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Abstract

Deterioration of water quality results in aquatic disease, quality and safety risk of aquatic prod-
ucts and other issues in recent years. Dissolved oxygen is a core water quality index and a key fac-
tor in aquaculture. For the purpose of exploring modern ecological aquacultural technology, we
applied oxygen-increasing and water-flowing machine which was considered as low-energy con-
sumption and high-efficiency increasing oxygen combined with probiotics on puffer farming. It
had achieved a highly efficient energy saving and no residue way to clean pond water, balanced
dissolved oxygen, eliminating “oxygen debt”, and solving the problem of poor-oxygen in the bot-
tom of pond on sunny daytime, night and rainy days. Furthermore, this comprehensive application
expanded aquaculture space, extended farming time, accelerated matter-energy circulation in
pond water, inhibited the outbreak of blue algae, prevented aquatic disease happened, as a result,
it elevated feed utility efficiency and aquatic animal growth performance, improved aquatic prod-
ucts taste, accomplished the target of reducing costs, improving quality as well as increasing yield
and improving productivity. The results indicated that: compared with control pond, the fish pro-
duction in trial pond raised 65.4 kg/mu by 23.4%. The feed coefficient in trial pond was 1.61
which was decreased by 0.15. The farming cost in trial pond was 37.53 yuan/kg which was lower
than control pond around 4.33 yuan/kg. The output value reached 50284 yuan/mu in trial pond
which was higher than control pond 5354 yuan/mu by 11.92%. The net profit was made as 26874
yuan/mu in trial pond which was increased 5635 yuan/mu by 26.53% compared to control pond,
During this farming period, no drug was applied, the quality and safety level as well as the flavor of
aquatic products promoted significantly due to the better water quality.
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B R BVETE KU Ry M5 7 o 38 8T K LR 2B 3 5 XA A R IR B8 B /K P~ R B AU 5 K R A B 46 (B
Fl'5 ZL 2001 2 0099781.6) [1]. HARYEFAR S22 G B, RIFARM “REME” F0BE” MR35, DIRIKRERELE
FkOKREEEARS TR, KRS TR Ah. BTR) T REEIERREIRA, ek 7Kk “K -
7R OK - 7 WFRTHAIR AL e o S A THALIE AN TR KARIE L, S IR B K AR I S S TR S« D47
(FRF [0 25 [B]) S i A ack , 96 A2 7 /K AR AR DR A R 5K, il G0 T /KR IR “ U7 (B 8 A H) A R,
TRBE T KRG R G RS BOB AT, RARES ARG T RUEMEIRE, MEREER 7K F75H
YT R .

CRUE RS R EE KN A R 7 AR5, B EUEAKNURRER, A e “E AR
“Bhr, WAHSIKEEIS A7 B ER “BEsh” R <337, iR T HKREL
R, IE T KRYIEAEIR, BT AR REL WKEEYIEE RIS IR, BN TR AR
W, T T KSR IR A . AR O DIWUMR(ER) “WEK” (ORI S), (2 Tk
KT (RAH B IRL), WA T AR UK (DRI AR T C RS SREUE TR
WAHNIRETT), SEIL T KA UK .

IKFE B B RALIA R AR RS “VEK” o A EKTOKF S —i8 “TEK” EXRREE 2 2 .
AR S R 3 A K HLEC & N 7 S R AR RS “UEK 7, ISR S SRR TR T X R K PR B LR
ARTIKF=FREE T EATIE S B e . $RIE R 283 M 2000 4582, JFJ& 7 3 EUE KB & 5 R
S 5 AR T M T AR BT H (SGG 2010020079) AT 7544 /K= “ = 31" TR—— “H%0HKHE
WIE IR HET R H (R H SRS S2012-2) [2], AEHuIEE FVAMR . B fa . B N R Ak L R
FEHPIT R TR, BUS T RGN HBER, 76 MR FIEERNEL T, 7 12.4%~13.6%,
WK 23.6%~73.1% [2] [3] [4]. TIIEARIRIZAKF=ENHD, FKAR R JE I AR B A 7K ot PR 36 B 1 VT JIAKH
BHHARSCBCRFIAEKIEEE . “RUES T S R AR KNS A R 7 SR AS WK, MK H
AR Z ARG GG o B, IR R RS T R AR I, IR T TR R P 3G R
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fEF],
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RAPVFTFHL 3 /NN e ds, BRI TFAL 12 /N (20:00~K 1 8:00), Xof REIE ™4 44T 1 B A 75k . X5k
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SRR Y 1% =) B BC RS IR, HHRR 2 20, HSRRR RN R 5 8 1R 3 1 3%~5%, & H
Eo PR ERR LR PSR RROL, KR BERRE

H 7 A TAITE, 7256 (206 5 ) SRR H K “XE R 7 WAEMERIN IR, EER A
6 s TR A - PRIGEREE N E TR, ST B & B RO, 127 fh AT RO s E 4L > 50 12
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Table 1. The situation of seed stocking in probiotics and improved oxygen-increasing machine trial
= L AESHIR SEETEKIIRREMRFERLS %

IG5 o itk (or) H&(E) HE(AT) TSR 6]

TR 150 18,500 2775
fife 11 250 180 45

it Rt (106) 2016 4 3 HJig
fiff 11 400 120 48
&t 18,800 2868
73 150 18,600 2790
fife £ 250 180 45

R (206) 2016 4F 3 HJE
figE 41 400 120 48
it 18,900 2883
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Figure 1. Changing of dissolved oxygen throughout the day with the application of probio-
tics and improved oxygen-increasing machine in August
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Figure 2. The curve of dissolved oxygen at 18:00 with the application of probiotics and

improved oxygen-increasing machine
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Figure 3. The curve of dissolved oxygen at 22:00 with the application of probiotics and

improved oxygen-increasing machine
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Figure 4. The curve of water temperature at 18:00 with the application of probiotics and

improved oxygen-increasing machine
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Table 2. Dissolved oxygen analysis in puffer farming with the application of probiotics and improved oxygen-increasing

machine (mg/l)

2. MAESHT SEEIEKNE S N A THRFEREI(EA: mo/l)

) 8 H4r 9 Hr 7-10 A4
L (1) LI 4 5 — — —
SPHIME bR 22 FIIE PRt 2 SPHIE bR 22

156 7th(206) 5.11 0.78 5.93 0.94 5.65 0.77
4:00

S 3t (106) 491 0.81 5.74 0.92 5.78 0.96

R L& (206) 4.42 0.51 5.14 0.77 4.99 0.61
6:00

o FE #i2(106) 4.27 0.6 4.97 0.46 5.10 0.7

1R 56 (206) 5.2 0.51 5.36 0.85 5.42 0.58
10:00

X 8 2 (106) 5.11 0.64 5.36 0.51 5.65 0.71

X 5671h,(206) 8.95 213 8.35 213 8.57 2.23
18:00

Xof BE i1 (106) 12.69 3,67 11.02 3.72 11.21 3,67

R34 71,(206) 6.44 1.76 6.67 1.24 6.65 1.44
22:00

X [ 11 (106) 6.97 1.47 6.95 1.32 7.35 1.72

1R 561(206) 6.02 1.14 6.29 1.19 6.25 112
Jss 5]

X B V(106) 6.79 1.44 6.81 1.39 7.02 155
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Figure 5. The curve of water temperature at 4:00 with the application of probiotics and im-

proved oxygen-increasing machine
5. MBI TSHIF S SRR & 15 RE R (4:00)7K R rTZE

7 2 IS HAR (7~10 H)iE A o A 45 5 o X REVB R0 A TR] 18:00 ~FH4¥E &N 11.21 mg/l, FrifE
#y 3.67 mg/l; R4 7~10 A 18:00 “FHIE A EN 8.57 mo/l, kr#EZEN 2.23 mg/l. UEW] T fH A I EE K
HURAR 7 /KR R s FE o S D B R B i e AR 7= 2 (R IS H AR, BT SRS KL TR 1
KRR P EIG,  ReKARER 2 R VRO T AT B I 32 S R U RS B BN R KR RS,
TR PRA, S T EIR S R, D AKRIE RIS S o A, AR T I S R L R 2
1/2 % 1 £%[5].

B 1R 8 A4k 5 AN Bt 5 xk B v v Uk U 25 S 6f Lo i . — MRIRFE KR R A H H
T, TERAIEHAMES FRARE L7, 3] 18:00 RZEAE I AR mf; RI0h f T35 S0 KA LE
sratt, BRZEEEMBRAIBEIKESKE, Fit, RIGHhAE 18:00 £ 22:00 it ; {Hxf I ih7E 18:00
FI| 22:00 A 4.56 mo/l, REGH [F]— B B AR 1.92 mo/l, 6 BRI 480 R B k6 it 2.38 1%, X
FERX I R B RKZDASR, BUE T REM AT, NG, RIZ KR BRI AL
ER, SRBLT EF/KER RIS “5E 57, &R A PR K ETHFEATEL. (2 22:00 X HEIB AT
WA 6.44 mg/l £ 6.97 mg/l, i BRIt i AT i TlEe it . 24 B0k H %2R (4:00) 137 = (6:00) i, X
M AR I I S A 4.91 mg/l 5 5.11 mg/l. 4.42 mg/l 5 4.27 mg/l, REGIE Y T R X
A EIEKAUE, X5 <G BB IE CRAE, A STER M B T B AR R R, TR [A]
WHPE 2“7 MR VERESR, SIR “PRk” “iZ¥87 Fi. B, 7EFRFEIBE A A I AR KL,
TEAKNUAEAF=ZET 24 /NRELLIE e, TRALIG SR BB W R B i, SEIL T IR B /K ARV 023 18] o A b
3 S PR S SRR T TR B REE, TR T S B, ARBR TR IRk T R

2) BEIEAKHL “WEK” THREAMAESHIRA A AE T BAEEBRNNEENRE, FRTINES Y
A, HKEREFEERE. NEFRFEFRF#MERTARE, AREREENZEMT THETHRMF
W, FNBEBEMREEMEIEM.

SR LR IE A Ak A . AN BE “VEZK Y (OB PE IR ACIRE), 7T DLAE SR N (8] PR B A 25 1 77 A
R KR EFE A SRR KRR CR) ERANIZIE B K (T 0 2K2), §RTHE
AHIF AR BT 2 (6], K TAEFB R Rk, A5 %6 AT ARG R (] (1 B AR)) IS B (E (W72 3 F1
K 6), FEAEACHT [ 4EFF ik iz

B2 4 e 7 w5, AED IIB IR TR A A 1R S I SR KNI &R 1 K5, RS04 AL IR w1
FEC AT BRI KR L, IR A . MR Gk 0k 1270 /N5, HAES/KT L4ge
FefeoE, ARTERORIEKT . (0 DA IS R KWL SS i G e DU, R AERRAE i KT, Bk
i 60 245, X LRI ATEAKHUIELAT A, —J7 A0 K T J2 AR Ve R TR A8 H LA B U R A
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Figure 6. Dynamic changes of live bacteria in puffer farming water with the application of probiotics and im-
proved oxygen-increasing machine
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Figure 7. Dynamic changes of live bacteria in Macrobrachium farming water with the application of probiotics
and improved oxygen-increasing machine
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Table 3. Dynamic changes of live bacteria in puffer farming water with the application of probiotics and improved oxy-

gen-increasing machine

3. MAESHIF S IEKIE & AR IR ER K EERRHSEN

HHA 8.4 8.5 8.6 B2 8.6 M-
IR 10 20 20 25
i &3t (106)

R HL 2R R B 10 15 25 20

IR 30 380 530 540
5 1 KR + WE7KHL) (206)

R FUFF B 20 1270 1080 1010

R 30 410 520 440
k5 2 (K R) (316)
ik B 2R SR B 40 1150 1010 990
e lE 8 H 4 F4 16 AIRIIE S iR R — Ik
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Table 4. Dynamic changes of live bacteria in Macrobrachium farming water with the application of probiotics and improved
oxygen-increasing machine
= 4. WAESHIRSEETEKNEAERRES KIBINFEKEEERNTEL

H 7.9 7.10 7.11 712 7.13 7.14 7.15 7.16 7.17 7.18
FLIR B 10 65 55 50 40 50 45 35 38 40
of SR
T 2R 20 45 40 55 30 30 47 50 46 45
AR 100 100 660 550 530 460 420 720 630 550
TR I6
R L SEHOFT B 120 150 1880 1360 1190 970 950 2780 2660 1950
HiE RIGHECE 7 3 AN, 7 H 10 HA17 A 16 H B4 11 B4R 1 WOKE R .

B RKAR B)Z, A AR EE W ERE, S — 0T, AR AKNUE R “WEK” (oK
RE), KREFEEMHEENA R IZIERKAE T EHRTERME, R RIUBERE . F8E & &L
EEWURD) S o R RUE SR, 8N T i i A LA INLR, KT A s R S, K
TAERI ], ORAE T o B R R P K R R 7K o

WIGR W, HIEUE KHLEHF 38 L G B 5 08 D AR S HI R R AR A 2R . & 4 FIlE
7 SR B DGR TR I IR AT R AR S R 5 3 S KL TR B TR 16 7K AR T B B B A AR A
B, FEHEAS 10 RIFTERER A [R], 0k F it 7L IR B R L 2 PR AT R 4 — ELARTE ARG KSP s 350t s /K 1 R
—BR G, FLIER B RRG B R R R R B S i) S 50 AT 80 JE B Lk b, X ST R IR I v 45 SR —
BRI ES 7 R SAMINRI T — UOK B 2R, Uk H AR5 2F AT B 250t 5238 21 2780 AN/ml, FLIR B ik 13T 800
ANl (17K o AEAE IR A o T 30 R FE 0, s S T A B K o Ml 1 A 1) 7 Bt R 22 2 1 S LB
TEAKHL, AR A SIS, A 2 v 1 K TR R S A0 T V] 8 5 A el R ] A R B b (AL 1] 8) 0 X A
A W E S RAZENRE ), D AUKEEE KL SN A I R = AR KR SE AL B R ), A RE AR
RIEVEH .

TE P P R B 505 e 4t b, R IRAAT SR T AR . ANF 4 RTRUE H, WIRRON EALG
b AR B2 FOAT B R LBR TR 43 99 A 20 AN/mil F130 AN/mil, Yk H 4 5ilik 1270 4N/ml A 410 ANml, Rl 2R
FF B A FLER T (1) H S5 65 5505 AIA 63.5 f5 A1 16.7 £i%, Ab S ZE A B S A MR N ALIR R 1) 2.8 fi%. 7ER
PR IR 77 4 vl 1R 56 435 SR AR N ARABL, el 0 2 SR B R0 L IR B 1 vk BE B A5 00 il ik 12,5 50 6.6 %, A
B LR AT R R G I 9 FLIR B 1 1.89 5. L, PARRIRBE KGRI, AR E AR B LR IR B K AR AR AL
BYERFEALRE 2 50 E.

ELFLTR B DO B 2 7 A KRR B 22, 6 SR AZ AR A 4V L, 1 B sE RN B0 1 K 2 N IR A% 2B
FLIR B AEIE R BEOE PR ML), BRI PHAE, o038 7 IR R I AR IREE, W AR 2S5 A1 P A0 038
IXTE 2016 EFALE = b8 T A e K P~ S AR AL AT ARG Fp 19 281 7 UE S, {3 FH LR B 11750 1) 2 EyE i R A A
6 yth 5 75 5 P W S /N T R, R AR ke 24 T S R K A O T R R R T O G g e, IR
TG, 1A FH A2 2 7 K B ) 22 A A o 0L SZ AR 7E AR50 A SR F B 78 7K 7= B e ek v s n LR
BRI 5%, BRREGE RIS, FCHEEY & A = 5 I FLIR B A AR T, SORER RS K, 47
B RURETE N .

3) WEFE AN EHMAESHFILEMER, VRGDE)E K EYE KL ETEK, AEYEKRE
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Figure 8. Dynamic changes of live bacteria in crab farming water with the application of probiotics
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Figure 9. The results of dissolved oxygen determination at 4:00 with the application of probio-
tics and improved oxygen-increasing machine
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Figure 10. The results of dissolved oxygen determination at 6:00 with the application of probio-
tics and improved oxygen-increasing machine
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BLRHCN 1.61, LEXTIRMAR 0.15, AR 8.52%. UG RIGIB AR R 30 H A AN, RGBT 7 i
WEFER R 11.3 FE, Jl/b 3 5.86 &, BRMGIL—¥F. R RBIOFK, FBERTAME 8,
TRFRFERRA N, AT AN 37.53 Jilks, xR FEAK 4.33 Ju/kg, A 10.34%. M 6 1A
6 5 B Pl 50,284 JT,  ELXTREIBAE hn 5354 ST, 90 11.92%; REG b SEIL R 2874 T,
Fooxs BRI 3G 0 5635 JG, HEHN 26.53%. SR RLG M T I % A B E A SR H T, (IR0
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Table 5. The reward in puffer farming with the application of probiotics and improved oxygen-increasing machine
72 5. MAERSHIN SHEETEKIE & ERAKFRERRBORE RS TR

s g5 i o s (o) HE(R) FER(AT) H#iE (A )T)
T 317 17,550 5569 2794
et 1500 170 255 125
i et (106)
fig £ 1500 112 168 120
it 17,732 5992 3039
bagicR 354 17,600 6238 3448
fife £ 1500 170 255 125
567t (206)
figi £, 1500 112 168 120
&t 17,882 6661 3693

Table 6. The accounting of input-output in puffer farming with the application of probiotics and improved oxygen-increasing
machine
= 6. WAESHF SREEKNESERABFERERAN = HEER

Epi TS

WIFEG S BECT)  BEACT)  @AIEGT)
H(kg)  BOTKke)  &HICT) ko)  HANCuke)  E&HICT)

106 449,297 233,105 212,391 2775 50 138,750 49115 10 49,115
206 502,841 234,106 268,735 2790 50 139,500 5562.5 10 55,625
= iMMIH o B O RMGD THGY o)
- WRE)  HIEECD  RED W0
106 3000 4 2000 31,500 22,995 4745 10,500 2000
206 3000 4 4000 20,200 14,746 4735 10,500 2000
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