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Abstract

To explore the effect of compound probiotics on the ecological regulation of water quality in Ma-
crobrachium nipponense farming pond, In this paper, diatomite and probiotics such as Bacillus subti-
lis are combined into “complex diatomite-based microecologics”, two ponds which did not add
“complex diatomite-based microecologics” as check group, two ponds which added “complex diato-
mite-based microecologics” as treatment group, the stocking density of Macrobrachium nippo-
nense was 45 ind./m? in each pond, during the experiment, the nutrient index of pond water were
timing measured, the growth index of Macrobrachium nipponense was also sampling measured.
Results showed that, 1) the cumulative rate of ammonia nitrogen, nitrite nitrogen and total nitro-
gen had been reduced effectively by “complex diatomite-based microecologics”, three nitrogen
content and phosphate content of treatment pond group was Significantly lower than those of
check pond group (P < 0.05). At the end of the breeding cycle, the cleaning rate of ammonia nitro-
gen, nitrite nitrogen, total nitrogen, inorganic phosphorus and total phosphorus respectively were
53.55%, 32.09%, 27.37%, 34.48% and 57.58% by “complex diatomite-based microecologics”. 2)
The weight gain rate (WGR) and length gain rate (LGR) of Macrobrachium nipponense in “complex
diatomite-based microecologics” treat pond group were significantly higher than those of the con-
trol pond group, “complex diatomite-based microecologics” was showed obviously promote the
growth of Macrobrachium nipponense, the length gain rate of Macrobrachium nipponense had been
increased more14.20% than check group, the weight gain rate of Macrobrachium nipponense had
been increased more 402.63% than check group, thus effectively improve the commodity specifi-
cations of Macrobrachium nipponense.
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1. 5|

i (Macrobrachium nipponense) B} H A<V 5 24 7RTHE, 2 3 A H ASREA HsRF, B3 P BUAH
MG, RIERF L, HRFE, CIRZHREEE, NHTHMGRAEE MR, EKEERR, H
TR PR Gy e ok, ERD, #EUD, JEHFIFT R RIE A, FREAV AL, AiEmm
W AEn, DRI U R T SR i T R A R s A . RN E B A 60 EARED UG N TR, 1
KATI S S X W FR A M CL 28 O SEIAR RIS . ARk 32k, (kv R e 1 s B30 Ak Pk, B EL Ak
RN E 12 WL, F R FRGE PR [1]. JRT, S HA K= FREE M — R, i R IR A IR
RFRFAKIBURA TG G, K= FR5E B 55 Gt 72 75 WR IR G b 1 1) 3 285 1) f[ 2]

I TR R e 5K IR AR UIAROC, Rk, T S RIK FRIEIAEE, &R 1 A 257
PIPSHL[3] [4], A o EIVE MRS R AL O AR, 32 BRI A WD BV o3 R AL 3R R I i R TR
AR DL FAb G . A FE, LA B K R B AR PR A PR A B AT A A A A
BRI R RS TUW JEAA, AN X FREEZN P A (P RE e, DRI, SR 2 i SR8z A T oK e R B K A
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[5]-[14]. 2RV, Bz ASHIFUAE SEBR R rh A7 ARSI, BART A DI FIAMNA ST IRT5 e S
A, BT 5 2 A RS R 5, DR A SCR AR E, N T IR m B REE A R RS (13E
YRR B AR, BN E AL T AR E 2 AR B OO, DRIk, T A A B 3 AR AT R e
NGRS AE VBT ORI S 5K 2 /R TR B R By A, FLREIN TR [E AR 57, #0nT LA 28 A B
WFNRA, NGB Y R 2 & B BRI 2 % EFrE. Bt e AN TS m A w4
TR B A A A ISR AE K FR B A B S [15], JC LR AR 3SR 0 7 1h CL 45 34 M [16] [17]
[18] [19]. TEA:=7= 8L F I A RESERS T Bh A WA SE[20] [21] [22], AH - TREE -9 KRE 2 5L
Rk, TEVRP AL EEE SR . A LGRS e T A RS2 R [23]-[28]. et T R B E Y5 ekt
e o B R B 98 ) RIS 45 1 B FH [29] [30], BRI FH ek 8 15 2 A2 B AH 6 O B B A 3 i 07 - KA
YR T A2 A 7505 7K P IR D (R B e AR v A R B L S

AP FT AU R B 2010 4 1)K B B R [BLIGR AR A TR Hl 8 ik RS %, SRR RS T o i 2k
RS G - R AR AR R IR AR S B AT R R R IS, O de A AR K
PR IR B R R AE = B S 2 A

2. MREF*
2.1 ™E

TR AR SRR T M B R A B FH AR R A, FAFHBER RS A A 4K 3.52 cm £ 0.46 cm,
AP R E Sy 0.38 g + 0.06 g

22. EAEREERNESHIF

1) 525 Tk 9 A o 2R 25 W 7R S R 9 i B 2F AT 1 (Bacillus subtilis) . iR 2 #6141 (Bacillus
cereus). HiAK ZF H#IAT B (Bacillus licheniformis) F A 2 i 5 i B (Rhodopseudomonas  palustris). fiF 44, B #f
(Nitrifying bacteria). # 5/ & (Bdellovibrio bacteriovorus) 15 & 41 i £ (Photosynthetic bacteria, fij#x PSB).
[i] 5 Bt 6 22 R AL R RE#EAE 12(200 H), K& AN B AT b .

2.3, At

2.3.1. MiyEIREE
AT 2019 45 07 H 02 H~11 H 10 HbEIAT . EBEFRELAMARUTI 4 Dt AN hyE
Y2 2wy, Ho 1 S5iA 2 SuoiRieh, 3 SR 4 St oS b,

2.3.2. hiEER

BT K, JEBRZ 15 BOKEIRYE, R FURAGERT 7 R A A K 100 kg #EATIEYE,
W KR G K FE A, TEYE)E 2~3 K, InivEsK 60~80 JEK, hnitify HLAE 200 kg/667 m?, AR & K
SRAERMEY) o
2.3.3. &R

2019 4£ 7 A 10 He ik AL HU 35 8F R A 3.0 R, B 45 B/m?,

2.3.4. EREIR
PG HA ) RN TS IRRICHE A& & 35%), %M 2 &k, FEWE4558 6:30~8:30,
17:30~18:30.
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2.35. KREE
A6 R FH (058 A 400 ) 70 B e P ) B R 2 s 15 bR 2 53t e R, AR it A AT B A 420 ) 3 5
3 S 4 SVt R G REEERET ARSI, BAFREIAR N 3 K, BRI RN 5 Ko/,
SR A2 YORIEE 3 UM “ R G REEERE AR A S W87 A 27 H 8 A 25 HAT9 A 22
Ho SEOaHIARHK, HAhRAERANSINK, (REKRTE L m (120 cm 20 cm)%& 4. RREHE 2 K, 4
54 06:30 1 18:30.
2.4. KRMETTE
ARSI FEM AR R WRE. SR BERRERAURE, SRR G SR A 26 I s KR
WsE 7 L34 OKRIPEK BT 712 [32]. B H RKFE LR, SREER RIS T E 4 08:30~10:30 R4E.
2.5. BIBAEB S Gt 5
1) XFEFRER MR R N
HFRFECR (%) = (V,—V; )V, x100%
A, CRONEFRERERR R, Vo AT IR A E 77 5 BIR IE (/L) Vi RS04 1 77 36 BRI (ma/L) -
2) FRFAHF AR KSR T AT T
BIKFELGR(%) = (R4 K - WA K ) /914 4K x100%);
14 HSEWGR (%) = (R WA — W4 14 5 ) /4] 44 < 100%.

HARBCFIME + FRifEZE(X £ SD), ff1H SPSS (17.0) 7 Tk A xt Bdis kAT R R 7 2o b, UEF R
# I, Fl Duncan #4675k 4T 2 B ELER, ACPE[E] P < 0.05 AN ZE 5 25 .

3. RS54
3.1. FIEKREFEIEIRNTN

3.1.1. FEKEPER. THEA. MSZNATH
1) FEAEPEENE L
TR TR 5E 6 1 v 3 7K A =R H AR 5E 45 S L 1

Table 1. The change of ammonia nitrogen in aquaculuture pond waterbody (unit: mg/L)
= 1. FEBEKEPESERMTH(EREA: my/L)

b KL E] Sampling Time (2019 £F)

Treatment 7H27H 8 H25 H 9H22H 10417 H 11A10H

X R CK 0.119 £0.051a 0.126 + 0.004a 0.177 £0.021a 0.187 +0.012a 0.211 +0.036a
e TR 0.077 +0.008b 0.078 + 0.008b 0.082 + 0.005b 0.085 = 0.002b 0.098 +0.013b

T RAPFESIbRA MR 7 RN Z A B3 (P > 0.05).

ME 1A LB H, SR AT FE PG S R Bk, AFRAL S IR R 2 S B, A
PRI S BN B RS B E LT X EA(P < 0.05), FRFELARNI(11 AR ) B &S BN R
46.45%, RIS A MIERR% N 53.55%.

DOI: 10.12677/0jfr.2022.93012 108 K= FT


https://doi.org/10.12677/ojfr.2022.93012

R &%

2) FrEEK AR AN A AR
IR 77 16 4 I K A AR 2 ) AR E A R LA 2.

Table 2. The change of nitrite nitrogen in aquaculuture pond waterbody (unit: pg/L)
2. FEMEKAFPITHERNEL(REA: my/L)
oS KAERS 1F) Sampling Time (2019 4F)
Treatment 7H27H 8H 25 H 9H 22 H 10417 H 11 /710H
X A CK 4.305 £+ 0.305a 4.510 £ 0.495a 4.590 = 0.509a 4.660 = 0.375a 5.110 £ 0.361a
Rl TR 3.850 £0.199a 3.510 £0.792a 3.620 £ 0.834a 3.450 £ 0.962a 3.470 = 0.905b

H: RPFYIFE AR RZE R EEEP > 0.05).

f#e 2 o DLE Y, WAHETE SR R A B S0 8, B E 1) 7~10 A AR %150 A Bt 20
A YR TR IR, (25X R4 (A 22 A B35 (P > 0.05), {HAE 11 F f A B jth I 2H W i 20 7 o 2 2%
T XTHEZL(P < 0.05), FREAZAARM(LL H)ALEELH ) AH A& EAUE X R ZH Y 67.91%, BIEAHZEIERR
N 32.09%.

3) FREEAKAMAEF AR H N

T IR TR TR0 (I I 7K A4 S G H AR A e 45 L2 3.

Table 3. The change of total nitrogen (TN) in aquaculuture pond waterbody (unit: mg/L)
3. FEMEKEPSANTH(ERA: mo/L)
Ab R KL [E] Sampling Time (2019 4F)

Treatment 7H27H 8 H25 H 9H 22 H 10417 H 11 /710H
STHEHBZ CK 1.111 £0.130a 1.302 £ 0.151a 1.606 £ 0.117a 2.109 £ 0.064a 2.298 £ 0.086a
R TR 0.965 + 0.018a 1.083 + 0.092a 1.427 £0.139a 1.595 + 0.503a 1.669 + 0.492b

e RAFESIARAAE T RS 2R AR E (P > 0.05).

M 3 ISR BN, KIEFREEMREEHER, R K 7~10 H BARSRIGAAFE 4 B8 &
T XL, (8 5500 BB 2E A) 2 S AN 5 3 (P > 0.05), {H7E 11 H BOALBE M IE 41 SR & & B B0 T 0 i
ZH(P <0.05), FHELKWIL B)MHHR SRS ENEXTIRAR 72.63%, RIBEKERERAN 27.37%.

3.1.2. kiFrh LA B E BTN
1) FREK AP TEHLBER S BER) A 2240
T 0 IR B8 A R A U R ML P A AR IR 25 2R L 4

Table 4. The change of inorganic phosphate in aquaculuture pond waterbody (unit: mg/L)

= 4. FEIEKA P TN (AL my/L)
b3 SKREHA] Sampling Time (2019 4F)
Treatment 7H21H 8H 25 H 9H22H 10 17 H 11 410 H
SR CK 0.026 + 0.003a 0.022 + 0.005a 0.028 + 0.004a 0.025 +0.007a 0.029 + 0.006a
REEIEA TR 0.017 +0.002b 0.012 + 0.004b 0.013 + 0.005b 0.014 + 0.002b 0.019 + 0.004b

T RAPFESIbRA MR 7 RN Z 7 A B3 (P > 0.05).

SURINGE 4 R, AEFRFEAKAR TR TEHLBETE W B A R, (ER0 A B b A TE AL 5 5 2 K
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TXTHEI(P < 0.05), FREAAARIA(1L H)ALIA M TCHLEE & AR X R 65.52%, BRI TCHLBEIERRZ N
34.48%.

2) FREEKARH SBER H 2

TR IR IR0 (It /K A S 0 B AR A e 45 SR Lk 5.

Table 5. The change of total phosphate (TP) in aquaculuture pond waterbody (unit: mg/L)
F< 5. FRUEMYEKAP DB (ERAL: mo/L)

fibh 7 SEELIN E] Sampling Time (2019 £F)
Treatment 7TH21H 8 A 25H 9H2H 10 17 H 11 H10H
X CK 0.084+0.004a  0.104+0.012a  0.113+0.015a  0.092+0.006a  0.099 +0.011a
¥4 TR 0.065+0.011b  0.087+0.018b  0.067+0.006b  0.050+0.006b  0.042 +0.009b

e R FESIbRA MR 7 RN Z A B2 (P > 0.05).

iR NZE 5 Fn, EFUFFRMEE AR RSB s R, AR, (EE AN A HE R B
BEET AR (P < 0.05), FRAELKRMI(1L B)AFH KRB SO0 0 IR R 42.42%, BISEERE R
#% N 57.58%.,

3.2. BUFFFRIEMERYE IR

9 H 22 H. 10 427 H. 11 A 10 HAMIEXT 2 O HeA 2 H g b Bt st AT BEALIT R, At
B4 15 FJOFAF I E A R AR E, REMEERILE 6 ME T,

Table 6. Whole-length of Macrobrachium nipponense in treated ponds and check pond

6. FERIAIE 53 R BAMAK

hK TR ] Sampling Time (2019 4F)

(cm) 7 A 8 HFIK) 9A 22 H 0HI7H  1LHI0HGEK)  HEE%)
e TR 3.52 +0.46a 5.98 +0.15a 6.35+0.35a 7.85+0.23a 123.01
S HRZE CK 3.52 +0.46a 5.78 £0.18a 6.08 +0.32a 7.35+0.22b 108.81

H: RPFYIFRE AR RZE R EEEP > 0.05).

Table 7. Body-weight of Macrobrachium nipponense in treated ponds and check pond

7. BMFERE RN S Rt FIMAE

FTRERT ] Sampling Time (2019 4F)

R (g)
7 A 8 HWIE) 9H22H 10 H17 H 11 A 10 H(K H) 1 5 2K (%)
WAL TR 0.38 +0.06a 2.45+0.23a 4.25+0.32a 5.78 £ 0.53a 1421.05
R4l CK 0.38 +0.06a 2.10 +£0.20a 3.86 +0.30a 4.25 +0.61b 1018.42

. RPFYIRE AR RZE R EEEP > 0.05),

M 6 FIZE 7 FfR, RIGRTHA(Q A AN 10 H el & 25 5L) 156 A 3 ) 75 R 2 4 K P 2 4
EIEE TR, HERALZEP >0.05), HAE 11 BBk 220 8P < 0.05), il 78 &rEiE
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HEAE S B U T AR BRI AR KA, K RIR R T 14.20%, TG RIZE T 402.63%.
4. VWHig

AR, £ ANMBFIU[33] [34] [35] [3614HIE T AR N & AL M U B A A AR S . TR BRI e 2425
BRI SR, FE R PR (A . A2 A, AR TR AR e S
B R B P E T T ek R A R R M 2 2 R A A o R S A R 2
B, CEATRIEREA. Bk, b RBICSEER, R TRy . BRI SR M TR E I R
i, HOE SR> T AR R R B, R T KRR R R L A, B DO
FURFRIE M 1 [ S5 e, R ENEE AR SRR ER I /1. b, 5 SCERIRIE[9] T & MU A B
(TR KA K, WA TR HITFIRE K BRE,  “H SRR FUE IR A 75 1R B ek
KAEF, HEFTRER “ 5 A R T Wb 707 B RO Bt e v i e AR [37], BN K
W, BN 2 SRR I R R, ANV T — 4 1 B B SR

5. &i
5.1. EAEERERMAESHNMNABEFENMEEBRYER

1) ATk T i A 25 1) 1) T R 25 PR AR AR h S R AR Bl R, FRIA 2RI, 5B A ki A ot
Tl A I SR RN BR % 9 53.55%;

2) B AL T A AR AT 2 PR AR P A R A R R, FRGE A 2RI, B S REEE AL
Tl 2B 2R S A U T BR R D 32.09%:

3) LA R T Gl A A R TR 3 PR AR A S R AR BRI, FRBE I ORI, 5 A e I Bk
AT S BB ER AR 27.37%;

4) R AR AL T A A 1 7R AT 2 AR AR R JE MU R SRR, SRIE A ORI, RS R A iR
T 2SR TE B L 75 R 0 34.48%:

5) 5 Ak B T A A A TR 3 BRI AR S B RO A R, FRTEH A IAOR I, B A A
ARSI TR B TR ER % 57.58%.

5.2. EAREEEFINESHIFINSIFE KR
A REBEREGE SRS AT R e A K AR, 320 1 14.200M IR KR, 32 1 402.63%(1

FHIFH %
B O

AZFICLTIE T g R R Cor B iR AR SR et R LT N D [R5
2019S0026]; @i B KR CHKTIAE Y 7 15T MR AR B N 7R ¥E 54 [9a5: 2019S0039] .
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