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Preliminary study of restoration methods for sediment
of Siniperca chuatsi ponds

WANG Yajun, LIN Wenhui, WU Shuqin, PAN Houjun, SHI Cunbin
(Pearl River Fisheries Research Institute, Chinese Academy of Fishery Sciences, Guangzhou 510380, China)

Abstract; We studied the effects of six treatments on sediment of Siniperca chuatsi ponds and its biological properties. The results in-
dicate; 1) Physicochemical factors of sediment change after treatment. Alkalization can increase sediment pH and exchangeable calci-
um content, while firing can decrease sediment moisture content but increase C : N ratio; 2) Drying, pulverization after drying and in-
organic nitrogen fertilization can significantly increase soil respiration rate (P <0.05). When the sediment is pulverized after being
dried, the soil respiration rate increases by 52.3% ; 3) The order of the effects of physicochemical factors on soil respiration is pH >
C/N > organic matter > moisture content > total nitrogen (TN) > total phosphorous (TP), and TN and TP affect soil respiration via the
other physicochemical factors. 4) In general, pulverization after drying is the best for sediment restoration (0.905), then comes dr-
ying (0. 895), and the worst is alkalization (0.695). The study not only provides theoretical references for overcoming continuous
cropping obstacle but also offers a new approach to disease prevention and healthy culture of other aquatic animals.
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Tab.1 Introduction of ponds

¥e A mE/w’ MWEER FEITR

pond No. location area  pond age  culture mode

FRRREOL

general information of aquaculture

1 JRfERT 2037
2 YLI'MfaYE 4000
3 YLITEYE 2001

1048 REMAFFEIT URIFROBEEKIHE, T8 2 578K,
60 4E 7 HHMFRFEITX ELEH 2 4R, FRATLFETRIT, 7EFRE I EFARiEA HLIE
60 FE7Zchr HEPAFRE T LN 3 FIR, FATLAFFRITAE AR A

1.2 TEEERAR

HAK (Ca0), B (NaNO, ), JR &K
[CO(NH,), ] ¥yscm s % Hatraisli. R
FATE™ M, FEBS RGN AR, R
FIF pH FsER . THETREE,
L3 RIgigit

¥ O IEIR R 6 iy, FHT 1.0 m x
0.5 mx0.7 m/KJEHbE, JZEXREO.35 m*, J&
FE0.10 m, JEIRT N 6 MARALEA, b
M3 OMIERIRA R, BP 1 AMERIEIRIEN 1 A E
Bo ST,

T WKHEETREATERRN; TIHREH
W TIETHR ARG, FYMEIsh g, HHAR
g5, SRIBUMREET I mdk: BAKEBTKEERK
W7E+ 3% 1, CaO FIE N 0.57 kg-m™*; B RA:
KB AN 0. 25 m® FRIK, SRJEHRYE B S 1T i
s MEAE: LT 1 ARG, K 12 g NaNo,
(0.034 kg-m~>) F110 g CO(NH,), (0.029 kg-
m”?) #FHEE; RE. LETHRL AR, H2

kg TH (5.71 kg'm™*) 7E-+3E FEEHL,
BHAER R 2 FH, ARG, 5 AR
FEVESREE 0. 10 m JE A 358 9017 38 1k 14 5T A 1 3 I
5 BE M AE
1.4 TEEAHERONE
AR PR I E S sk i 05k, pH
MR B AR, KB 2 1; KaME
RARED; AYURNERAESRAFAL-FE
W BA (TN) WERAYLKRE; B8 (TP)
ERFARG-SHSPU A rE; 35S F B PR E4- IR
TR EEEE
1.5 THEERRRENE
AR EE, 2% BOYD'® fifpgkin "
I o
1.6 TEBEFENEETH
FAGA R ES N B E BN LK
MEHR, BEFELE2,
1.7 HiEAE
FHfB/NERBEYE (LSD) ZEHEESTA
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Tab.2 Evaluation method of soil restoration

PR IERR

— SR

evaluation indicator ZR3 e AR PR evaluation of SZETHNY
standard evaluation of second-level . comprehensive
— R IR &L value indices fl,ISt-_l evel evaluation
first-level indices second-level indices indices
9 O3 mORER
7N 21)) 755V
o PEE D E s, Wi
AL R B 1.5% ~2.5% B K pi = 1
physicochemical TN RIGE Q& EMEALEX[E] A
properties C/N 10~15* pi=1- H:%ZWP:%ZH
P i | T AR e |
e ey R
b PR, RA LA
- TR RAMHE PAXE

biological properties

e *. 2% BOYD'S IRl + AL

Note; #. refer to the soil physicochemical properties of high productive pond stated by BOYD!®!,

[FIALER G SHEAR AL s SR B TR 3B
SEARAI AR IR AR BT R T . P GEiT
97 SPSS 10. 0 F#E4T

2 4R

TiEREN R
T AL BT T BEALE R 3. S5 AL EATAH
Eo, hIREIS VR £ Ab B S B AL R I A s, &
AEPRTF BRI R AR YR pH BT, P asfb s R
B, pH M 6.98 FFE 2 10.55, H AT 7Rk
RIEARE,; Koz FBEHZMBLR, TH.
Wi, PE BRI A S K B REAR; T, B
G, IR REVEREA L AN TN &
B2FE; /A(C/N) HAEFBAFmHESh; H
CaO FEATHRAL AT LAK IR B3R R IS TR AT S 5 & &
2.2 TIEMEIRGERE

FAbFE T B Re I LR IRGRE (R 4).
Mt LSD-t ZE LA, SAFEFTHL, &0
R, TR . AL T B AR B E iR S
AT GREE (P <0.05), HA @i tim,
RS T 52.3% , XULBAMIEIRTE T 1 A )5 ##17
W RE ARG M Bkt LI 41, (R 3E 138w
b, BRTEENREE.
2.3 ZELEEASH

oo L 3 AL R %o 4 4R R 5 B X RZ
Xof - 45 3 AL PR - FR A I 9 BE AT 2 T I A AT . R

2.1

FAB 5 43 Hrids it + e I 58 B 5 38 4 3840 R -
FELRIATEIE, BB ZTEIETE:

U = 1.445X, +0. 124X, +0. 142X, +0. 009X, +
0.211X5 + 0. 004X,

Hrp U+ 3058 B, X, o pH, X, K4y,
X, HEHUR, X, BTN, X /N, Xo REwi(TP)

FR AR B A0 oA, BT AT 324 PR 85 4%
Hibr . AT MRBAEEER R, HIRDi&H
T2 A% R BB R BSE R R . HEGE
BRPUNL T & FEIAHE FXF L PR R BE Y B
B, MEEGR R R~ m T, 15
YA A B A PR 3 o JH At 2 A R - X - S
SREEFAE MR AR . XA I E AR E W
Pk, AmBEEAEESIRR S, #EidRS TUERE,
X HIEIFIRGREE M BRI S (FREXHERDN) HE
FARYH pH > C/N > BHLE > K45 > TN >TP, +1%
o TN X 4RI B e i/, (HHEGE T C/N X
IO IA EEE AR R AR E T 0. 150, 2H
Bl R RE 16.7 £i5, 7] 0L TN Xf A 380F I f) 5%
RITER B b, 50380, TP X 3Pk 5
M 0 i A A WL (B 4R B
2.4 BEFHEWITEMH

LA X HIRBE TR AR R, MR
FXF A R F ek BB ASOR AT, HIKEE
THLAENE, TSR RZ; R R AR T
TEMEERBORT I, B RIe AW 1 8 B3k
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Tab.3 Physicochemical indices of soil before and after treatment
ANE4bH  different treatment
W5 AE PR N
pond No.  before treatment TH T + Wi AL BRI HAE R
drying drying + pulverization  alkalization improver fertilization firing
pH 1 7.05 7.18 7.20 11.05 7.42 7.15 7.32
2 7.35 7.43 7.65 9.60 7.55 7. 44 7.68
3 6.55 6.73 7.00 11. 00 6.67 6.75 7.16
X +SE 6.9 +0.40°  7.11+0.35° 7.28 +0.33* 10.55+0.82"  7.21+0.0.48*  7.11+0.35*  7.39+0.27°
w(7K5Y) 1 1.7 1.4 1.3 2.0 2.4 2.0 1.2
/% 2 23 21 19 3.0 3.0 32 1.9
moisture
3 25 22 2.0 3.5 4.1 3.8 1.8
content _
X +SE 3.1+0.90* 1.9 £0.44% 1.7 £0.38" 2.8 £0.76% 3.2 +0.86° 3.0+0.2*  1.6+0.38
w(FHUR) 1 2.53 2.41 2.32 2.27 2.57 2.31 2.55
/% 2 3.19 3.08 2.95 3.21 3.39 32 3.05
organic
3 2.69 2.65 2.58 2.54 2.74 2.64 2.80
matter _
X=SE 2.800.34 2.71 0.3 2.620.32 2.67 +0.48 2.90+0.43 272046  2.80+0.25
w(TN) 1 0.162 0.149 0.142 0.156 0.156 0.166 0.141
/% 2 0.225 0.218 0.219 0.219 0.220 0.240 0.200
3 0.171 0.169 0.165 0.172 0.172 0.191 0.160
X £SE 0.186+0.034  0.179 +0.036 0.175 £0.040 0.182+0.033  0.183+0.033  0.19+0.038 0.167 +0.030
/N 1 9.06 9.38 9.48 8.4 9.56 8.07 10.49
2 8.2 8.20 7.81 8.50 8.M 7.78 8.85
3 9.12 9.10 9.07 8.57 9.24 8.02 10.15
X £SE 8.80 +0.50* 8.89 +0.62% 8.79 +0.87* 8.50 +0. 06 9.24 +0.31%® 7.96+£0.15*  9.83+0.87°
w(TP) 1 0.087 0.09 0.100 0.081 0.091 0.084 0.095
/% 2 0172 0.179 0.186 0.174 0177 0.176 0.178
3 0.09% 0.105 0. 111 0.093 0.104 0.09 0.109
X £SE 0.118 +0.047 0. 128 +0. 046 0.132 £0.047 0.116 £0.051  0.124+0.046  0.120+0.049 0.127 +0.044
AR 1 0.726 0.614 0.716 2.295 0.641 0.702 0.730
(£33 2 0.843 0.838 0.829 2.120 0.942 0.856 0.850
exchangeable
calcium 3 0.340 0.397 0.351 2.684 0.331 0.276 0.341
mgkg ™! X +SE 0.636 £0.263*  0.616 £0.221* 0.632 +£0.250* 2.366 £0.289"  0.638 +0.306*  0.611 £0.300* 0. 640 +0.266"

I PHHEGPARTERRERBE (P<0.05), LSD %, FRFL

Note; Means with different letters in the same line indicate significant differences (P <0.05). LSD detection; the same case in the following table.

x4 TREFEFERIEE

Tab.4 Soil respiration rate before and after treatment

AFALH  different treatment

W AL PR
pond before T {203 wdk R e PE
No. treatment drying pulverization alkalization improver fertilization firing
- S R o R 1 33.575 47.564 50. 362 36. 093 39.170 46. 165 37.771
. . -1
/meg ( kg d), 2 36.372 53.160 53.160 33.854 33.575 50. 362 44.766
soil respiration
rate 3 41.968 62.952 67. 149 42. 808 47. 564 53.160 53.160
X +SE 37.305 £4.274°  54.559 £7.789%>  56.890 £8.993%  37.585 £4.660% 40.103 £7.041%d 49, 896 +3. 5212 45,232 +7. 705bcde
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Tab.5 Path coefficient of physicochemical factors to soil respiration rate
X,—U X,—U X;—U X,—U X;—U X,—U
X, 1. 445 0. 004 -0.012 0. 001 -0.050 -0.000
X, 0. 052 0.124 0. 049 0. 004 -0.079 0. 000
428 I 2 X, -0.107 0.043 0.142 0. 008 -0. 069 0. 004
soil respiration rate X, 0. 065 0.051 0.127 0. 009 -0.150 0. 004
X, -0. 341 -0.046 -0.046 -0.006 0.211 -0.002
X, -0. 007 0.011 0.129 0. 008 —-0.098 0. 004

E: ATRRETFERHEERRE, HARFHREGER R

Note: The underlined numbers are path coefficients, while the others are indirect ones.
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Fig. 1 Score of different restoration methods
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