5535 B4 10 1) *E &~ 2 Eild Vol.35,No.10
20154F 5 A ACTA ECOLOGICA SINICA May,2015

DOI: 10.5846/stxb201306261780

PO, XUVbYh, BOGR XS5, sk, IBER-F AR E FRATR PSRt v/ N ER ) o ORI RIE S PR R 8 0 AR A4, 2015,35(10) ¢
3364-3372.

Jia Q X, LiuSS, Li GJ, Liu X F, Zhang Y S, Zheng M P.Artemia population characteristics in different conditions, and environmental carrying capacity
in small saline lakes in the Inner Mongolian desert. Acta Ecologica Sinica,2015,35(10) :3364-3372.

AREFER TR SN W 0 AW BT S
B 518 )

SN, # RSN | Logn2 s = -1 > 1 3 31
gL Xt BRSNS, RARAE, FREGF
U P E R B P IR ST BT, [ R IR AR WV IR S PR T S0 &, Jbst 100037

2 TR K2R BT SEBRFREM R P, K 402460

FEEE -3 5 X AR A SR B HL A FR 0 S0 5 IR AR A ) FE T N SR VD BN R ER I IR SRR 3 A E SRR
WA FPREShAS AFEARE, 0 T BT ) IR A T, SRR OFE R PP EEAR R A BT AN R FR At 2
RELRY 5% BEA 1 38 5000 s QAN [R) B SRR R AR A K B8 S R A7 7E 25 55, B VE XS bR A K s B AR de ) W (L7 P
R T TS ) 8 SR A G2 35 2 5 s AN IR) 5 RSO0 1o s i PR B it B9 A=/ B i 2 L9 1 35 52 T 5 525 1 4L A
e, B IR AR T 35.52%—72.71% , JNBZHIRE T 11.34%—26.15% ; @ i HU % I AR BE 7128 /1N 0.3—0.4 kg/m®,
AN FERE R, T HE 3 0.45 kg/m’ , FE S MEARDRLAG S B0 R AT LAGE SN 0.5 kg/m’ ; & i HEE W I & B IR 6 3 100 1/3 ki),
X A ZE i FIE 2L B8 2 B0 K 7 4R T & 4 B 2.61—2.98 kg/m® (4.5—5.4 kg/m* Fil 7.51—8.67 kg/m’® , #i & U 7= 4 20 B N
0.73.1.10 g/m* M1 1.17 ¢/m’,

KRR Pl A NSRSl T

Artemia population characteristics in different conditions, and environmental

carrying capacity in small saline lakes in the Inner Mongolian desert
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Abstract; There are hundreds of saline lakes in the Inner Mongolian desert. To increase the income of herdsmen, and
address the problem of supply and demand of Artemia, methods of farming brine shrimp in small saline lakes in the Inner
Mongolian desert were examined between 2002 and 2010. The habitat, population dynamics and reproductive characteristics
of Artemia were studied in six artificial ponds filled with water from a small salt lake nearby named Sanggendalainaoer in the
Inner Mongolian desert. In two of the ponds the Artemia were fed 200—510 g of flour twice a day. In two other ponds the
water was enriched with organic matter by adding 8—12.5 kg of dried cow-dung twice a week depending upon water color
and transparency. The remaining two ponds had no additives and therefore served as natural state controls. For each of
these, the environmental carrying capacity of Artemia resources was determined. The results revealed that in those ponds that

had the same initial population density, different nutritional conditions had a significant effect on the population structure
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and density at the end of the experiments. When compared with the control group, the population density of Artemia
increased by 19.53% in the organically enriched ponds, and by 31.82% in the ponds where Artemia were fed. Furthermore,
the conditions in each experimental pond had a different effect on individual growth rate, with feeding having the greatest
effect, especially on the older larval stages. The time to reach sexual maturity was not statistically significantly different
between the three treatments. Ambient temperature had a significant effect on the rate of sexual maturity and different
treatments had a significant influence on the fecundity of Artemia and the oviparous: viviparous ratio. Compared with the
control group, the average fecundity increased by 35.52%—72.71% in Artemia that were fed and 11.34%—26.15% in
brine shrimp in the organically enriched pond water, and the oviparous: viviparous ratio was enhanced by both treatments.
The main growing period of Artemia was May to September, and the environmental carrying capacity of Artemia resources
was about 0.3—0.4 kg/m’. In the case of the organic enrichment and feeding treatments, the environmental carrying
capacity was increased to 0.45 kg/m’and 0.5 kg/m’ , respectively. If the exploitable capacity of Artemia protein is estimated
as 1/3 of the environmental carrying capacity , it will be 2.61—2.98 kg/m’, 4.5—5.4 kg/m’ and 7.51—8.67 kg/m" every
year in the control, organic enrichment and feeding treatments, respectively. In addition, diapause egg production will be
0.73 g/m’, 1.10 g/m’ and 1.17 g/m’, respectively. The results show that Artemia resources in small saline lakes in Inner
Mongolia have great proliferative potential, and that productivity and environmental carrying capacity of this species can be

increased within these lakes through manual intervention.

Key Words: Artemia; environmental carrying capacity ; small saline lakes; Inner Mongolian desert
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g/d,7 7121 H—9 1 15 H 510 g/d,9 J 16—30 H 430 g/d,10 J 1—20 H 200 g/d.
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i S PR 4.05% .30.56% ,16.08% ,18.12% ,31.08% .0.01% 1 0.08% , & 0.220 mg/L, M 4% 13.012
mg/L, 74, 7.16 mg0,/L ¥ E7= 17 0.42 ¢0, m™ d™" 7K 23.1 C, IFIFAEYE AL D wHES , 00 5Pk Jin 5
( Phorimidium) . A% ¥ 3 ( Gloeothece ) . K BK ¥ ( Gloeocapsa ) , 1% % P& HE ¥, /N BR ¥ ( Chlorella ) F1 {5, BR
( Chroococeus ) &8I 75%
2.1.2 SEEGHIMIEREE AR AL

2003 4 H [A1 4 KR AR T 43 4 BB .9 H 5 H LARGTZE 20 °C DL B3 sh, B shiEE 7 «C ;9 H 6—19 H
13—19 °C,9 JJ 19—26 H 9—12 °C (K< FHEEI 0 °C) ,9 A 27 H—10 A 10 H 3—8 °C (#& a3tk i
MEEVK) . HIENR2ZEDA 8 AIKEK 5% 12 °C, pH AR 9.6—10.1, SE56 i JH I AR X #4110 00—10: 30
PRV il S8 AE 2.70—3.90 mgO,/L 5l , — K i R A 1,4 .00 B 1.56—2.77 mg0,/L, TRk
PRI K IEAFRELE 6.55—7.20 mg0,/L,

TR VRS TR BRI A 0 L AR , 73 91 11.56—12.44 mg/L Fl 15.44—17.89 mg/L; i I
i it A JE) 30305 S A ., YRR 15.54—36.42 mg/L, 9 H 19 H LIRG A BB & & X b 4E 1576 0.124—0.150
mg/ L, BHMAE ELE 0.236—0.269 mg/L, Jiti iL M 7E 0.221—0.279 mg/L [ P Bt AL FE W 5,9 A 19 H LA
Jei , B AR A b S A T, SCIS ) R S — U E (9 H 28—29 H ) 454443k 0.260 i1 0.411
mg/L,

S RN IR ) DL 5 St I A A R . PS4 Wi (me/ L) ARV B (4.478 ) > it I 1t
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B2, SERE A 00h 2.1732,4.28 Fi1 4.826, G5 1L 1,
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Table 1 Changes of phytoplankton biomass, primary productivity and P/B coefficient in every pond during the experiment

RN L (B) MG T1(P) H P/B 75X
Phytoplankton biomass /( mg/L) Primary productivity/ (g0, m™ d™") P/B coefficient
][)[fj Xof B i it HEL it POgiRii B Jiti N Xf it B i A
Control Feeding Fertilization Control Feeding Fertilization Control Feeding Fertilization
group group group group group group group group group
07-10 1.468 2.158 1.439 0.420 0.420 0.420 4.578 3.114 4.67
07-16 1.229 5.625 4.230 0.234 0.807 1.116 3.046 2.296 4.222
07-30 1.383 5.526 3.781 0.639 1.149 1.650 7.392 3.326 6.982
08-13 1.524 5.412 4.106 0.258 0.342 0.984 2.708 1.012 3.834
08-27 1.478 5.454 3.392 0.450 0.495 0.879 4.872 1.452 4.146
09-10 1.364 4.95 3.564 0.489 0.495 0.759 5.736 1.6 3.408
09-24 1.273 5.37 3.987 0.375 0.564 0.954 4.714 1.68 3.828
10-08 1.313 3.953 3.313 0.414 0.579 0.869 5.044 2.344 4.196
10-22 1.168 2.458 2.228 0.390 0.420 0.450 5.342 2.734 3.232
- Average 1.356 4.478 3.338 0.406 0.606 0.958 4.826 2.1732 4.28
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Jiti AT 2 o B 2 B A 25 4 FH (P<0.05 ) | it A I8 7 B P e 28 25 0 il B 10 19.53% 71 31.82% . etttk
FW 1 (P<0.01) P Tt (P<0.05)
222 AR
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Fig.4 The comparison on sexual maturation rate of Artemia
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Fig.7 Oviparous / ovoviparous offspring proportion

B EE 1M 0.3—0.4 kg/m’ , A LARMFTEAR R, 76 K L 25 .

n A
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Fig.8 The comparison on average fecundity between oviparous

Wiy eI T 46.5% 53.8% , BRIt 43.1% 45.5%;
B =3 WA A4 TN/ TP 353 T 100—200, 5 56
REFTIRGERIEAY G X GIRAKIR A T WA 100 A 5] F— 5 o Bl i b K AA PRIk, 7 PR 52 iy v ek
W A PR FHBEIE A ROR ISR, QU (DO) MR, SE563H DO P38 2.75 mg0,/L, — K H i 6 A
3.122 mgO,/L(MEARAL) , T fRAE M 1.581 mgO,/L(#&HAH ) . G/KEERZE K, KIBMERZLMI N 12—
13 °C,3X FEZE NS VI il

and ovoviparous reproductive mode

®2 SWMIEHREEYREFE (kg/m’)

Table 2 The current biomass of Artemmia in experimental ponds

H I Date 07-24 08-07 08-21 09-04 09-18 10-02 10-16 YA Average
Xif B4 Contrast group 0.563 0.366 0.394 0.359 0.344 0.294 0.291 0.373
JitiIEZH Fertilization group 0.675 0.430 0.445 0.420 0.422 0.390 0.358 0.450
A Feeding group 0.578 0.481 0.492 0.484 0.490 0.452 0.439 0.488

3.2 K HUE R IRET IR A W VA R R A

ST AR R R ORI PRSI . SERS I AE 3 AN LI 3 Rk BT AR 17 AR
(R ) — K AT I B G HE RN 2 AT LR, Sl o s s SR 390 ) 42 () T A B R R 221 TRl s A 13
AFCE) KT HARTEA KL, QORI RAL, K 1 nTLUE 3 45056 1) 77 e pl 4 2 0 b 30
M, FYIh 4.478 me/L, JEAEZH Ky 3.338 me/L, 45 LK 1.356 me/L, W) 45 H b J7 4 B SR /K K 1R 77 e A
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10 BULYE AR AN RVE SRR A S VNS R R AR S PR S 3371

Y1 W (0.45—9.69 mg/L) A RS BRIIEE FEER A=, N/P (B K AT G817 WA 9 A iy AR i
LR, QURIFshY A Y R S IR AE Y Z ey AR SEI ot FRA it A 2 AR AR 2 B PR Sh P A=
SR Y AR Y i 2 A3 10.2,12.8 14.8,

3.3 K AU E RS IR CEE

b BT A O A P AEORAR B ) R IRAE (7 e 1 i) PR 73X, AR SEae v, Jeie & DME: 7 oY
I b AR L (B 6,18 7) & 38900 A e A 58 05 =X 5 1 ELBE G I (B4 RS, 2 i B A3, IR A EL 431
BEIHE R, Sorgeloos S5 48 Y, MG IE A i1 HAAFRT ZAT O IG AL, A AGE A B IR AP 7 =8, IR AR 1 JE W 0% 4
BHATEAE . Lenz' ' Fl Brown 251 IAH 7EERBE 4 (F 28 SRAE AL IS th BRBR A =X, (H A 58y SR 5 RER gt A%
FAHEARSE VR B ™ A T U0, B A 5 0 A2 s AR R ER B SL R VR T, &2 3 Lt n
fa] AR M P 2R A ARG I, A At vpr | PR BRI S R —Fh T BESCHE
577" Mohebbi' ™ S 43H (1 (<1 HUZEAS[RIEERL RS 35240 5 b (0 A R BUEEA b, AS BI85 S0 o ol A K%
5, XA b H AR TS AN S B A O 1T H S B R KRB SR TR IR G, b HUR— X PR
BT R B B3 O RE AR SR A IR (1E 10%0— 100%0h 15 FEHBAE 1E #0584k ) HAIE B A EREE 45 )
ST AT ABR I g AR

sk FE AR W, TC g AR SO, R BRI A S L, B SR T LA E 500 AN/L LLLE AN E T
EmA KB Levens Fll Sorgeloos T8 i, ZERE R FE N B i A 5 55 % R AR KRS R I Y AR sy
B H BILET F AR A = 0, T LA B 8 B a1 e ORMRIE A (T RLUR R, AU —
AR R A SE R R — AN T 2R R
3.4 ARG T TGS i BB 1Y) 57 48 s )

b AR AR BT AR B AR AR b R A e R DA OC T ER B X par BB R Y 1 2
JIMARBRAEFR BTN b AR ) e i e KA s i b, NSESR W] LUE H | aok B0 AH R it A it , 7T LA o 4
R KRB A AR ) LA SR I R £ 3 SRS B R SRt AR R T R R A
KR WA PR R SCE K, R YRR, S R AR HE , B AAE 20k AR A KR B e, o2
TR Foe AR R I BE SR 3 72.71% 32 PR R RS ASURT DL B e i AU i LR 2 i ok A8 PR il e
S AT R B b HCFR

FEFRMRIRFERUR , 0 U A A A R 3 0 13 A3 B4 R A rT o & i F AR 44 F 4 0.373
kg/m®  JAEZEPFE T 0.450 kg/m® , FAHEAF T 0.578 kg/m’ K YR TRIKSE H IS0 g6 25 0 s Al 14 d 24,
WEREZH A 10 d 2247, AR 8 d 2247 5 315t A I AFFF & 4300 2.61—2.98 kg/m® 4.5—5.4 kg/m’ I
7.51—8.67 kg/m’ ,

WE R LRI, IR ZE A B AL it A 4R BE 2 S 2 R A B 1,17 . 1.10
0.73 ¢/m’ L1535 1.6:1.5: 1, AHR: 25 LA 28 FEAE < SO0 A & 24 TP A e — AN 2558 nl (R 0 & 56 54)
AR —TF Z N 0.25 ¢/m’ AT I & 1Y 7= it U (E AR AR £ 1.92:1.77:1

PN 52ty /N R 1) ot B A R B T O, e N T TR I B 2 SR X R 1A o A T )
HE,

f

Bgt: R B AR BT 0L R B B A SRAE | A Ak M FL ) S5 B Y A0 S R B0
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