P27 2250 T 2 SR I | JSUA5 T 8 VLR S X2 ol Rt A8 (18 ELER AR L 8] 0 S 34 A ECER A 174) J2 208 50110 5 i
IRBH 2 (P<0.001) B 2 (P<0.01) 7KF {H B35 19 28 BAE XX 2 AN 480552 A 2 (P>0.05)
(%4),

ARG 2H P T K RO e 22 YRR BRAE TIF2 41,35 3 A4, P4 MR g6 4 e 4 i & B £ i b
J& TIF2 43K 2.62 4> -3 RE R G0 4 JE i A 3 i e M T2F2 41,34 10.25% (3% 3) . AR ZE Ty 25344
SRF] AR B R 0 B i R HIOR R R Y R A B P 3 (P<0.001 ) B 2 (P<0.01) K (H P
P28 HAE XX 2 MEARE BN B (P>0.05) (£ 4) .
2.2 FREERE IR IR RN VAR X 3 28 A B )5 )

IR, A T2F1 41 H R ERAR Y oK e A R 24 AR B R 4 | Ho At i 56 20 Hh BECIR AR B AR R 4 A A B 42
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(AR ZERIGRLAR  JEIRI1E 0—23.33% , HA MR MHIRECR (U 1—2 4>, PR AU R oy 0—2.33 4
(7).

®3 BESEHMEXEINDERRKEZELENIIL

Table 3 Effect of temperature and food supply on podocyst reproduction of Nemopilema nomurai

BV TERHR b=8ics Temperature/ “C
Indices Food supply T1 ™ T3 T4
TE B2 2L BEAR A L A5 F1 93.33+5.77Aa 100.00£0Aa 76.67+11.55Ba 66.67=11.55Ba
Percentage of polyps that F2 93.33+£5.77Aa 86.67+11.55Aa  83.33+20.82Aa 56.67+5.77Ba
produced podocysts/ % F3 43.33+£5.77Ab 66.67+15.28Bb  46.67+11.55Ab 36.67+11.55Ab
SRR IELIR AARTE A1) 2 BE R F1 2.47+0.21Aa 2.47+0.06Aa 1.80+0.62Ba 1.38+0.45Ca
Number of podocysts produced F2 2.83+0.29Aa 2.37+0.35Ba 1.83+0.45Ca 1.62+0.41Ca
by each polyp/> F3 2.83+0.29Aa 1.84+0.36Bb 0.89+0.11Cb 1.08+0.14Ca
SR AR I 2L 14 2 A A F1 1.67£0.58Aa 1.33£0.58Aa 1.00+1.00Aa 0.33+0.58Ba
The germination number of the F2 2.67+1.15Ab 2.33+0.57Ab 1.67+0.58Bb 0.67+0.58Ca
podocysts in each test group/ F3 0.33+0.58Ac¢ 0Ac 0.33+0.58Ac¢ 0Ab
R R R F1 6.91x2.78Aa 5.39+2.26As 4.75+4.21Aa 1.75+3.04Ba
Germination rate of podocysts/ % F2 9.78+5.39Ab 10.25+4.14Ab 9.91+5.08Ab 1.79+3.10Ba
F3 1.11+£1.92A¢ 0Ac 3.70+6.42Ba 0Ab

)T B804 5 AN ) R S - 1 [ 9 5088 S () PR /N S B 24 375 AR PR IA) 22 5 12 25 (P<0.05)

R4 DEBREREEENAEZSM

Table 4 Analysis results of podocyst reproduction of Nemopilema nomurai

) ) S FE AR I 2 A AR Y
oA R I Pshiioeis Peiiioe
WECHRAA L 451 YABAIENEE 254 o -
The germination number The germination rate
. . Percentage of polyps Number of podocysts { the podocysts in each £ the podocysts i
15 1 that produced podocysts/%  produced by each polyp// o1 Hhe podoeys Sj? e o1 Hhe Podocysis 1
Source df test group/”] each test group/%
¥y . ¥y e ¥ - w5 e
M A M T
Mean F Mean F Mean F Mean F
P P P P
square square square square
yH [
I 3 1587.963 12.992 0.0000 3.592 29.410 0.0000 2.889  6.933 0.0020 0.005  3.498 0.0310
Temperature (T)
TR
2 4608.333 37.705 0.0000  0.809 6.623  0.0050 7.583 18.200 0.0000 0.014  9.811 0.0010
Food supply (F)
B RE P LB
ﬁf;)ﬂﬂ'i 6 193.519 1.583 0.1950 0.248 2.027 0.1010  0.694 1.667  0.1730  0.001 0.907 0.5060
2% Error 24 122222 0.122 0.417 0.001

2.2.1 KRNV S B A R
BAREEA T3 4 R SR R R e 22, 40 o 11.11%F0 1.22 4>, T1 F1 T2 IR 22, T4 2%
TR B ARG, 20 R 6.67% 1 0.67 AN (3% 5) , 2280 LI 4% 26 W 4% 5L 20 ) A 2L Bt 1) 22 S Rl 35
(P>0.05) , 5 404 ah R AKX VB R SR R & A 52 AN 35 (P>0.05) (% 8) .,
R 5 OREXDEAR A A BB

Table 5 Effect of different temperature on polyps strobilation of Nemopilema nomurai.

BECIRARBE 2442 51 Polyps strobilation

yE e
Tempiﬂim/oc FEdE RIS AR R
Strobilation rate/% The number of ephyra released from per test groups//
Tl 10.00+10.79a 1.00+1.09a
T2 10.00+7.02a 1.11+0.84a
T3 11.11+9.62a 1.22+1.09a
T4 6.67+5.77a 0.67+0.58a

52 B F5 7 ] 7 Bk 3 7 b FE ] 2% 5t L 3 ( P<0.05)

http ; //www.ecologica.cn



6 S % 38 &

2.2.2  [HRFREXVDBRE SR T A5

BB VDL MEIR AR 23RN g 10 2 TSR AR I AR (EE B S TR B3 22 PR R R A AN
B 78 F3 AR B K, 2R A AR I 4 B 0 14.17% 1 1.42 4~ (K 6) , BB ZH
Bras R F1 fF2 2R AR E (P>0.05) (05 F3 2257 W3 (P<0.05) , J7 2250 W2 R AR X VD H R
SN FORSE  BERR .35 (P>0.05) (% 8)

F6 (ERE D EEREHREEN M
Table 6 Effect of different food supply on polyps strobilation of Nemopilema nomurai.
WECIR AR 2425 5 Polyps strobilation

PR

Food supply EEES BRI 2 i
Strobilation rate/% The number of ephyra released from per test groups/ /™
F1 5.00+4.33a 0.50+0.43a
F2 9.17+7.22a 1.08+0.92a
F3 14.17+13.35b 1.42+1.34b

[ BB I AR TR 38R Ab B ) 22 57 8 3 ( P<0.05)

2.2.3  JKIRFNE R RE B AR R U B R A B R R )

RIS AN, % A= i 20 LE HE B MEIR A h G T2F2 1 T3F2 WZH rh &% — AN BEDIR AR BT 2 A RERIR A | At
PR — RO, SR AN MR IR LR B 20 T1F3 4%, 4390 23.33% 1 2.33 />, {55 Ho Al 41 4] Y
ZFIFAEE (P>0.05) (£ 7)), LR E T 200 KRR IR SR I 22 BAE XD SR 2R
R AR A (2 (P>0.05) (£ 8)

®7 BESEHMEXEINDERREEREENIIT

Table 7 Effect of temperature and food supply on polyps strobilation of Nemopilema nomurai

febr TR 38 Temperature/°C

Indices Food supply T1 T T3 T4

FEZER Strobilation rate/% Fl 3.33+5.77Aa 0Aa 13.33£5.77Ba 3.33£5.77Aa
F2 3.3325.77Aa 16.67£5.77Aa  13.33£11.55Aa 3.33£5.77Aa
F3 23.33+20.82Aa 13.33£15.28Aa  6.67£11.55Aa 13.33£5.77Aa

AR AR R Fl 0.33+0.58Aa 0Aa 1.33+0.58Ba 0.33+0.58Aa

The number of ephyra released F2 0.33+0.58Aa 2.00+1.00Aa 1.67+1.53Aa 0.33+0.58Aa

from per test groups//> F3 2.3322.08Aa 1.33£1.53Aa  0.67%1.15Aa 1.33+0.58Aa

VAT B8 5 AN [) R S S A1 ) 9 5088 S () PR /N S B 24 37 AR PR T) 22 5 |2 25 (P<0.05)

RS DWEBREENEAENTEZSN

Table 8 Analysis results of polyps strobilation of Nemopilema nomurai

B B0 2H B
. - Strobil: ;& ate) %% The number of ephyra released
iR F rohation rates 7o from per test groups/“
Source df — —
¥1J5 P B ENE ¥J7 P EE

Mean square P Mean square P
ML Temperature ( T) 3 0.003 0.343 0.7950 2.583 2.325 0.1190
THEHE Food supply (F) 2 0.025 2.600 0.0950 0.519 0.467 0.7080
i BE X AHITUR. (TXF) 6 0.018 1.800 0.1420 2.102 1.892 0.1240
%22 Error 24 0.010 1.111

3 ATt

3.1 BREERERIPKR O VB 4 BT A
OB A 1 S R A M S 1 U K BB A TE M S 1A SR S TR AAA T AR AR AL A 1, L 2 B S Vb e
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— M ECRAAR T B a 20 TR AR [ B R AT AR PR E AR AR FEARZ R K EE
JE BRI RIS IR A SR OB A A U TR E R SRR RGE T B R A TE 15—
30°C YL 1Bl P, BT B T, W R A AR S35 1 . Kawahara 551 I\ BREE 454 % & 8 B0 11 9 2 4
SRR R EBFAN R TS W I sh TR & R RS TR A, Feng 45
WFFEFEBA VB 0 B0 1 3 B TR T Ol 18—25°C , AR IR IR 45 SR 2 B, /K TR G U 85 2 0 B 1) 5% W A
TR A e 58 B O i i , FLAS I 38 A 1 5 s 350 B R T 0 /0 1 o, 8 B 7 Bk 2 o L st 1 R
T D R AR L B B A FR PR R, X 5 LA I ST 45 A — 3K

FEARIG T IR RS 2 B3R B N RS, T2 T3 R, T4 MR N R fe b, S AR 3 DU 8 21 () AR 2 i
w EMRHESY . EB 2 e R AR R IS LR, A HJGIE e 1. F2 362 F3 MR, T4 R 4L
SRR T A2, R T3 IR KT T1 A T2 JREE4, 1 T1 A0 T2 R A K, H—0F
AT, 5 20 It 108 88 ) RAAV , AR o 1) Tt 20 i AR 12 | 25 1000 41 B A B 3 i (R i i AR 18 2 A
FRZRAR I, KR Bt ng | BB Ay | ECRAA TR e e A B £
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Fig.2 Effect of temperature on the reproduction multiple of N.nomurai polyps in same food supplying
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Fig.3 Effect of food supplying on the reproduction multiple of N. nomurai polyps in same temperature

3.3 AHBURS LB A B

T TR F3 4152 it AR R SR S TR R, FA TR U RHE: F 1A F2 2808 - 44 fE S
A RBURIEAT T AR S S HT , ARG WS A 70 208 2R, 258 IURECIR (A B2 S 1) AR 2 R Ry 7.5°C 1P R 2R )
B, KT FHBABR AR R (E 4) o XK, W EIRIRIE B2 28 1o 15 A R 3 DA 5 SRR A
T R S ) R A RSP E IN TTT 22 X ot — 2D i T BB A 5 T AR T R AT AR B0 SR A
T ABAC I SRR 2 1) v L) A i 22 1) R (e 7 R S AR K BB
3.4 RKFERERIMITDE AR A IE

R R 22 b oK B MR AL 25 T UK BEAR BT b Ay 1) — A ad . AR IR WF T R W], 16

http ; //www.ecologica.cn



18 #1 PNBH S AR ZERR IR K IR AN PR B X V3 O AR A R i 9

PO SR B K TR TR AE 10—18°C % B [ 4R g

T R R R e e e I S L s 20859

S S e S TR L S T S R=0967

BRI, AWK B B T2R 41 Al g 2550

S A R R R TR UG SR R T E 5 ;

VP HEMDR BT 2 A (L E R A 2 aso

ARVK LA F AR i 48D o (AR B, AT X % 000 12 14 16 18 20 22 24 26 28

G VLU TR T 1 2 W WK 1A T A 1 R 0 B Namber o, o/
S A BT A7 B 2R B 2 K
IR AATITRE 350 S MELIR A A1 g AT 1 S 24 i MR
R AEI R KR, M S BT 2 RE R, i
2o S O R UR I 2 B R A MG EI8
H B PRI, Feng %57 HRAE T /K IR0 Vb 400 BE 0 A T 10 35 0 2 B35 4 , A 0 245 SR 5 /K SR AT e
VDR S BRSO R B i AR o R RO BB AR R A 0, AR IR B % 4 Bk
TTEE O UELIR A | T Feng 250507 AT G L BUAR AOMELIR 1K | A I % 42 O IEDIR (A AT B8 22 f 1 K
R IR ] 6T T LA BN 22 (0 A I P T R A 9, S5 T A 2 SR SR BN, AR S LR
SEL YD B LR R 5 20 A B 2L BT Fo /0, SR o 2 T 40 S A J 1 18 4,
B 25 LR A A0 2L 1 FE RS 07 T LR AR B 2 Bl i P T4 B
L1 A RISE T, SRR SR BUR TS R/ A4 T Al bRk A T T 2
I HELIR VA A B AT 2 1 3 (206 5 R SR KRR

E4 FHSMEREERNEEHNERREBEHNXR
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