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(R AaPh: SHEAR SR L TR KAEAEYFE SIS LT K% 116023)

FE CRHE NS A ST R R T AR T ((1.022 +0.821) ,(0.557+0.266) ,(0.303+0.277) ¢) FIF B (13,1823,
28 .33) X i [E WA WF ( Mactra chinensis Philippi ) FEEUCR FHEZR AR, 45K RRE AN A/ o ]ty I 6 S0 2%8 1) 52 T A% Y
F(P<0.01) , —FB952 FAE FI X v FE G RS S R 400 35 (P<0. 05) 5 v [ 5 I B (7 AR B FE AR (R, S HRES T8 (W) fa A
K B FREOTTE Ry =W, Hob o (EAYIUE N B 0. 695—1. 762, F-Y{H K 1. 449 b {H i HUE 3 FE 2 0. 446—0. 587, F-14
(B4 0,542, ER1E AAK /NG F i ) HE 2 R S M 0 2 35 (P<0. 01) ; B A L e A R Py 3 K JHG B o7 A i HE 2 304 T e
IG5 HES R 5 AT 22 ARG BT 22 10 AT AR SR Ry = W FoR, BN IR AR AR AHEE R SE B (S) AR T
(W) B Jek B BB . Ry =2. 111-1.817W+0.49S (R*>=0.546, F=34.294, P<0.001) ;R =168. 186-120. 589 W+
1.734S (R*=0.561, F=36.418, P<0.001)
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Effects of body size and salinity on oxygen consumption rate and ammonia

excretion rate of Mactra chinensis Philippi

ZHAO Wen® ,WANG Yagian, WEI Jie, WANG Li
Liaoning Provincial Key Laboratory of Hydrobiology, College of Life Science and Technology, Dalian Ocean University, Liaoning Dalian 116023, China

Abstract ; Effects of body weight (1.022+0. 821, 0.557+0.266 and 0.303+0.277 ) and salinity (S: 13, 18, 23, 28, and
33) on oxygen consumption rate and ammonia excretion rate of Mactra chinensis Philippi were studied by means of
experimental ecology methods at water temperature 18°C. The results showed that (1) Individual size and salinity had
significant effected on oxygen consumption rate (P<0.01),and interaction of the both factors had significant effected on
oxygen consumption rate (O) (P<0.05). The relationship between O and dry weight of soft tissue ( W) can be represented
by the allometric equation R,=aW ™, where a ranges from 0. 695 to 1.762, with mean of 1.449, and b ranges from 0. 446
to 0.587, with mean of 0.542. (2) Individual size and salinity had significant effected on ammonia excretion rate (N)
(P<0.01) ;ammonia excretion rate decreases as the increase of body size and there is a negative exponential regressive
function Ry=a,W™. (3) The relationships of O and N with W and S can be described by the following linear regression
equations; R,=2.111-1.817W+0.49S(R*=0.546,F =34.294 ,P<0.001) ;R =168. 186-120. 589W+1.734S (R’ =
0.561, F=36.418, P<0.001).

Key Words: Macira chinensis Philippi; body sizes; salinity; oxygen consumption rate; ammonia excretion rate
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WP 5 R 2 D1 S WA I A JE AR A BTG 2y |t DL R RE AP S I BN 25 BB St 1 DL 2K g A 3
ARAS o ST IRBE 25 A0 DL A B Bh 5 i, & T DL 2RI AR 3 A AFF 5% B2 K i ) i e T
A S ) PO P T A PR AR 22 AR SR AR R R B ko vl [ R W HE T A S, B T A AT A R K
HEMERLAE , Ayt — 205 v [ 06 0 1) B k27 IR A 2 1 DA ST R 2 1) FH G — 9 R S L AR A
1 Mel5H%
1.1 MK

Hh A R G T 240K ™ T b, BRI IR TC B A T VR LSS LN E Y, I IR T 68cmx
45cmx42cm /KA 4—5d, B FRWEGESE A, B H #K 1 IRIFBEME A/ NBEREE ( Chlorella pyrenoidesa)
RIS HT 2d B ALRPUEME K (5 IR, B R . IR I K 28 0. 45 wm FLAREF 4 8 54 8 25 5 108
A2 1R o pr el sl L g 2t
1.2 Hik

B b E RSS20 A B .C 3 4, 5T 64emx50emx45em BI/KRE R AW 803 1, 52564k
FERR H AR ECE AR 1—2°C , BRI 3 IR E 2d, e 5 M EREEKF (13 118 .23 .28 .33) , B K F- 4
A2 A2 AR, SRR K 18°C . SZUG LA 2. 5L T EUH A WP, AN — 1 v G R S A rh
| e ) <7 RV AR A7 RS T KA ORI S 38 B L DL DL FE T R Tk T N 4R s AT T, B84 2h, SEEG TR
DU WO KRR S i E R i . O T HEBRAR SR B AR A A5 ), AN [R] A4 B e 4 T2 R Y
] — B ] N AT

F1 hEREE S EASAE (X£SD;n=60)

Table 1 Biological characteristics of Mactra chinensis Philippi

FHH 551K /em W/ g AR T E/ g
Experiment group Shell height Wet weight Dry weight of soft tissue

A 5.149+0.177 22.4994+1.688 1.0217 +0.821

B 4.17420.175 13.660+1.532 0.5568+0.266

(o 3.817+0.320 10.851+1.270 0.3033+0.277

VRS A S I R PR A | 0 R DU SR FH U R TR i A A 12, 52 360 44 o 0 v ey o 7y 2 4K 58 i e
B 50 T H AR T3 (AR ERLE 65 °C HEAR TPt T 48h , TR T RF-FR . AF 8% 0. 0001 g) o

R S 56 T S RO S 7K P ) DO BB R &, e B U5 b [ A R P FE SR AR R

OR=[ (DO,-DO,)xV]/( Wxt)
NR=[ (N,= Ny)xV1]/( Wxt)

1, OR W EALIATEAEE R mg-g *h™" |, DO, M1 DO, JS2B TR FISE i K i 4 & i (mg/L) ;NR K
PR EHEE AR [ mg-g ' h ], N, BN, RS2 T BE RN 45 g K H NHE-N B9 (mg/L) |, V R 5286 /K AR R
(L) , W R THE (g) ¢ AFTLIAFLENE (h) o

AR (0:N) BTHE AR N,

0:N =(p,/16)/(p,/14)

o, A BN [R] S50 S W TH AR R & B (g/h) 5 p, W ERAL I 18] 5256 S Pt 2 AU 3% 1 (pg/h)
1.3 kb

K H Excel 2003 2 SPSS16. 0 e it4k {4iE475 77 225387 (ANOVA) , P<0.05 1Eh 25 5 W & /K7, P<0. 01

S i KO

2 H#R
2.1 EREERAEE T e ] i R AR AR S R

B2 P LA IR A R RS, B AR FERE S R B A, AR AR IR B (0. 68£0. 09)—(3.45+0. 53 ) mg-h ™+ g™';
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BB LHAEERBE N 13 I FE R IR, “F M M (0. 94+0.24) mg-h™" g ' s TEERE N 18 W FEE R i, P
fH4(2.56+0.80) mg-h™" g™, FEARE LMK TER A, BIZE T LUHRRE R, =aW " Fmw, H
MIE RSB R ELER 2, Hd a (HABEFEE 0. 695—1.762 ,F-HI{E A 1. 449, b {9 HUEE
S 0.446—0.587 FYE N 0. 542 FEERBE Ny 18 B, H IR Al

J5 22T R W, B FNEIAS Xof v 6] 0 AR SRR R A i 3 (P<0. 01 ), R B RIS 3¢ A R H e AR
FCRBEIA B3 (P<0.05) s FEBCEER LRI, $h5E 13 4507 18 23 28 33 41, +h/F 18 41 5L/ 28 4% 5
e B3 (P<0.01) , R 28 2H 540 23 HEF B E (P<0.05) , AR AL TR W, E b FE AR 5
JE AR R Z A4S E TR R, =2. 111-1.817W+0.490S (R>=0.546,F=34.29, P=0.000)

i =
~E 5[ =8B F2 PEBHANEEXESREDBTEN@EARESH
i DT —o—
o é 30 ¢ Table 2 The parameter related to the regress equation between dry
=a
?:ﬂg 251 weight and oxygen consumption rates (R, ) of Mactra chinensis
S 220}
®S s Philippi
2 L
ggr & 1.0 + PR Salinity a b R? N
%
© 0'(5) i ) ) ‘ ‘ | 13 0.695 0. 446 0.788 12
8 13 18 23 28 3 18 1.762 0.587 0.896 12
Eh )i Salinity
23 1.655 0.568 0.928 12
B 1 RO o A LR O 28 1519 0.540 0.866 12
Fig. 1  Effects of salinity and body size on the oxygen 33 1.614 0.570 0.937 12

consumption rates of Mactra chinensis Philippi

2.2 EREERVAEE X e ] R HE R S )

ER E AN ] RHAS H e R HE R A S R AN ] 2 I, B v e A R ) 38 A, L o7 (R T HE R 5
RAAR , ol [ s i ) HE 2 R AR AL TE (53. 7442, 81) —(226. 68 +48. 72) pg - h ™' g™ 22 Al ; & BUAR 2H 7 45 8 K 13 W),
HEECR AR, FIIE R 76. 47+26. 06pg -h ™'+ g™ s FEER B Ry 18 B, HER R d5e i, F-3IME K 160. 39+60. 15pg -h ™+,
FEECR S AT EH 2 A, B2 0] LU REREL Ry =a, W o , H m1H J5 8 19 250 8% A 56 R 80U
3. H a EAYHUETEE R 54. 074—102. 13, b, B A HUE G 2 0. 508—0. 696, J5 2540t 2 B, 35 B AR
g XoF e 5] A R HE 2035 I A S 2 (P<0. 01) , £R B2 FRUAS 28 B A X v 1A IR S R g e A il 255 e iR e R B
TP, Eh B 13 4153 18 23 28 33 41 R 18 4 5L /i 28 4122 Al i 3 (P<0.01) , £ 18 41533 41,
23 4528 HEFBE(P<0.05) , HAKHZER AR E, HESINHEZ R E PR T EZ S
FL.R,=168.186-120.589W+1.734S (R*=0.561,F=36.418,P<0.001) ,

300 A A
—0—B - L "
8220F o ¢ x3 FERFHSESRETSTENTRFTESH
—_
'—90 'é 200 - Table 3 The parameter related to the regress equation between dry
fng weight and ammonia excretion rates ( Ry ) of Mactra chinensis
28 150 -
S Philippi
g
g g 100 N EL ¥ Salinity a by R? N
g
< 50t 13 54.074 0.508 0.772 12
0 ) ) ) ) ) 18 102.13 0.696 0.878 12
8 13 18 23 28 33
23 92.25 0.634 0.944 12
¥ Salinity
28 81.80 0.608 0.946 12
B2 #HENHEHREHESEAZN 33 89.30 0. 644 0.935 12

Fig.2 Effects of salinity on ammonia excretion ratesof Mactra

chinensis Philippi
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2.3 {kHE FHEE O:NMXR

A EIE BT AR AR B AR N 4 AT UL TR E R R Y O :N LU 10. 37—16. 53, P
14.16, H O :N [UFEERBE A T i, ZE R 28 B iR SR KM, SR G B B = i AR, O =N LhFifi A
HIERIMIG A,
3 itig F4 AT X R ESAE O N LA FI

PEMg ANHEHE DI 2R L 4L B VG Bl . ANSCLG  Tabled  The effect of body size and salinity on the O:N ratio in the
SE LR o [ A IR B R R RE SR R M HE 2R Bl i Mactra chinensis Philippi

FIRIEINTTEAE , IR O R . 45 R H e - I B;dy :
T O R DB 5T BRI R SRR A AR 5 — = e
A 38 T AR P KL A I s ol i o
(E 52 M Sl ) I W RN 1) AR 22 PR R o i oK R 2 23 15.53 15.22 14.39
VE R —A B B A BREE bR, X v D1 2 A BRAR A 28 16.53 15.71 14.91

33 15.69 15.47 14.20

HE £ AR A6 K A= Bl W R AR AR 1 5 e 32
S ARSI IR C, Sk A S Y A R A B
IKARPIFE B35 35 FEAR AR KR I BE RIS 438 i KA B AL T 422 5595 s i) FE AR e fIX, J5 IR Pl g 2
YL T BT S N TR B TR FERE L, AN AR AL RN AME B TR AL T AR,
B I 8 3% 55 S FE — € I RE &, AT 3 BURE A R MHEZ R 1 1 Jh. Barber 25 238 , 1 75 B I
(Argopecten irradians) HIHE R BTN 17—34 5 1B N B"Jﬂ%ﬁﬁ?l‘%m] o (\%ﬁé[lg] X‘—J'EI%M?\( Cyclina
sinensis ) FEATHFFEIS R W] MR BETE 6—30 I, 15 I B AL S R AR R X B W 1 O, e (e tE R AE SR 22 R )5
FRUR TR, WA R et Bl ( Scapharca subcrenata ) HEATHFFT I 0] | FE 42 2R I 2 5 B2 1) FH v i 5, ¢
KAEECRFIHE G R HIAEER BE Ny 30 F127, X)) g g &) Xt 7 BEAR KU ( Babylonia areolata) FIMFFE 20 | #E4K
RANHE R R ARG L 1) TH = BN, B KA AR A A HE R A 28 R 44 F R, Farmer 7V 438, Acartia tonsa
(O E S5 R S S A AV S5t P Pt AR I, 224 60 3 R IR sl T i Pt R S R AN 3 T i o I 5 22 S AAsS
Wl ( Estellarca olivacea) WIRHFFEAS HY T ARRLAYZ5 IR TA N U1 278 LG B 18 B B SECR M HE R 8K, Hom IR AE
SFURTIHFECR AR R BE 26, TEARSESG il A 9 1SS U AL , 72 S 90 R BE YO 1Rl I, 3R 88 28 W REfediin T
P G R AT S TSR BT B 33 R AIC R 23 i, AR AR LAt SRR R E 18 FE R R, ]
RS R Ay v L A P A1 938 38 ™ B R A | TR B AR AT 2 M R B A TR AR A3 A T 5 | S B0RE
SARFIHFE R T R, FhEAREERE 22 13 I S50 b A S v (] ey o) BRBRIFLAR A | MG I A8 S A AN HE 30 2 e
%, IS B G A s R AT 8 81 Ay sk s 31 b e ) DI o (A T 7 BB 1Y, R B R R 2R 1 2%
HEAAR R B AT AE A T T — LY

O :N 2B /R sh P AU 0 B2 S50, 8 e T DA V1 DG A 3l 1) R o 5 SR TR 85 3% 400 J5 114 )
R, Mayzand > 4R AR 58 4 2R U ALRE R, O N 290 7, Tkeda ™ A ANl FBR K AL A 0, 2
FSTFIE 7 45 i AT O N FUfE 2078 24, B8 E O :N /N 10 shid Fse Qi by 3= S I LA™
Py 4B LA 2 I OB T O =N ELR T 10 I AS D5 Aok A6 & 4 (AR o 2 Hl i, O N LB R SR W 54y
THAERYRE Ao th 8 TR B 2Bk DR AU AR AL DRl AR R S 36 28 SR mT LA R0 v ] ) 7 S 36 R
FERN PR NGB ARHIE . R 4 ATLUE 3 FPRLAS 09 G IR O <N A8 {5 v [ s ) 4% B 22 TR A R ) /)
W ARG (B PR 3 B2 AL G R84, e R I HE Y O =N BU Bt R B2 (%) v T v, TE SR
28 WA BN AE, ARG BEER B 0 s MR, 25 R BE A1 TR R B () rh RS IR O <N LUTE 14 247, 3%
AR S0 254 M 0 AN /K AL A5 2 B0 ) 1 AR . Lu 550 30 T R AR P 21 2 T A R DL ]
HPFPRER O :N {H 4 8.9—18. 3, SR SCIZE FM AR

http ; //www. ecologica. cn



2044 A E = 314

References :

[1]

[2]

[3]

[4]

[5]

[6]

[7]

[8]

[9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

(23]
[24]

[25]

Qi Z Y. Economic mollusca of China. Beijing: China Agriculture Press, 1998.

QiZY,MaXT,WangZR, LinY G, XuFS, DongZ Z, Li F L, lii R H. Mollusca of Huanghai and Bohai. Beijing: Agriculture Press, 1989.
Wang Z C, Liu]J M, Zhu A, Li W J, Shen Y C. A preliminary survey on the biology of Mactra chinensis in the outfall of Yalu Jiang River. Journal
of Fisheries of China, 1984, 8(1) :33-44.

Liu X Q, Fang J] G, Bao Z M, Wang R C. A preliminary study on the reproductive biology of Mactra chinensis Philippi. Periodical of Ocean
University of China: Natural Science, 2007, 37(1) :89-92.

Cut L B, Kong J, Zhou X Y. Observation on the gill of Mactra chinensis with optical and scanning electron microscopes. Marine Fisheries
Research, 2005, 26(4) :60-63.

Wang X A Jiang X M. Preliminary study on the microscopic structure of the nerve system of Mactra chinensis. Chinese Journal of Zoology, 1999, 34
(4):6-9.

Wang J, Jang Z H, Tang Q S. Oxygen consumption and ammonia-N excretion rates of Chlamys farreri. Chinese Journal of Applied Ecology, 2002,
13(9) :1157-1160

Feng J B, Wang M Z, Chen H C, Chen X L, Sun J M, Li J L. Effects of temperature and body size on oxygen consumption rate of Meretrix
meretrix. Journal of Shanghai Fisheries University, 2004, 13(2) :126-129.

Wang S H, Ou Y X, Gao J H, Zhao D X, Ling G, Wu X P. Oxygen consumption and ammonia N-excretion rates of Hyriopsis schlegelii. Marine
Sciences, 2005,29(8) :37-41.

Luo J, Liu C W, Tang H C, Li F, Chen J H. Effects of temperature on oxygen consumption rate and ammonia excretion rate of Hemifusus tuba
(Gelin). Journal of Guangdong Ocean University, 2008, 28 (1) :85-88.

Liu J Y, Deng X C, Shao J. Influence of dry weight of soft tissue and water temperature on oxygen consumption and ammonia excretory rate in
Babylonia areolata. Journal of Fishery Sciences of China, 2005, 12(3) :239-244.

Fang D P, Pan L. Q, Ma S, Dong S L. Effects of temperature on oxygen consumption rate and ammonia excretion rate of Sinonovacula constricta.
Journal of Ocean University of Qingdao: Natural Science, 2002, 32(1) :56-62.

Dong Z G, Li J L, Wang M Z, Chen H C, Chen X L. The influence of body size and temperature on oxygen consumption rate of Hyriopsis
cummingii. Journal of Shanghai Fisheries University, 2004, 13(1) :47-51.

Xu Q Q, Liu J, Huang H W. Effects of temperature on oxygen consumption rate and ammonia excretion rate of Solenaia oleivora. Journal of
Zhanjiang Ocean University, 2005, 25(1) :51-55.

Bi Y B, Jang S, Liu HY, Xue K, Dong J. Effect of temperature and weight on oxygen consumption rate andammonia excretion rate of haliotis
discus hannai. Chinese Journal of Applied and Environmental Biology, 2000, 6(5) :444-446.

Wang F, Dong S L, Li D S. Studies on respiration and excretion of Ruditapes philippinarum and Chlamys farreri. Journal of Fisheries of China,
1997, 21(3) :252-257.

Barber B J, Blake N J. Substrate catabolism related to reproduetion in the bay scallop Agropecten irrdaians concentricus, as determined by O/N and
RQ physiological indexes. Marine Biology, 1985, 87(1) . 13-18.

Jin C H. Effects of temperature and salinity on oxygen consumption rate and ammonia excretion rate of cyclinasinensis. Journal of Lishui University,
27(2) :46-51.

Shen W L, You Z J, Shi Y X. Study on size and salinity related oxygen consumption and ammonia excretion of Scapharca subcrenata spat. Marine
Fisheries Research, 2008, 29(2) :53-56.

Liu J Y, Shao J, Zhuo J H. Effect of salinity on respiration and excretion of babylonia areolata. Journal of Tropical Oceanography, 2005, 24(4) .
35-39.

Farmer L, Reeve M R. Role of the free amino acid pool of the copepod Acartia tonsa in adjustment to salinity change. Marine Biology, 1978, 48
(4):311-316.

Zhang Y, Fang ] G, Mao Y Z, Zhang ] H, Xue S Y. Effects of temperature and salinity on oxygen consumption rate and ammonia excretion rate of
clam Estellarca olivacea. Journal of Fishery Sciences of China, 2007 ,14(4) :690-694.

Bayne B L, Widdows J. The physiological ecology of two populations of Mytilus edulis L. Oecologia, 1978, 37(2) : 137-162.

Mayzaud P. Respiration and nitrogen excretion of zooplankton. IV. The influence of starvation on the metabolism and the biochemical composition
of some species. Marine Biology, 1976,37(1) ; 47-58.

Tkeda T. Nutrition ecology of marine zooplankton. Memoirs of the Faculty of Fisheries Hokkaido University, 1974, 22(1) :1-97.

http ; //www. ecologica. cn



7 ] S A8 AR AT 2 X v [ R R R A A R 2045

[26] LuH, Zhu MY, Wu B L. Ecology and physiological study of the Antarctic limpet Nacella concinna in King George Island. Korean Journal of Polar
Research, 1994, 5(2).1-8.

S 30k

] FEE. RESEFRESY. dbat. ER R, 1998.
] FEE, DR, TRE, MOLT RN, HIEZ R B, gAY, b, Al iR, 1989.
1 ETR, XNEW, KRR, 300, Wb, WAL B E IR B AT, KPR, 1984, 8(1) 133-44.
1 XUARA, e, WIRE, T P EG R SO A e I Y. R B R R . AR, 2007, 37(1) :89-92.
[5] #ki, L&, AT PEIAMEFOUE S b e, wKm e, 2005, 26(4) 60-63.
1 EWeE, N, P ERIE S RE R MESPIL O, iR, 1999, 34(4) :6-9.
1 TR, FHEME, FEFE. LR AR ACRRHEER BT, NRAES R, 2002, 13(9) :1157-1160.
] mE, FRB, KNFE, BRI, IhEN, 5. IR RIS X SCIRRE SRS, IR R A, 2004,13(2) 1126-129.
] Ewut, B, mEse, SOk, wE, R/F. YRR AR AR AR, MR, 2005, 29(8) :37-41.
[10] B, XVIEE, FEIbE, 228, B, ELEEXTE MR Hemifusus twba( Gelin) FEARHMAZARA RN, | AMFFE R4, 2008, 28(1) :
85-88.
(117 XUERB, XX, AR, (R RREE X 7 BEAR KURFE SR FIHEZDR M52 0. o KRR, 2005, 12(3) :239-244.
(127 JufEfl, &Ed, DM, XK. IR 4508 (Sinonovacula constricta) FEARMARZ R M. T B FFAM( ARBIEM) |, 2002,
32(1) :56-62.

[13] #GEE, Z505%, £XRB, RN, HREE. HURRNREX =M INMEFE ORI, R/ R4, 2004, 13(1) :47-51.
(141 VFI5, xR, SEEefl. TREE XIS IR ek A SR A HEZUR B2 . WYLV R 24, 2005, 25(1) :51-55.
(151 Hemid, $EX0, XIEmL, Boe, T, AL R T G AR BRE U A HE R (s . N SRR AR 2441, 2000, 6(5) :444-446.
[16] EJ5, HXUK, 25080, JEATEIG T RIHIFL R DLAGIT IR S HRIIF Y. K224, 1997, 21(3) :252-257.
(18]  ARfE. TRLEEFIEL BEXS T R FERFHE AR MY, Ik 2EBEA4H, 2005, 27(2) :46-51.
[19] WHR, JUMPAS, MirET. ARG BAS R BN B e DL FE AR FHE 2R 5. WK IF9E, 2008, 29(2) :53-56.
[20] XUgEE, A%, wifdoig. HhEEX Ty BEZR KUBFE AR A HE 2R A2 M. PPV 2¢ 4, 2005, 24(4) :35-39.
]

ki, T, BEEE, HKARLL, BERAE L ER BT X RE AR AR R AR, P EDK R, 2007, 14(4) :690-694.

http ; //www. ecologica. cn



ACTA ECOLOGICA SINICA Vol.31,No.7 April,2011( Semimonthly)
CONTENTS

Seasonal variation of soil nitrogen pools and microbes under natural evergreen broadleaved forest and its artificial regeneration
forests in Southern Sichuan Province, China «::+ererererreesnereneeenens GONG Wei, HU Tingxing, WANG Jingyan, et al (1763)
Sensitivity analysis for main factors influencing NPP of forests simulated by IBIS in the eastern area of Northeast China ~ -++-+-v-ece---
...................................................................................................... LIU Xl, GUO angxl, LIU Jlngwt‘l (1772)
Diurnal changes of photosynthetic characteristics of Hippophae rhamnoides and the relevant environment factors at different slope
JOGALIONS  +++++rsrsrserrnsesemennssneeteesersesteeetereteeseesteesteereeseeeeereres JIN Tiantian, FU Bojie, LIU Guohua, et al (1783)
Interactive effects of nitrogen and sulfur on the reproduction, biomass accumulation and allocation of the clonal plant Spartina
QUETMIflOT@ ++++++++++++ s e e es s ettt GAN Lin, ZHAO Hui, QING Hua, et al (1794)
Difference in leaf photosynthetic capacity between pima cotton ( Gossypium barbadense) and upland cotton ( G. hirsutum) and
analysis of potential constraints ««seserererererrerrr ZHANG Yali, YAO Hesheng, LUO Yi, et al (1803)
Effects of shades on the photosynthetic characteristics and chlorophyll fluorescence parameters of Forsythia suspensa «=::=cssreeeereeeeses
.................................................................................... WANG Jianhua’ REN Shlfu, SHI Baosheng’et a] (]8] 1 )
Growth and metal uptake of three woody species in lead/zinc and copper mine tailing «:csesocerreeerrereesrereneieiieiiieniiiiieee..
....................................................................................... SHI Xlang, CHEN Ylt‘dl, WANG Shufeng,et al (1818)
GMP particles size distribution in grains of wheat in relation to application of nitrogen fertilizer —«=:sererererererereserrerinnin,
........................................................................... WANG Guangchang, WANG Zhenlin, CUI Zhiging, et al (1827)
Damaging mechanisms of peanut (Arachis hypogaea L. ) photosystems caused by high-temperature and drought under high irradiance
.......................................................................................... QIN Ligin, ZHANG Yueli, GUO Feng, et al (1835)
The effect of natural factors and disturbance intensity on spacial heterogeneity of plant diversity in alpine meadow +-+-r-vrererrerereeeeees
................................................................................................ WEN Lu, DONG Shikui, ZHU Lei, et al (1844)
Modeling changes of net primary productivity of karst vegetation in southwestern China using the CASA model -+-r-veeerrererereeeeeeees
........................................................................................................................ DONG Dan, NI Jian (1855)
The characteristics of Magnolia liliflora transpiration and its impacting factors in Beijing City «-tor-rrerorrerersrrerorsreererrcarirrenees
.................................................................................... WANG Hua, OUYANG Zhiyun, REN Yufen, et al (1867)
Ecological effects of balanced fertilization on red earth paddy soil with P-deficiency ««=-rerorrerersererereeraremreaeireireieireeeennes
................................................................................. CHEN Jianguo, ZHANG Yangzhu,ZENG Xibai, et al (1877)
Effects of planting patterns on water use efficiency in winter wheat «=«+-+=c=eseceeee QI Lin, CHEN Yuhai, ZHOU Xunbo,et al (1888)
Nitrous oxide emissions from winter wheat field in the Loess Plateau «+--+* PANG Junzhu, WANG Xiaoke, MU Yujing, et al (1896)
Effects of hardening by pre-anthesis waterlogging on grain yield and quality of post-anthesis waterlogged wheat ( Triticum aestivum
L' cv Yangmai 9) .................................................................. LI Chengyong’ CAI Jian’ JIANG Dong’ et al (1904)
Effects of simulated acid rain with lower S/N ratio on gas exchange and membrane of three dominant species in subtropical forests
.................................................................................... FENC Lll], YAO Fangfang’ WANG Xihua’ et al (]9]1 )
Molluscicidal efficacy of Nerium indicum cardiac glycosides on Pomacea canaliculata and its effects on rice seedling «=+eseeeeeeeeeeeeees
....................................................................................... DAI Lingpeng, LUO Weihua’ WANG Wanxian (1918)
Spatial gradients pattern of landscapes and their relations with environmental factors in Haihe River basin «+ecocreeererereseseieieieeeene.
....................................................................................... ZHAO Zhixuan, ZHANG Biao, JIN Xin’ et al (1925)
The assessment of forest ecosystem services evaluation for shrubbery-economic forest-bamboo forest in China «+erereeeererreeerreeeeeeees
................................................................................................ WANG Bing, WEI Jiangsheng, HU Wen (1936)
Evaluation on service value of ecosystem of Peri-urban transition zone lake: a case study of Yandong Lake in Wuhan City =~ -+v-eceee
.............................................................................. WANG Fengzhen,ZHOU Zhixiang,ZHENG Zhongming (1946 )
Explaining the abundance-distribution relationship of plant species with niche breadth and position in the Yellow River Delta «-------
................................................................................................... YUAN Xiu, MA Keming, WANG De (1955)
Forestland boundary dynamics based on an landscape accessibility analysis in Guangzhou, China = «orserorerrerrrerereeeeneeieieenene.
....................................................................................... ZHU Yaojun, WANG Cheng, JIA Baoquan, et al (1962)
Changes in invasion characteristics of Dendroctonus valens after introduction into China — +rrerorrerrrerrsrsrereereir e
............................................................................................. PAN Jie, WANG Tao, WEN Junbao, et al (1970)
Population genetic diversity in Tibet red deer ( Cervus elaphus wallichi) revealed by mitochondrial Ciy b gene analysis «++sterereeeeeeees
............................................................................................................ LIU Yanhua,ZHANG Minghai (1976)
Multi-scales analysis on diversity of desert rodent communities under different disturbances =«=«+«+=cserererrreeerrenereeereireanieeene..
.......................................................................................... YUAN Shuai, WU Xiaodong, FU Heping, et al (1982)
Cave-site selection of Qinling zokors with their prevention and control «+-+-+-+-+-+- LU Qingbin, ZHANG Yang, ZHOU Caiquan (1993)
The habitat characteristics of Eurasian badger in Beijing-Hangzhou Grand Canal embankment «-«r-erecoreerreerererreeacierecieireeeees
............................................................................................. YIN Baofa,LIU Yuqing, LIU Guoxing, et al (2002)
Review and Monograph
Electron transfer mechanism of extracellular respiration: a review — ----+ovoee+ MA Chen, ZHOU Shungui, ZHUANG Li, et al (2008)
The biochemical mechanism and application of anammox in the wastewater treatment process +wtorseterersesersrsererereetenttatittenaees
.......................................................................................... WANG Hui, LIU Yanping, TAO Ying, et al (2019)
Discussion
Evaluation Of the forest ecosystem SeI‘ViCGS in Haihe River Basin, China ........................................................................

Scientific Note
Effects of body size and salinity on oxygen consumption rate and ammonia excretion rate of Mactra chinensis Philippi =~ «ocoeveeeereeeeees
............................................................................................. ZHAO Wen s WANG Yaqian s WEI Jle s et al (2040)
Study on microzooplankton grazing in shrimp pond among middle and late shrimp culture period «««=®==eeerreeecrernnneerereeeeeeees
--------------------------------------------------------------------- ZHANG LitOl’lg, SUN Yao’ ZHAO Congming’ et al (2046)



2009 £ E AR S5 55K 200 E BT 10 ZHAF*
(5T 2010 4EHR CSTPCD B )

ey T o o o | e 1Pl gt fr
1 EREFR 11764 1 BT 1.812
2 o A 524 9430 2 T A2 1.771
3 TP 2R 4384 3 N AR A2 1.733
4 (iRl Y=2gih 4177 4 G/ EA =S 1.553
5 HERFERE 4048 5 HERFERE 1.396
6 L7/l seE i SR 3362 6 [iiEdi:t7/E=22ir 0.986
; JOURNAL OF INTEGRATIVE w2 T e 0,594
8 MOLECULAR PLANT 1788 8 CELL RESEARCH 0.873
9 IKEE AWk 1773 9 FHP - 0.841
10 wR R 1667 10 GEL /L0 0.809

* (LEZAAR) 2009 AFERLO AN 1964 FRHEWTIHET B80S IR 11764 0, £EHER S 1; A
T 1812, £ EHERE 14,55 1 ~ 9 JHiELE 9 AR E A A AT rb BEDRG SRS

REREE.: fLelil BITHRE: XIRE B ¥
5 F R ACTA ECOLOGICA SINICA

(SHENGTAI XUEBAO) . .

CEATI 1981 453 7 B1F) (Semimonthly, Started in 1981)
3L ETH (201144 H) Vol. 31 No.7 2011
% L= <E§%Tﬁ>gﬁiﬁﬁﬁ Edited by Editorial board of

Huhil AL HOEVE X AUE B 18 5 ACTA ECOLOGICA SINICA
HS X 4 5 - 100085 Add 18, Shuangqing Street, Haidian , Beijing 100085 , China
i : (010)62941099 Tel;: (01062941099

www. ecologica. cn .
. www. ecologica. cn
shengtaixuebao@ rcees. ac. cn

Bk o ' iq,cl‘lengtraixueba()@ rcees. ac. cn
* i E R AR S EdltOl'-.ll‘l-Chlef l‘]‘Ll\-lG Long—\-x/e-l .
I EAEAREEE S Supervised by China Association for Science and Technology
cp R RS2 e A A PR BF ST 0 Sponsored by Ecological Society of China
Motk . b 50 E R K 18 & Research Center for Eco-environmental Sciences, CAS
M L 4w i . 100085 Add:18,Shuangqing Street, Haidian , Beijing 100085 , China
H R 4 & & I3 it Published by Science Press
Hihk . b AR IR ILHT 16 5 Add ;16 Donghuangchenggen North Street,
MR B A . 100717 Beijing 100717, China
En Rl Je s AUARER Printed by Beijing Bei Lin Printing House,
x 1T 4 4 & K i Beijing 100083 , China m R
Hitik . AR FEIAR AL 16 5 Distributed by Science Press M o==
EHKB[Q’?H&% :100717 Add 16 Donghuangchenggen North g %
Eﬁﬁ'ﬁ 31(910>6;‘g34563 Street , Beijing 100717 , China L ===
-mail ; journal @ cspg. net Tel; (010)64034563 o ___;
iT W 4 Hi ) ’ O O\
it ity . -mail ; journal @ cspg. ——=)
ESNEAT o E BRI 5 A A _ E-mail journal @ cspg. net - ==
Hih :”:/f?: 399 {%%ﬁ Domestic All Local Post Offices in China 2 _8
Hil%ﬂéﬁﬁ%;lOOOM Foreign China International Book Trading 3 =:
IT&2E o o Corporation H N
¥ A SRS 8013 5 Add:P. 0. Box 399 Beijing 100044, China o
ISSN 1000-0933 - N — —
N 1AM O ERSIRFFEIT EN#E RS 82-7 E5&ITHS M670 E M 70.00 T

CN 11-2031/Q



	07fm+ml-zw.pdf
	stxb201003150414.pdf
	07ml-yw+fd.pdf



