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Sr** 1 H, BO, 3% % [K B #F 45 7k B9 77 78 T 75 AR 47 4R 4k 7 4K i Bl A

Al

WEA, RIAK, B AN, TR

(1. BRI KRR E RSB RTE L, Bl 2013065 2. TR R AR ERRAK K ™ Fi 5T 5 I A A
B, BiE 2013065 3. EpIREEORAE KPS s fl | R buG BT PR R QR G, i 2013065 4. B TSR
FK=H K H, Big 201516)

B OE: ORSE(ST) MR (H,BO,) X4 2 I IR AR & & RS, LA 7 4UR R S F HyBO, (0 E
HRKIEATT 25 d B SL, 00 T E X SRR LT JAE RATIME AR ERE LR 2 . 1 SL 04
SREWT, B HIK S H,BO, W BE v RS R] A 2 S M SR T R 5 R T R B I ot IR B, YR
FIEE . 24 S ik =6.53 mg/L H,BO, it # i =155. 60 mg/L i, 24 R A R B 5 KT
XHRLL(P <0.05) ; [ & B4 & 1 /K f S R Hy BO, T EVRBEEHEIT O I, SR 350047 11.7% 511.3%
BB, RO RSO BB 23 0 0 0. 72 ~3.90 mg/L 5 2.38 ~9.66 mg/L, AHNLH T F 12.3% ~
16.0% 5 12.1% ~16.3% ; Hrp 5@ e 43504 (2. 80 £0.05) mg/L 5(9.66 £0.14) mg/L, S5 PEKFIA
TH HiKER B A A2 S I HyBO, Rk BE T o Se™ " X I MER BRI ( AKP) 15 T3 A B 5 (P <
0.05) ,%F Ca** -ATP % 1 TC B E M (P >0.05) fH S Bk EE Jy 1.29 ~3.90 mg/L, AKP Fi Ca** -ATP 1
T &G J7, HARFE R EE (VT 0.72 mg/L) BYERE SR, HyBO, X AKP 1 SOD 1% J7 ¥4 18 5 (P <
0.05) , BTt Mk BE7E 9. 66 ~49.50 mg/L i}, AKP 3 J 1o 3 5 TR BT i Wk B2 4 (P < 0. 05) , Floxf B AL AH I 5 o i
WeFEAE 5.60 ~9.66 mg/L B, SOD 5 Jy 4. Hh QLS H 2 W1, S il HyBO, Ay 1 /K i A e B 8 L 43 301
9 1.29 ~3.90 mg/L Fl15.60 ~49. 50 mg/L i, {QiHT R R U6 J1 o SEgnss R A 2 IR AR LK BE 7 B9
AR GEE T SRR 2 6

KR WICTHIT; Shik; B S5 HyBOy; 77RT6R ETR,; Bk

hESES: S9I12 XERFRERE: A

TRERE 1 /K B 5 e 38 46 2 4y T ik oh
BB L X B IR IR IR S T K
T SRR PRI XS T A A B B B B
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RS N RA NI, KX 3 Feg 1A R vk
JEEXT IR 4 1A 1) A AR A A 5 I 5 R it
S R B SeP X KRR A R £ 1) A BT %
FEIR o AH Sr " Xk [T R &l 1 R H R IR Y
WFFERCE I , B v B8 X W 28 S0y A 1) 532 o (L B A
il SLEAA IR i 2, AR
Sr** il HyBO, 4 (A7 1 32 LA It i R IR 45 9
ABESE, I E 43 BT T X AF R A P AR Y 5
W 1 W A TR B A T A A A K e, 55 A=
() A B Sl R B A AR OG5 87 1 Ca® "
JEAAL, 7T R 2 X Ca®* -ATP i 8 5 20 i P 4b
Ca® " V-l 55 ATP 43t > H= 00 s BAE S HLIA Y
25 220 o ou R AU AR O F R BILAR G 5 2h
A 1M SOD &8 2 () S A T, RE ST ML AT
BRICSHE R R R R R AR 5l
X Se* LA HyBO, ANIAAEIE 2 i % A S
FAFIRACHER Y 2, 3045 T 2 IR IR/ B AK
1 HyBO, 15 Se® " () Jil o VR BE 1 T 3 ST
JEFE L, LA P A A7 A N AC R A9 52 o
FEA RN KB TT BT PR AR A AR O
R RS

1 Me5I5k

1.1 FREDHESIEFE RS
SCRG P A A O B IR AR R — R R 2 R
KBRS B IR SR I R SO TR] B3 E A [ B9 i

(R OREAT B PR 15 3% J5 Ak s i 2 4. R 2 000
mL JEREEEAR (h =17.5 em) ML AR & LI 2
i, UK IR (80 em x 60 em x 50 cm ) i {E
TS, 11 500 Wl 42 3 B in P 42 i /K L
1.2 LIggit
1.2.1 BB AK ST HBO, ik

PRk S HLBO, Bt LIk
HAKEF K (ERE 13) 193 B2 b B 3545 5
St®* (HyBO (R J5F e 5, -9 45 e 50 ] 3 g e
ViH 45 St (S1-S7 41) (H,BO, (B1-B7 41)
ST HARBEEEE (R D), BHREREERL
5EER, IAFIERK C Al IR, CAHH
HK B AR A H KT UG .
1.2.2 % RIRERE 1 S50 K B PR e

FHZEAR K AR PR S vE K, LLERE 35 I A
SRIEKAE S B8, &4 & K BR S 1 HLBO,
b, A B TR IR A S R g3 45 D
TAURT B R K R BC S 000, 43 590 o e P et T 75
o2 AR IR S A, L% 20 PR sE 56 301
FRANA Sr** F1 HyBO; Y35 P& K-, 4% S 5
B2 /KA HyBO, i ik B Al 45 H,BO; SIS 4
AR Sy JoR v R E Ol LR PR K S K
BB H 4 S A5 2, 43 5 9. 4 mg/L RN 2. 48
mg/ L, 5 2SI o o vk 13 LAAS I K dfs Ry o, Se®*
LA SeClL, MIB A, Bir A Ak 2328000 24 4 43 B 2
FHER YR 13,

*®1 FRBTMFHERAK S 7 H,BO, REKE

Tab.1 Sr’* and H,BO, mass concentration in Macrobrachium rosenbergii seedling experiment water

Se* T BEE R

S¢S

H,BO, WHEWKY HBO; Sk %

érﬂ()fgs Sr?* set concentration/ Sr? * measured concentration/ H;BOj; set concentration/  H;BO; measured concentration/
(mg/L) (mg/L) (mg/L) (mg/L)
1 0 <0.03" 0 <0.03"
2 0.76 0.72 +£0.33 2.5 2.38 £0.02
3 1.32 1.29 £0.14 5 5.60 £0.37
4 2.48 2.80 £0.05 9.4 9.66 £0. 14
5 3.98 3.90 £0.24 50 49.50 +£0.51
6 6.92 6.53 £0.34 150 155.60 +3.85
7 12.02 11.87 £0.77 300 301.43 £10.05
C 2 2.26 £0.13 22 22.54 £0.45
T /N T A R
Notes: * means concentration is less than the detection limit
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Tab.2 Macrobrachium rosenbergii seedlings added with chemical reagents
it JRRE R L AR [
Added reagents Mass concentration/ ( mg/L) Added reagents Mass concentration/ ( mg/L)
CaCl, 524.700 NaHCO; 70. 560
FeCly 0.026 NaH, PO, 0.050
CuSO, 0.011 NaCl 9 521.257
ZnS0, 0.003 KBr 320.110
MgSO, 1 195.200 KCl 62.900
MgCl, 803.700 KI 0.030

1.3 HFEEERE

PR B KRN 1500 mL, £ 48 L&
R I SOl A @R 4 60 2. Bebroi il
T4 UL R R 53 B R R 2 ) K SR
F6, LETCE AR, T 2k 3 AR A #E AT K
Ik, = H AR R K AR EE R (29.0 £0.5) C,
KB W g G AR, HEWE 3 ~4 Ik, &
T KRR 5 ~ 10 4> pg i, B R HEG . 3%
SEFRAE R 3 em /N A UG A B R A [R]
He /K 300 mL,

R RMEETFIC LA RIFE T %, 25 d )5, %)
PREEAZE 11 YRWE B UONAF IR o il sk I E I
S SR N S IR TG R IR ) R, LR E
25 d i), AR AL BE LI 10 BAFTEAFAR, BT
-80 Cykgah , 1T Z Jo B 1 A G
1.4 SLIGHSHRAVIIE
141 SZBG VK Se** il HyBO; Jo e B A s

Sr®* 1 HyBO, ¥ BE A2 J7 vk . B WK Sr°°
JEF IR e L HBO, f R A
SRR M 5 e B Se T LB S S s T
PRk (ICP-MS)  H, BO, IR il % 4[5 58
% (GB 5009. 275—2016 ), i H & Py S©** F
H,BO, ik B i 2 i 75 & 6 S A il e AR
D, AGr 0 FR 1594 30 pe/kg
14,2 ZhURFEis A i 3R 00 e

R, =N,/N x100% (1)
P=N,/N x100% (2)
LRy NS R P 3N, 5 N,
25 d I HATEE A S IREG N SRR A %)
At 60 2,
1.4.3 SR AFHRAAR A il 3% 1 B A

T SIR2H FEAILIR 2 A R AT MR AR & LAKS:

MBS . Se® T 4TSI R MR BRI Ca® " -ATP fiff

TG T, Hy BO, ZH A I G B B2 B AN SOD il 1 7%
P o BB T 1 I 2 24 1 P et AR ) AR Y
JIT A ARSI 17 & 5 B, B R U/ mg
1.5 A

SRR SPSS 20. 0 F AT B R Ty
224341, Duncan [QEERME 2 5 AL, W% KF N
P <0.05, E*H Excel 2010 5¢ %,

2 R0

2.1 Sr**#0 H,BO, 3 Z KB EFFEMNTS
)

B2 o), S 415 HBO, AAN IR
Fh S REOEAH 2 S B w28 1k, 43 5 ¢
15~20d 510 ~20 d 2 RI5ERE 30.3% ~47.5%
F55.1% ~64.7% , {H Sr** i JG Sr™* (S1) 4,
HE S RENE QR TREEH, 220 d w7775 3
H R4 58.0% ;H,BO, 41 B7(301.43 mg/L) T
Wee I B2 45 K, 20 d A7 3% 4L T B 76. 5% , 20 d
J5i W ALAE S R 5 Sy 2% T B, 4l & HLBO,
A5 TR B A A I R S SR R BUL T AP AT T
BEAB BRI RE AR 2218 724,20 ~ 25 d T R
1.4% ~5.3% , VLS E 5B, 2 A0 #1453
I B % T TR R SRR P, S 414X S3
(40.5%) .4 (45. 3% ) FH R KT C 4
(40.0% ) , H. 4 (24.7% ~38.7% ) ¥3/NTF C 4,
H,BO, 277 1% R AR T XS MU, I 25 i,
S’* 5 H,BO, RIAIMKE4 S C AR IE R K
INIF 435 RSPt 2484 >S3 >C >82 >S5 =
S1 >S6 >87; H,BO, 24H.C >B4 >B5>B2>B3 >
B6 >B1 >B7, A UL, F /KW 1) AR R,
RIS 1.6.7 ZH 35 )™ 552 Mo 4] A7 0 2%, 1o vk JE 5
M 5 TR AN R E .
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Fig.1 Effect of the concentration of lanthanum ions
on the survival rate of test larvae of experimental

Macrobrachium rosenbergii
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Fig.2 Effect of boric acid concentration on the
survival rate of experimental larvae of

Macrobrachium rosenbergii

%23 W, S Fl H,BO, 454k J3 4 |) 4 1A 77
T R M P R L A () P A 25 e . S 4l A
6% 5 P Ry 25 it LA — 30, 4 7E S4 41
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IS B B (45. 3% = 11. 0% F1 16. 0% =+
6.2% ), 5 WE T C 41 13.3% 5 23. 1% ,{H SI-
S5 H CHERARZE(P>0.05), Sk EEH
S6.S7T FETE % (26.7% . 24. 7% ) 5 ) i %
(7.3% 6.3% )ik, 5 CHBEMER(P<
0.05), H S7 4144 i E LT HAhLH (P <0.05)
AU Se? s R R X Al R R B AR AS L R
AR R 5 W RN, HBO, 171G %
FHE BRI AE X LAE B4 4, 430l C 4
83.3% 5 125. 4% , fFiEE B E & F Bl (P <
0.05) . [k B4 5h, R EEAHAEIE RS C A
25 (P <0.05),B6 B7 H i B MAL(L. 7%
50.7%) UK C HM13.1% 5 5. 4% , B E A%
F C4(13.0% ,P <0.05), J;H,BO, 41 (B1) 7%
R (21.0% ) 5% (11.3% ) YAk, 5k
ZEET, ST 5 HyBO, AR R LAY C 4l
B KNE /59 R St 4H:94 >3 >C =92 >
S5>S1 >S6 >87,H,BO, 41:B4 >C >B2 >B3 >
Bl >B5>B6 >B7, X FHHA M H/INKI,
RG2S, 1E B R IR 12% Ry nl i vk B Y L )
W ] 3 Joi e v SR Y 1L 43 5] R (0. 72 ~3.90)
mg/L 5 (2.38 ~9.66) mg/L, H.ip & s i
W BE 4y 9 R (2.80 £ 0. 05) mg/L 5 (9. 66 +
0.14) mg/L,
2.2 Sr** Xt % KA R F R K P R i B R
(AKP) 1 Ca** -ATP EgHI 2500
HHSLE K S 62 R IR A Y AKP

I Ca®" -ATP BN DL 3. F 5 255047 vl 0 .
Se T IEHREE R O B, AKP 1% S A%, A 12,18 U/
mg; FiE W B TH R, AKP 35 ) W i, S5 4H 3k
B (A 28. 67 U/mg, JEAR YL, H
H,S1 5S4 FSS FiREMZR(P<0.05),
Sr* " TR A Ca® " -ATP (Y35 7 JC (5 35 1k 22
(P >0.05),Sc" ik iR 0 Bf Ca® " -ATP 7%
JIEAR, R 2. 61 U/ mg; Bl R 8 T o 1l 1 28 7 184
I, FE S3 £ 7K B W {E 5 Se** R REVR B T 1. 29
mg/L i}, Ca® " -ATP 35 J7 48 f# 4K, C 4119 AKP
i Ca®" -ATP S HEAK T S3 41, 5 S2 B h %,

Sr** %t AKP il Ca®* -ATP 5205 S®* Xt 4h Ak
%?ﬁﬁ%né{%& PR M A — B
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#®3 BFEZRAHN ST M H,BO, XRAT KBNRHAEFEFRMEBREYE

Tab.3 The average survival rate and emergence rate of Macrobrachium rosenbergii in

Sr** and H,BO, experimental groups during the experiment period

T T
WE - a G g T WE i L
o < . . . P Dee lng emergence o < . - . ; ee mg emergence
Factor  Groups Survival rate/% Factor  Groups Survival rate/%
rate/ % rate/ %
S1 36.7 £7.8% 11.7 £3.7% Bl 21.0 £12.4° 11.3 7.0
2 38.7+7.2° 13.0 £4.2° B2 27.3+9.3% 12.7 +6.4%
S3 40.5 +4.2° 13.6 £2.8% B3 26.7 +4.7% 12.1+5.2%
o 4 45.3 £11.0° 16.0 £6.2° H.BO B4 33.3 6.8 16.3 +4.3°
' S5 36.7 £7.2% 12.3 £1.5% T ps 28.0 £3.2% 5.7 £3.5"
S6 26.7 £5.7% 7.3 £3.5% B6 24.3 +6.5% 1.7+1.7°
S7 24.7 £5.1° 6.3 +£3.2°¢ B7 20.7 +4.9° 0.7 £0.9°
C 40.0 +7.0° 13.0 +4.3" C 40.0 +7.0° 13.0 +4.3%

TE: Al 3B TR & A AR B AR /NS 3SR RN AN 2 A7 AE 35 25 5

Notes ; The same column of data does not contain the same superscript lowercase English letters that indicate significant differences between each

other
351 QAKP@m Ca*-ATP b
b

30

25
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o3

Enzyme activity/(U/mg)

S1 S2 S3 S4 S5 S6 ST C
A5

Groups

B3 Sr’*#H AKP 1 Ca’* -ATP 5%
Fig.3 Sr’* group AKP and Ca’*-ATP
enzyme activity

2.3 H,BO, X} T KB HRE B RS B (AKP) F0
SOD &M=

RS AR f HyBO; X 27 FQ A 4 1
TR ( AKP) 1 SOD #5220 WL I8l 4, 07 2293 B
A, H,BO, B Xt AKP 3% ) BA 552 i)
(P<0.05), H,BO, Joiit e [ Il (B1) Fl iz
TR A (BT) BB EMT C4(P<0.05),
B2, B4, B5 ixX 3 Gk , H 5 CHBT
251 GAKP mSOD
20

15

e

Enzyme activity/(U/mg)

10

E 4 H,BO, A AKP 71 SOD HyEgE
Fig.4 H,BO, group AKP and SOD enzyme activity

BHZESF(P>0.05), H;BO; 5 ¥ & Xt SOD
WG HRA B (P <0.05), SOD & B2 ik
FN 5 —AN0E(H ; A\ B3 FF1R,SOD i HyBO, Jit &k
FE B, JEHAE BA 5, B H,BO, KT 9. 66 mg/L
i, SOD KM B3 i, B3 B7 35 #] 5 K{H 6. 95
U/mg, B2 B5 B6.B7 5 C 414 5 & k2R
(P<0.05),

3 e

BLRIE 2 s, fEF ik 73] 10 ~20 d
i, Se* " LA H,BO, 211 47 1 R A0 i 1 T B
DRI s £l PR YA Se** A H, BO, (A B 30
wg/kg) , AT ULSEER A A R AR B2 o
TH LK S H,BO, YREE.

3.1 Sr*' i FRBUL KR E RAF IR AR5
Al

Se* A RRAEAE T A AR WA, HOEEY
RFP R EOUR , F 2 ORI U R — 28 4
Wb 45 36 At A (B R 15 AR W AR e
WA IR R AR BE S, A me ] 4 B g
PSR EE R 1~ 10 mg/L ibF, AT AR HEFY
AU G B ] Ve R S s e I IR 6 3 S S
YN AR Y Se® B gt 2 a1 o )
BRSBTS 5 . F A T R B, Wk
H155 40 ~ 60 pg/L 1Y Se** B 1 H AL FAE 25
KEH—E MR, AR R, S
JREWREE M (2.80 £0.05) mg/L(S4 41) B, SE56
ARAT I 55 ORI RO, 0 e TR IR
5.3% 53.0% o ] UL I it vk B 2 ER T R 4
IR R A B R AR T SoaT 78 A 7= R
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176 A PN 28 &

(19 %7 [RVR IR B 1 FH /K il i vk 82, 0. 72 ~ 3,90
mg/ L AT VET #i /K W] 36 3T 2 Vi B2 90 Fl . 4l AT
AE Sr** 4(2.80 £0.05) mg/L i, Il F#7E is
By, AR HER N B A R, DT B s S AR 1)k B
AR o S IR A O Bf, R oA 11, 7%
BT 12% , B8 S AR B SLTCE,
XGRS T e R S5 % B R TR AR
IKEL T AT 45 RAHAT

BRI BRI IZ A AE T2 R AE AR Y, 055
JoT W BB B B R 54k L F 7 2R 1 A WA TR B
SERSHAT BN . BRSSP K
fiff B2 B M AL AR T, 2 A W i AR 08 ) i K
LATIF 25" G583 S5 By I 4 %7 1 T3 00 i 1 ol
PR T e 2 v T R D S LA A 1 W AL
Ca®" -ATP Ff Ak 5 55 P9 00 () ATP 7K i, B8 ik i
REL, K S 20 A P A 45 25 8 LR A MO B AN
Jo A Ji R R A7 AR R | L 4 45 40 PR A1 5 VAR B Y
WiEs Ca®* o FREHG[H] 58 — F K AR+ 48 oo
R, A AR E R A MR, A
T C Rk S AE AR B E A v e DU 45, 7
AL SRR O & R, B E NS
HRAIE A e R Pt A TR X R s R
1o TR G P i 06 B Sr”* o vk iE R Ak A
AL, St R e E N 1,29 ~ 3,90 mg/L i,
AKP 5 Ca’* -ATP i 77 43k B4 K F X 5
SR AE G 22 P R A5 R AHVC L, FTRBAE —
E YU PG Se® i B REAS TR R Al A Y A 1Y
A BT Ca®* -ATP il {H Se** it e iy O B
(1) AKP B o E T HAMA (P <0.05) , X 5%)
PR A7 28 St v 238 ) A8 A A A — B, L A
7 PO, (EL ] T3 B A Se® " RERS A AL
P& % IR ARG A N %) AKP B
3.2 H,BO, % FRBMHHEAE RFIHFERNK
1§ B Y M

W S AL S P X T AR A 7 B Sl i)
AR EE S EAEERMM Y E R r
SRR AR M AR K, R
R PR ) A 8 R e A BRSBTS 3
FEIRRZ 20 G W IEMR (H,BO, ) , 3¢
WA R B, HBO, Btk o O I, i R4
B0 11.3% , W] HyBO, XARI A HAH —EF
FH 88CAE 77 52 B b B R K B s TS el
H,BO, Jirid BN 9. 66 mg/L(S4 4) B}, i T
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C it (22. 54 mg/L) 716 A A p 1Y
B Ak C 4y 83.3% 5 125. 4% , H,BO,
Jo R Aok v R I, A T R L AR R
R, JE I i B A 1 301. 43 mg/L i),
FILFAE W BRI EE HyBO, AT REX 4 {47
AEREEAE R, R E AR R T AR A PRSI A
BOARAT S ST ARG R R A 12% B L)
I, H,BO, JFH M 2.38 ~9. 66 mg/L (B2 ~ B4
41) ATAE SR B IR TR MR 7 v K AT 3 O v B
HHr9.66 mg/ Ly fiidi i v

SRR R, HyBO, X AKP 1% ) B & 5
(P <0.05) , 24 ik 4 9. 66 ~49. 50 mg/L
i, AKP 35 J3 b FRs Ao A 4RaE™ Bow, il
(RIS RT A 3 st 8 o 65 R 8 ) 5 s T
S A5 A5 AL, 18 R ER A R TR
AKP 35 7, A R & P KR . NS5
A[F&H, Bl ~ B4 4 SOD i% /1 LW W25 4k, B4 ~
B7 21 SOD i J13& 3 , AR T HyBO, X715 3%
FH R AR A LA . SOD J2 {4 B 18 3R
Sl A0 A P R O B S S E Tk 2
g 2z — , J AR AR P o s M S T DR AP AL AR 4
SUREE LB PR . HEMIARA AT AE S R A HLIA
B EAS [ ERIE 0 25 480 WO, T S ALK S
FER T, WA (s SOD Y 1 2038 im LA TE B 14 9 1y
AR 0y - . A RFSTRE Y FR, SOD i A
A e 2 WA AR A A AR N A W R AR
R, X GARLIE AT A

L BRTR, S R HyBO, X %[GR AR &) A 1)
FEIE AR 2 DA B AR Y i AR B 2 A 0 35
St 1 HyBO, BIET Wi K Hh iy & e #0A0  {B %t
BB AR A AT ZAVER, fE R WK
HOIAGGE H 9 Se** Rl H,BO, , T4 = 2 G TR IR 11
BHIKT 1 H, SE5 S5 F R B K T
Sr®* il HyBO, )4 35 Jo 55 vk 13 Sy 52 38 AR 3 A
T A HKEC T P HE T R 22K .
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Effects of Sr’* and H,BO, on survival and metabolism of Macrobrachium
rosenbergii and metabolizing enzymes in juveniles

HU Yanjie'>, DAI Xilin"*?, ZHOU Xun'*?, DING Fujiang*

(1. National Demonstration Center for Experimental Fisheries Science Education, Shanghai Ocean University, Shanghai 201306,
China; 2. Key Laboratory of Freshwater Aquatic Germplasm Resources, Ministry of Agriculiure, Shanghai Ocean University,
Shanghai 201306, China; 3. Aquatic Animal Genetic Breeding Center, Shanghai Collaborative Innovation Center, Shanghai
Ocean Unaversity, Shanghai 201306, China; 4. Shanghai Shen Cao Special Aquatic Development Company, Shanghai 201516,
China)

Abstract; In order to investigate the effects of Sr’* and boric acid ( H;BO,) on the development of
Macrobrachium rosenbergii, 25 days of nursery experiments with 7 groups of Sr** and H,BO, water were
conducted to analyze the abnormal development and survival of juveniles and the effect of metabolic enzyme
activity in larval shrimp. The results of nursery experiments showed that the high and low concentrations of
Sr** and H,BO, in the nursery water significantly affected the survival rate and the emergence rate of the
juveniles. The high concentration effect was stronger than the low concentration and was not suitable for
nursery. When the mass concentration of Sr’* =6. 53 mg/L and the mass concentration of H,BO, =155. 60
mg/L., the survival rate and seedling emergence rate of juveniles were significantly lower than those of C
control group (P <0.05). When the mass concentrations of Sr’* and H,BO, in water were close to 0, the
larvae still had 11.7% and 11.3% emergence rate, respectively. The range of suitable nursery seedlings was
0.72 -3.90 mg/L and 2.38 —9.66 mg/L., corresponding emergence rate of 12.3% -16.0% and 12.1% -
16.3% , The optimal concentration was (2.80 £0.05) mg/L and (9.66 £0.14) mg/L, respectively,which

** and H,BO, mass concentrations obtained by converting the ratio of salinity to oceanic

were similar to the Sr
water and artificial rearing water. Sr”* had a significant effect on alkaline phosphatase (AKP) activity (P <
0.05) and had no significant effect on Ca’"-ATP activity (P > 0. 05). However, when the mass
concentration of Sr’* was 1.29 —3.90 mg/L, both AKP and Ca’*-ATP showed higher viability, and the
activity was lower at low mass concentrations (less than 0.72 mg/L). H;BO, had a significant effect on AKP
and SOD activity (P <0.05). At9.66 —49.50 mg/L, AKP activity was significantly higher than that of low
mass concentration group (P <0.05) in the control group; when mass concentrations were 5. 60 —9.66 mg/
L, SOD activity is low. The result of metabolic enzyme showed that the metabolic enzyme had good vigor when
the mass concentration of Sr’* and H,BO, was 1.29 —3.90 mg/L and 5. 60 —49. 50 mg/L, respectively. This
experimental result provides a practical guidance for the optimization of artificial seawater formula of
Macrobrachium rosenbergii.

Key words: Macrobrachium rosenbergii; larvae; nursery; Sr°*; H,BO,; survival rate; seedling emergence

rate; enzyme activity
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