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Research Title: Effect of using pig, cattle and chicken manure on quality of fairy shrimp
(Branchineila thaitandensis Sanoamuang, Saengphan & Murugan, 2002)

Researcher: Somchai Wangwibulkit

Faculty: Ag.riculluraLtechnolp.gy........ Department: Fisheries.Science.

Abstract

The fermented pig, cattle and chicken manure were studied on manures at
concentrations of 0.1, 0.2 and 0.3 grams/liter repeatedly tested 3 replications for 15
days. The results showed that the water quality of fermented chicken manure were
the highest conductivity, alkalinity, ammonia, nitrite, orthophosphate, phosphate and
nitrogen limit is 92.0+6.0 ps/cm, 7.42+0.17, 0.821+0.064, 0.004+0.004, 5.866+0.638,
0.541+0.077 and 1.980+xQ.2Q4 ppm, respectively. The fermented cow manure is a
nitrate, up 0.434+0.087 ppm and fermented pig manure is alkaline, up 196.23+0.Q0
ppm. The growth of fairy shrimp, cultured with the pig, cattle and chicken manure
each of 0.1 grams/liter conducted 3 replications for 6 days. The results showed that
chicken manure gave the best results with weight, length and survival rates averaged
0.093+0.007 g, 2.32+0.12 cm and 44.44+9.62%, respectively. The chicken manure is

appropriate to use as feed additives for fairy shrimp culture.

Keyword: pig manure, cattle manure, chicken manure, fairy shrimp
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(fairy shrimp)
Arthropoda
Subphylum: Crustacea
Class: Branchiopoda

Order: Anostraca

11 1.1-45

2555) 1A B

14 G

. http:/lwww fisheries.go.th/if-chiangmai/rai/rai.htm

(p<0.05)
0.132+ 0.009 63.62%

2,282+0.016

Phylum:


http://www.fisheries.go.th/if-chiangmai/rai/rai.htm

15-20

33.6 2-3
15-20
2
10 10
1-2
( , 2555)
1 ( } ot
10-30
(
() 1 2
10 1.215+0.024a [.Q83+0.034b
15 1.278+0.045b 1.220+0.026b
2 1.796+0.065a 1.613+0.023b
25 2.137+0.037a 1.795+0.017c
30 2.282+0.016a 1.929+0.034b
db c
(p<0.05)
(2555)
2
50%
(transparency)
0.5-1.0
1.949+0.078 ( 2)
( 4)

( , 2556)

3
1.301+0.023a
1.446+0.0223
1.824+0.015a
1.838+0.028b
1.943+0.098b

(

62.00+3.00 % (



3
35-45
- (pH) 7.57.8 (dissolved oxygen)
5-10 ppm 1 " 3.0 ppm 0.1
ppm 80-120 ppm ( , 2555)
2 ( )
5-20
()
5 1.1763t0.275 1.100a+0.050 1.201a+0.069
10 1.428at+0.095 1.403a+0.117 1.401a+0.047
15 1.672a+0.260 1.485a+0.135 1.760a+0.164
20 1.770a+0.139 1.792a+0.118 1.949**0.078
3 (p>0.05)
(2556) *
3 ( ) 5-20
() :
5 1003:0.00 10000 1002+0.0D
10 89.16a+3.61 81.50n+2.29 92.00at1.80
15 63.66at6.02 58.16at7.00 67.83at5.50
20 54.66axt4.50 50.00h+5.00 62.00at3.00
(p<0.05)
(2556)
Liang et al. (2010)
(NO 3) (NH+4) (NHZCO-
NH2 Chlorella vulgaris



5 10
0.1-0.14 / 12
c. vulgaris 80-
100 . 0.29-0.31 / 150%
c. vulgaris.
0.132 0.229 5 100
73%
C. vulgaris
150 . 100 . ( 2
2 Chlorella vulgaris
S o, 7 24
(mg/L) : 5 1.33, 10 =2.69, 20
=5.38, 30 =798 1 50 .=13.09 ,80 =20.94 1100
= 26.67, 150 =40.71
: Lam et al. (2012)
Liang et al. (2010) Chlorella vulgaris

phospholipid, glycolipid Trans-hexadecanoic
( ) TAG
38% 65%

esters sterols 60% ( 5)



(

5 0.013a+0.030
10 00222:0.02
15 0.026a+0.005
20 0.0321+0.004
(2556)
5 Chlorella vulgaris
Lipid

Neutral lipid (waxester 80 % and TAG 20 %)
Phospholipid

Glycolipid

Trans-hexadecanoic acid

. Liang et al (2010)

pH
Lam et al. (2012)
(pH) 7-8
vulgaris pH 4, 5 8
pH 8(0.263)
1 C. vulgaris
pH 3 C. vulgaris
12
9 1 4

12 033 [ ( 3)

0.008at0.001
0.020a+0.005
0.023a+0.003
0.04182+0.008

Organic media

5-20

0.012a+0.004
0.017at0.003
0.028at0.006
0.047at0.005
(p<0.05)

Percentage (%9 of dry weight

28
8.6
5.7
16

pH

0.47-0.51
pH 4(0.265), pH 5 (0.270)

c. vulgaris

Inorganic media

188
6.2
5.7
23

C
12

7 (0.229)

pH 6, 7
9



= 100

: Lam et al. (2012)
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4-5
35-45

C. wvulgaris
% 26.67  mglL)
60% 1
7-20
C/IN 20:1
, 2553)

24

60-70



pH

Pb

Fe

El nadi et al. (1995) pH
EC Ca2+ Mg2+ oL
K+ K+
( S) N, ¢, K p, Fe, Cu, Ni
N c/ N
>15
Cu
6 a
Manure B ’ ionic concentration (Meq |
type  (ds'1) P g M2 N+ ke So/' CI' ooe Heos
Town
refuse 868 500 2900 3850 8L56 568 4950 4157 2000
compost
chden 50 680 1550 2000 1957 12276 1000 %30 1500
manure
. El nadi et al. (1995)
aromatic ring
( 7)
nitrogen mineralization ( , 2553)



! 2
(%N) (%p) (%K)

242 6.29 211

1.30 2.40 1@

110 0.40 1.60

(2553)
nitrogen mineralization 3
1 aminization
heterotrophs bacteria, fungi actinomycetes
N amines, amino acid urea
D NH, NH,
Proteins R-C-COOH + R-NH2+ C=0 + C02+
NH,
amino acid amines Urea
(neutral
and alkali conditions) bacteria actinomycetes fungi
(acid conditions)
2 ammonification ammonia (3 b
N ammonia (NH3 ammonium ions (NH4H)
amines amino acids aminization B
hydrolysis amino group
N inorganic 4 aerobic
anaerobic bacteria fungi actinomycetes
R NH2+ 2 NH3++ R-OH +

nhd+ oh" +hdD



bacteria fungi

10

actinomycetes

ammonifying microorganisms (aerobic)
(anaerobic)
3 nitrification NH4+ NH4:
2 03 biological oxidation
03 2 2

nitrifying bacteria nitrobacteria

Nitrosomonas

1 2 NH4+ 302 3 2NO02 + 2HD + 4H+
- Nitrobacter s
2:2NOz +02 - > 2 03
N [\ 03'
NO3 03 NH4+
03 NH4+
2
1 NH4+ NH4+
NH4+
2 , 03
0 NH4+
( , 2553)
Liang et al. (2013)
denitrification 3 ( 2
nitrobacteria ?'
NH3 N2
P04 P PH3 PO4P
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Components level
infiltrate

Total nitrogen (g/L)
Phosphas (g/L)
Potassium (g/L)

Total carbon (mg/L)
NH4N (mg/L)

NO3N (mg/L)

: Liang et al. (2013)

50
0.68:0.01c
0.63%0.01c
1.24+0.02a
1.34+0.5b
385+0.53
10202

Sager et al. (2007)

180 (~ 0.08 )
2
g (
13
K 50-80 /
> > S &
20 /
Mg
Ca/ Mg
Al and Mg
Al/ Fe
P 1.05
K/P Ca/Mg

56 89

11

Agitation rate (rpm)

100
0.81+0.01b
0.82+0.01b
1.22+0.03a

145+0.6a
252+0.4b
464+0.5b

HF

35
26

Na

N, p K

Zn

20
1.06+0.02a
1.06+0.01a
1.26+0.03a

126+0.4C
123+0.4C
723+0.6a

10-

Na / K

Al
Al

K/P



12

100-20 / 1,20 /
Cu 55 /
[
Cu
Mo
15 /
Mo 1 ' 5
/ Se 0.23 /
Cu, Zn P, Se 34 /
( 9) Yadav et al. (2013)
CD (HS) (WH) parthenium (PH)

( 10

9
Element Cattle Poultry Fg Biogas Sewage Fg
manure dung dung manure slude manure

Cu (mg kg ¥ 51(8-117)b 66(28-182) 108(23-211) 94(1-360) 166(10-612) 282(27-642)
Mn (mg kg 180(40-312) 339(91-807) 307(74-481) 289(4-1530) 265(21-1941) 358(93-907)
Se (mg kgl) 0.59(0.12-0.84) 1.40(0.54-3.19)  1.35(1.08-1.42)  0.80(1.15-3.36)  2.08(0.27-13.1)  3.37(2.01-3.57)
Zn (mg kg4) 164(49-405) 314(92-739) 710(48-1439) 349(14-1715) 683(45-1575) 1156(214-1693)
CulSe retio 92(61-189) 75(21-175) 79(44-140) 132(54-336) 58(4-482) 76(15-441)
Mn/Se retio 397(67-1245) 482(287-1538) 297(244-310) 307(87-2895) 131(15-485) 137(28-554)
Zn/Se retio 470(82-780) 226(163-693) 448(279-1015) 537(281-1154) 320(30-2891) 325(64-1751)

: Sager et al (2007)

Saleque et al (2004)

P) K ()
muriate
1990,
1994 1997 12:9+01:01 / N,
05:08+00:31 / p,17:06+ 01:05 / K, 02:06x00:32 /
152+12 / Zn 00:02+00:03 / N 01:00+00:08

/ P 10:00+01:01 / K
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10 (CD) (FIS)
( 1} parthenium (PH)
Property CcD AS WH PH
pH 8.1+0.1b> 6.25+0.27 7.1+0.03 8.00.1
EC(dsm) 1.2+0.01 1.8+0.04 2.2+0.01 2.7+0.03
TOC (8 kg) 505+15 380+19 312+7.8 470+31
TKN (g kg') 6.5+0.2 21+0.8 6.8£0.5 7.5+0.3
TAP (g kgl 6.6+00.2 7.90+0.3 3.86+0.2 369+0.3
TK (g kgl) 2.8+0.1 3.5+0.25 6.6+0.3 9.0+0.5
TCa (g kgl 1.87+0.08 3.8+0.2 5.75+0.25 2.21+0.05
CN ratio 77.7£3.3 18.1+0.9 45.9+2.3 62.7+5.1
CP ratio 76.5+13.1 48.10+2.3 80.82+6.1 127.3+11
OM (%) 87.5+5.5 65.4+3.8 53.7+5.1 81+6.1
Fe (mg kgl) 1750£140 1585+110 448+11 1090455
Cu (mg kgl) 31+2.1 89+2.8 221+9.3 73x3.3
Cd (mg kgl) 2.10+0.03 4.7+0.04 0.60+0.01 1.10+0.02
Zn (mg kal) 143+8.3 4309 315+10 298+14
Pb (mg kgl) 2.40+0.08 4.0+0.20 0.06+0.008 1.10+0.01
: Yadav et al. (2013)
I Velu
and Munuswamy (2007)
(Streptocephaius dichotomus)
(Artemia sp.) 4
Sornsuphar et at. (2012) (Macrobrachium rosenbergii) 4
(Streptocephaius sirindhornae) (Artemia sp.)
(Moina macropa) , ' 585+0.8 /
54615 / 538+4 / 41442 /
255+2.3 /
278+2 / 162+0.7 /

1)



: Veill and Munuswamy (2007)

n

nutrient

composition

protein

lipid
carbohydrate
moisture
fiber

ash

dry commercial

feed
414+2

6440
27812
51+0.5
31+0.6
162+0.7

: Sornsuphar et al. (2012)

(Oreuchromis mossambicus)

12%

Munuswamy (2007)

auratus)

(

fairy shrimp nauplii

54645
2552
3042
5444
46+0.2
69+0.2

/

content

Artemia nauplii

538+4
187+0.3
59+2
88+2
63+5
6614

)

{Streptocephalus dichotomus)

protein bound sugars 101% (Prasath et al, 1994)

(Streptocephalus dichotomus)

1.3%

1.7%

14

adult Moino

588+0.8
82+2
110+1.9
10640.6
56+12
61+2

Velu and

(Corassius
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4 8
( , 2549)
Ati and
Dumont  (1995) (Streptocephalus  proboscideus)
(Scenedesmus sp.) 0.5 x1035xI05ell/ml 5xl04cell/ml
10
( 5a) (
5b) (Streptocephalus proboscideus)
(Selenastrum capricornutum)
10x106 /1 (Brendonck, 1993)
(Dumont et al, 1994)
(Streptocephalus proboscideus) (Scenedesmus acutus) (Brachionus
calyc'florus) . , 184 +38,

111+14 160+14 /

5
@

(AU et al, 1999)

(b)

: AU and Dumont (1995)



1.29%

14 (Huang et at., 2004)
2

(EC) 7.14
3.7%

56.27% 2.3%

12

animal manure

rabbit manure

swine manure

goat manure
poultry manure

COw manure

Ca
137
137
137
124
112

: Ano and Ubochi (2007)

Ano and Ubochi (2007)

112-137 %
112 % 025 %
( 12
(2555)
10 1
(OM) 36.19% 2.0% 1.3%
- 83
14 1 2.60
0.8% 2.9 % ( 13, 14
chemical properties % CN
Mg N organic ¢
2.16 0.25 23.03 16.8
130 0.52 27.13 198
0.83 0.32 2843 20.8
0.89 0.36 29.63 239
1 0.49 31.30 279

16



13
parameter

pH
EC (ds ml)
moisture content (%)
total organic carbon (%)
total nitrogen (%)
total phosphorus (%)
CN ratio

: Huang et al. (2004)

14

pH

moisture content at 75 °c, 20 hrs. (%)

total nitrogen (%)
total phosphate (%)
total potash (%)
sodium (%)

EC (ds/m)

organic carbon (%)
organic matter

C/IN

germination index (%)

(2555)

(e €

pig manure

8.12+0.08
2.90+0.05
68.3+0.17
36.6+0.77
3.24+0.12
1.72+0.01
11.3+0.58

(TP)
15 Huang et al. (2011)

79
2243
20
13
307
0.3
7.14
20.99
36.19
101
80.46

(TP)

sawdust

5.55+0.07
0.02+0.00
8.12+0.35
46.5+2.78
0.07+0.00
0.006+0.000
664+14.6

83
30.04
23
0.8
29
01
2.60
32.64
56.27
141
89.59

17
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variable
TN

TK

n

unit
%
mg

g
%

mg
gkg
%
mg
gkg
gkg
gkg

: Huang et al. (2011)

al. (1997)

2626 |
(02

16

period

initial experiment
control
final experiment

control

temperature

(°c)

28.2+0.4
28.2+0.4
28.6+0.5
28.8+0.4

: Munuswamy et al. (1997)

mean
373
2508.77
53.35
1.73
713.69
14.47
1.65
941.29
454
7.95
57.47

m <
minimum maximum
2.89 5.20
1294.40 5395.15
34.79 75.16
1.09 2.18
286.20 1692.77
7.27 20.88
1.35 193
290.80 3025.55
201 10.90
0.97 20.35
10.27 154.28
(Streptocephatus dichotomus)
364 /

(C02 (CO39

pH conductivity dissolved

(ps/cm) oxygen

(mgli)

8.1+0.1 380+1.1 9.75+0.18

8.3+0.1 383%2.7 7.72+£0.54

8.3+0.1 381+2.2 9.35+0.18

8.4+0.1 392+4.5 6.28+0.13

18

SD.
0.51
1078.56
8.47
0.36
337.95
294
0.14
570.28
197
3.98
31.46

Munuswamy et

(HCO03) ( 16)
17)

free C02 carbonates bicarbonates

(mg/l) (mgA) (mg/l)
1.54+0.60 24+1 3412
1.32+0.49 231 34+1
2.20%0.77 10+1 22+1
2.42 + 0.49 9+ 2 23+ 1



period

initial experimental
control

final experimental
control

phosphate

(mg/l)
(PO4P)
8.32+0.56
4.42+0.31
5.20+0.26
2.1240.22

: Munuswamy et al. (1997)

(Streptocephalus dichotomus)

et al, 1997)

6

1200

: Munuswamy et al. (1997)

nitrate nitrite
(mgA) (mg/l)
(NO3N) (NO-rN)
13.12+2.10 0.72+0.06
13.52+0.421 0.62+0.06
8.05+0.37 1.30+0.20
5.99+0.23 1.27+0.17
Body length
i%Control

chlorophyll a
(mg/m)

47.38+1.85
19.26+1.02
28.88+0.99

12.50+0.141

EH Experimental

chlorophyll b
(mg/m)

6.58+0.22
3.50+0.21
4.34+0.13
1.44+1.14

19

chlorophyll ¢
(mg/m)

32.30+2.24
17.25+0.04
14.52+0.28
7.70+0.91

6 (Munuswamy
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(completely randomized design, CRD) 2
1 2 0. 10.2 0.3 g/L



21

3. 1 0.05, 0.1 0.15
500

4. ammonia, nitrite-nitrogen, nitrate-nitrogen soluble

reactive phosphate, total phosphate, total kjeldahl nitrogen, alkaline, pH temperature

conductivity 3

(CRD)

0.1 /

33

One-way ANOVA SPSS

34

35
2556 - 2557
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4
1
11 ,
0.1,0.2, 0.3 J 3 1.652+0.317 ppm
4.100+0.536, 4.100+0.536 ppm 1.045+0.350 ppm 1.148+0.124
ppm 1.240+0.049 ppm 6 4.416+0.090,
5.402+1.569, 5.238+0.611 ppm 1.919+0.432, 1.812+0.098, 1.979+0.220
ppm 9 2.307%0.340, 1.875+0.083,1.392+0.080 ppm
0.845+0.038 ppm 0.809+0.093, 0.769+0.043 ppm 12
. 0.1 / | 0.2, 0.3 /
0.296+0.029 ppm 0.029+0.029 ppm 12

(p>0.05) 15
0.721+0.052, 0.717+0.004, 0.821+0.064 ppm
0.697+0.232, 0.613+0.062, 0.565+0.048 ppm
(p<0.05)

nitrosomonas
1 8, 19, 20,
21, 22 7,8

18 (ppm)

&)

0 01 0.2 0.3
1.272+0.072 1.652J_r0.31-7l[jk 1.384+0.224 1.240+0.049
1.272+0.072b 1.04510.350IO 1.148+0.1241r  1.444+0.201
1.272+0.072b  1.504+0.2310> 4.100+0.536&  4.787+0.624&

ab (p<0.05)
31



19 (ppm)

6
@)

0 0.1 0.2 0.3
2.327+0.252 1.919+0.432c  1.812+0.098c* 1.979+0.220c*
2.327+0.252 2.451+0.359 3.27310.676135* 2.60610.5586*
2.327+0.252 4.416+0.09Qdr 5.402+1.569& 5.238+0.6114

ahc (p<0.05)
3b'c
20 (Ppm)
9
(9l
0 0.1 0.2 0.3
1.164+0.134 0.885+0.066 0.809+0.093 0.76910.043ka
1.164+0.134 0.845+0.038 2.019+0.753 1.1251“0.095(1:}k
1.164+0.134 * 2.307+0.340&  1.875+0.083ad' 1.392+0.080bock
ahcde (p<0.05)
ab' ‘o
21 (ppm)
12
(a/l)

0 0.1 0.2 0.3
0.389+0.2454  0.000+0.000d  0.021+0.021&  0.000+0.000a
0.389+0.2453  0.000+0.0003  0.296+0.0294d"  0.000+0.0003
0.389+0.245d  0.000+0.000&  0.000+£0.000&  0.029+0.029d

3

(p>0.05)



22 (ppm) '
15
(8/0
0 0.1 0.2
0.965+0.378 0.697+0.232 0.61310.062g
0.965+0.3783 0.705+0.0293 0.689+0.033 *
0.965+0.3783 0.721+0.0523% 0.717+0.0043

3 (p>0.05)
3
8.000
a
, P
3 6 9 1
0 § ol 88 02
0 3 01 m 02
0 '@ A 02

ahcd (p<0.05)

0.3
0.565+0.048
0.617+0.0143
0.821+0.0643

15
§ 03
0.3
8§ 0.3
15

24



25

E
a
1
-3 * 0 *» « 1 01 &™ 02 ««N 0.3
=N 0 01 0.2 >— 03
m! ]0 FEN 01 rd 072 B», 0.3
8 15
12 ,
0.1,0.2,0.3 / 3 0.041+0.022 ppm
0.025+0.006, 0.096+0.029 ppm 0.000+0.000 ppm
0.003+0.003,0.009+0.009 ppm 6 0.045+0.024 ppm
0.064+0.011,0.109+0.013 ppm 1.919+0.432, 0.031+0.014 ppm
0.037+0.014 ppm 9 0.006+0.004 ppm
0.022+0.005,0.059+0.009 ppm 0.001+0.001 ppm 0.001+0.001
ppm 0.003+0.003 ppm 12 0.011+0.005 ppm
0.013+0.012 ppm 0.008+0.008 ppm 0.000+0.000 ppm
0.2 / 0.006+0.006, 0.006+0.004 ppm
0.000+0.000 ppm 12
(p>0.05) 15
0.004+0.004 ppm 0.2,0.3 /
ip<0.05)

nitrobacter
23, 24, 25, 26, 27 9, 10



23 (ppm)

(g/0
0 01 0.2 0.3
AN 4
0.001+0.001 0.041+0.022 0.018+0.018 0.014+0.013
-k .b
0.001+0.001 0.000+0.000b  0.003+0.003 0.009+0.009
0.001+0.001b  0.005+0.004b  0.025+0.006b* 0.096+0.029&

db (p<0.05)
ab'
24 (ppm)
6
(8/0
0 01 0.2 0.3

0.035+0.009 0.045+0.024 0.036+0.020 0.037+0.014
0.035+0.009 0.023+0.002’ 0.031+0.014b  0.040+0.007b
0.035+0.009F  0.044+0.006kr  0.064+0.011b*  0.109+0.013&

ab (p<0.05)
db
25 (PPm)
9
(g/0
0 0.1 0.2 0.3

0.023+0.009 0.006+0.004 0.001+0.001 * 0.008+0.008 "
0,023+0.009 Q.001+Q.001b*  0.005+0.005b 0.003+0.003b¢
0.023+0.009e 0.003+0.001b¢  0.022+0.005d&*  0.059+0.0093
ab (p<0.05)
3b



26 (ppm)
12

0
a&
0.022+0.022
0.022+0.022&
0.022+0.022 *

27 (Ppm)
15
0
O.OOO+0.OOOU
O.OOO+0.OOOU
0.000+0.000k"
ab
3b
13
0.2 10.3 / 3
0.281+0.031, 0.369+0.040 ppm
0.228+0.049 ppm 6
0.277+0.046,0.371+0.028 ppm
0.276+0.004 ppm 9

0.264+0.042 ppm
0.258+0.004

ppm 12

0.425+0.082 ppm

15

01
0.011+0.005
0.000+0.0003
0.001+0.001&

01
br
0.000+0.000
0.000+0.000 *
0.004+0.0043

0.386+0.085 ppm

0.136+0.018, 0.220+0.013, 0.263+0.001 ppm
0.234+0.024, 0.314+0.021, 0.434+0.087 ppm

(D
0.2
0.006+0.006
0.006+0.0043
0.013+0.0123
(p>0.05)

(8/0
0.2
b
0.000+0.000
0.000+0.000 ’
0.000+0.000b"
(p<0.05)

0.3
0.008+0.008
0.000+0.0003
0.005+0.004&

0.3
br
0.000+0.000
0.000+0.000
0.000+0.000b¢

0.122+0.036 ppm
0.152+0.008,

0.107+0.005 ppm
0.194+0.074

ppm

21

0.129+0.021, 0.214+0.009,
0.208+0.021 ppm

0.116+0.015, 0.213+0.005,
0.271+0.0245, 0.306+0.010,

0.110+0.021, 0.197+0.012, 0.246+0.006 ppm

(p<0.05)

01



28, 29, 30, 31, 32

11, 12
0140 41
a a
0.120
| 0.100
b 0.080
0.060
| 0.040
0.020
0.000
3 12 15
0 81 01 11 0.2 I 03
0 M 01 ] 0.2 [ 03
0 01 81 0.2 8 0.3
9 15
ab (p<0.05)
28 (ppm)
3
(8/0
0 0.1 0.2 0.3

O.OO4J_r0.0021]]c 0.110+0.014 O.152+0.008d 0.228+0.049

0.004+0.004 0.122+0.036 0.196+0.010 0.277+0.004

0.004+0.004f  0.107+0.0056  0.281+0.031b*  0.369+0.040d'
abcdef (p<0.05)

abcdeft '



0 o N, 01
-#E£-5 0 01 B#»*
«»* 0 SHB» 01 >*»,
10
29 (Ppm)
6
0 0.1
* xde*
0.019+0.005 0.194+0.074
0.019+0.005 0.129+0.021
0.019+0.005"  0.134+0.005e*
dhcdef

3bcdef

0.2 " 03
02 » 0.3
0.2 0.3
15
(8/0
0.2 0.3
0.243+0.019 0.351+0.074
0.214+0.009 0.276+0.004
0.277+0.046bc  0.371+0.0284'
(p<0.05)

29



30 (ppm)

0
e*
0.016+0.001
e
0.016+0.001
0.016+0.001€¢
ddcde

ab,cde

31 (ppm)

0
0.037+0.001

e
0.037+0.001
0.037+0.001e*

ahcde
3bcde

32 (PpmM)
15

0
e
0.024+0.008
0.024+0.008
0.024+0.0086
ahc e
3bcde

0.116+0.015d¢

ke
0.271+0.024

a
0.136+0.018

0.234+0.024
0.110+0.021

(9/)
0.2 0.3

N ke
0.208+0.021 0.259+0.017 0.386+0.085
0.213+0.005c  0.258+0.004kc*
0.118+0.012dt 0.264+0.042c  0.318+0.019a8

(p<0.05)

@/
0.2 0.3

ket
0.306+0.010 0.425+0.082
0.220+0.013 0.263+0.001
0.149+0.002c¢  0.274+0.026kc*  0.334+0.031b

(p<0.05)

(9/l)
0.2 0.3

0.314+0.021 0.434+0.087
0.197+0.012 0.246+0.006
0.129+0.009¢  0.236+0.027kx*  0.301+0.042»

(p<0.05)

30



11

0.600
0.500
0.400
0.300

0.200

0.100

0500
0.400
0.300
0.200
0.100

0.000

abQlef

**/\))

«SHN

1

01

01

0.1

01

0.1

01

9 12
()
n 0.2
g 0.2
0.2 I
15
(p<0.05)
9 12
()
0.2
> 0.2 g A
FRE 0.2
15

15

0.3

0.3

15

0.3

0.3

0.3

3l



32

14
01,0203 / 3 1.729+0.432 ppm
4.869+1.351, 8.205+0.418 ppm 1.112+0.201, 1.848+0.401, 2.379+0.860
ppm 6 [ 2.552+0.679 ppm 6.137+0.991
ppm 6.256+0.263 ppm 0.408+0.142, 1.242+0.528, 1.157+1.157
ppm 9 2.390+0.177, 5.714+0.920, 7.923+1.173
ppm 0.841+0.227, 1.696+0.180, 2.444+0.801 ppm 12
2.249+0.536 ppm 4.122+0.516, 5.595+0.232 ppm
0.711+0.339, 1.502+0.291, 1.805+0.596 ppm 15
1.816+0.547 ppm 4.306+0.737, 5.866+0.638 ppm
0.213+0.094, 0.484+0.019, 0.700+0.022 ppm
(p<0.05)
33, 34, 35, 36, 37 13, 14
33 (ppm) : '
3
(8/0
0 01 0.2 0.3

1.144+0.448d  1.112+0.201c*  1.848+0.401 ' 2.379+0.860a
. d ket

1.144+0.448 1.729+0.432 3.429+1.128 5.335+0.164"

1.144+0.448d = 1.447+0.722 * 4.869 +1.351 " 8.205+0.418&"

aped (p<0.05)
apb'd
34 (ppm)
6
(9/0
0 01 0.2 0.3

0.000+0.000e" 0.408+0.142c¢  1.242+0.528c* 1.157+1.157c

0.000+0.000¢  2.552+0.679cd 3.862+0.812kc  6.256+0.2633

0.000+0.000e*  1.481+0.741d  6.137+0.991&) 6.115+1.4984
abcde (p<0.05)

3pcde



35 (ppm)

(8/0

0 0.1 0.2 0.3
0.494+0.117°*  0.841+0.227°* 1.696+0.180°*  2.444+0.801°*
0.494+0.117°*  2.065+0.617°* 4.891+0.723F 5.400+0.850b*
0.494+0.117°*  2.390+0.177°* 5.714+0.920r 7.923+1.173&

ap® (p<0.05)
3b°
36 (ppm)
12
(&1)
0 0.1 0.2 03

(0 4
0.000+0.000e* 0.711+0.339 1.502+0.291 1.805+0.596
0.000+0.000 2.249+0.536 3.353+1.094 4.642+1.088
0.00Q+0.000e*  1.307+0.121cde* 4.122+0.516aF 5.595+0.2323

dbade (p<0.05)
3bcde

37 (Ppm)
15

(9/0
0 0.1 0.2 0.3
e
0.000+0.000 0.213+0.094 0.484+0.019 0.700+0.022
e &’\ a et
0.000+0.000 1.816+0.547 2.985+0.614 3.126+1.234
0.000+0.0006*  0.971+0.330d*  4.306+0.737bF 5.866+0.6383
3btde (p<0.05)
3 "de

33



10.000
£
R 8.000
|
6.000
2
2 4000
2.000
0.000
0
0
0
13 ?
ahc 6
10.000
5.000
0.000
0
«N¥x 0
—« 0

14 Ul

3 6 9 12
de
0.1 0.2
0.1 HI 0.2 g
0.1 8§ 0.2
(p<0.05)
m. 1 01 «™p. ' 02 «E4«
«Bo». 0.1 , 0.2
, 01 «®* 11 02

15

0.3

0.

15

3

0.3

0.3

0.3

15

0.3

34



15

0.1,0.2,0.3 / 3
0.1 / 0.205+0.057, 0.205+0.015 ppm

4.869+1.351 , 8.205+0.418 ppm
0.583+0.050, 0.934+0.070 ppm 6
0.598+0.114, 0.921+0.023 ppm
ppm 9
0.704+0.055 ppm

3

0.2, 0.3 /

0.075+0.037 ppm
0.220+0.013,
0.054+0/)27,0.117+0.026, 0.205+0.069
0.197+0.057 ppm 0.518+0.101,

0.000+0.000, 0.089+0.026, 0.178+0.074 ppm

12 0.110+0.070 ppm 02 |/

0.332+0.018, 0.332+0.058 ppm

0.450+0.035 ppm

, 0.3 /
0.000+0.000, 0.033+0.017,

0.054+0.054 ppm 15 0.081+0.055 ppm
0.395+0.064, 0.541+0.077 ppm 0.002+0.002, 0.027+0.027, 0.059+0.059
ppm
(p<0.05)
38 (ppm)
3
A :1( 0
0 0.2 0.3
0.000+0.000f  0.075+0.037¢&" 0.163+0.047d* 0.245+0.066d
O.OOO+0.OOOf O.205+0.057de 0.389+0.014 0.531+0.054
0.000+0.000f = 0.205+0.015c=* 0.583+0.050b  0.934+0.0704
abcdef (p<0.05)
a,bcd” f
39 (ppm)
6
(8/0
0 0.2 0.3
0.0th0.0lZd 0.054+0.027 0.117+0.0é\6d O.205+0.069C*
0.01210.012dc 0.197+0.011 0.461+0.019 0.581+0.026
0.012+0.012d  0.220+0.013c* 0.598+0.114b 0.921+0.023a
ahc (p<0.05)

ah’ 4



38, 39, 40, 41, 42 15, 16
40 (Ppm)
9
@0
0 01 02 0.3

0000:0000d  0.000+0000dF  0.089+0.026 * 0.178+0.074c*
0.000H0.000ck  0.197+0.057 0.440+0.020b*  0.558+0.01 1 b
0.000£0.000d  0.142+0.009 ' ~ 0.518+0.101b*  0.704+0.055&

ahCd (p<0.05)
abcd ; Om
41 (ppm)
12
(8/)
0 01 02 0.3
0.000£0.000 0.000+0.000*  0.033+0.017¢*  0.054+0.054°
0.332+0.018&b
0.000+0.000 0.110+0.070c* 0.283+0.082b"
0.332+0.058ab
0.000£0.000 0.028+0.004 0.450+0.0353
dc (p<0.05)
ab’
42 (ppm)
15
GO

0 01 02 0.3
0000:0G00°  0002+0.00 002740027  0.059+0.059%
0000:0.0007  0.081+0.0558  0.277+0.022 m 0.408+0.Q261
0000:0000¢ 0.024+0.013¢+ 0.395+0.064bF  0.541+0.0773

dhcd (p<0.05)

3pt’

36



1.200
E 1.000
0.800
0.600
0.400
0.200

0.000

15
dlddef

«widte. "0

16

6 9 12
81 01 K 0.2 8§
81 0.1 £ 0.2 B
0.1 | 0.2
15
(p<0.05)
««*dp 0.1 ~Q 02 7 «H»»
-# bm 0.1 0.2 «“r»
S#-» 0.1 ~4£~ 0.2 1

15

0.3

0.3

03

0.3

0.3

103

37



38

16 total nitrogen (TKN)
, 01 ,02,03 / 3 TKN
2.134+0.113, 3.989+0.043, 4.154+0.543 ppm 0.725+0.107
ppm 1.171+0.4990, 1.272+0.264 ppm 6 TKN
2.495+0.275, 4.319+1.654,4.936+0.357 ppm 0.640+0.14, 0.640+0.315,
0.895+0.065 ppm 9 TKN 0.842+0.441 ppm
1.437+0.563 ppm 1.336+0.075 ppm 0.204+0.060, 0.464+0.042,
0.725+0.245 ppm 12 TKN 1.384+0.265, 1.708+0.195 ppm
2.187+0.358 ppm 0.879+0.095, 0.964+0.151, 1.033+0.239 ppm
15 TKN 1.544+0.064 1.932+0.194,1.980+0.204 ppm
1.166+0.124 ppm 1.480+0.205, 1.363+0.230 ppm
(p<0.05)
TKN
44, 45, 46, 47, 48
17, 18
44 TKN  (ppm)
1 Yoes
AAANE: © =
0 0.1 02 0.3

0.560+0.229e  1.352+0.324bd’
0.560+0.2296  0.725+0.1076
0.560+0.229¢  2.134+0.113p

1.171+0.499d 1.272+0.2640d
1.443+0.077™  1.740+0.061 bc
3.989+0.043a& 4.154+0.543&

dbode (p<0.05)
a' cde
45 TKN  (ppm)
6
; (0
0 01 02 0.3

Q.698+0.06QC  0.640+0.146
0.698+0.060c*  1.448+0.209kc*
Q.698+0.06QC  2.495+0.275W*

ahc
allb 1

0.640+0.315¢*  0.895+0.065kcr

2.160+0.248b "' 1.841+0.131lkxr

4.319+1.6543  4.936+0.357&
(p<0.05)



46 TKN  (ppm)
9
&)

0 0.1 0.2 0.3
0.693+0.195dx* 0.204+0.060 0.464+0.042lx*  0.725+0.245ax
0.693+0.195dx* 0.321+0.070¢ 1.437+0.563& 0.735+0.056&b
0.693+0.195ax* 0.842+0.441sb  1.331+0.2369& 1.336+0.075&F

aldc (p<0.05)
3bc
a7 TKN  (ppm)
12
(9/l)

0 01 0.2 0.3
0.996+0.246 0.879%0.095 0.964+0.151 1.03310.239be*
0.996+0.246 1.384+0.265 1.708+0.195ab* 1.336+0.232
0.996+0.246hc  1.219+0.197hc*  1.607+0.275a 2.187+0.3584

dhe (p<0.05)
3bc
48 TKN  (ppm)
15
(g

0 0.1 0.2 0.3
1.219+0.256b* 1.405+0.265ab* 1.480+0.205 1.36310.230ab*
1.219+0.256b* 1.166+0.1221b* 1.565+0.157 1.591+0.108
1.219+0.2560  1.544+0.064&d  1.932+0.194&  1.980+0.204a

ab (p<0.05)

ab

39



7.000
6.000
| 5.000
g 4.000
g 3.000
2.000
1.000
0.000
3 6
% 0 01 11
0 0.1 B
0 0.1
17 total kjeldahl  nitrogen
15,
ahcde
—#* 0 HUH ' 01 A
0 01
"o 0.1
18 total  kjeldahl nitrogen

15

0.2

0.2

0.2

0.2

0.2

12

88
81
88

(p<0.05)

**I\«l

15

0.3

0.3

0.3

03

0.3

0.3

40



41

17
0.1, 0.2,0.3 / 3
0.1 / 98.11+0.00 ppm 0.2, 0.3 / 196.23+0.00,
228.93+32.70 ppm 0.1 /
98.11+0.000 0.2 / 98.11+0.00 ppm
0.3 / 98.11+0.00 6 130.82+32.70
ppm 228.93+£32.70,261.64+32.70 ppm 01 /
98.11+0.00 ppm 0.2, 0.3 /
98.11+0.00, 130.82+32.70 ppm 9 0.1, 0.2 /
98.11+0.00 ppm 0.3 /
130.82+32.70 ppm 98.11+0.00 ppm 12 98.11+0.00
ppm. 12
(p>0.05) 15 130.82+32.70 ppm
, 0.2 / 196.23+0.00 ppm 0.3 /
196.23+0.00 ppm 98.11+0.00 ppm
(p<0.05)
49, 50, 51, 52, 53 19, 20
49 (Ppm)
3
(8/0
0 0.05 0.1 0.15

98.11+0.000°  98.11+0.000°*  98.11+0.000°* 98.11+0.000°
98.11+0.000°  98.11+0.000° 98.11+0.000° 163.52+32.706b
98.11+0.000c ~ 98.11+0.000°*  196.23+0.000ay 228.93+32.703&

ahc (p<0.05)
ap’



42

50 (ppm)
6
(80
0.1 0.2 0.3
98.11+16.350°  98.110.000 98.11+0.G00 130.82+32.706

b
9S.11dtl6.350 * 130.82+32.706c  196.23+0.000 196.23+0.000b
98.11+16.350 98.11+0.000c*  228.93+32.703dy 261.64+32.703&

ahc (p<0.05)
ab'’
51 (ppm)
9
(8/0
0 0.1 0.2 0.3

br br
98.11+0.000 98.11+0.000 98.11+0.000 98.11+0.000
b
98.11+0.000 98.11+0.0008  98.11+0.000 *  130.82+32.706
98.11+0.000b = 98.11+0.000k 98.11+0.000b* 98.11+0.000b*

ab (p<0.05)
ab
52 (Ppm)
12
@b
0 ) 0.1 0.2 0.3

*

98. 11dh0.000 98.11+0.000 98.11+0.000 98.11d=0.000

98.11+0.000& 98.11+0.000d  98.11+0.0003  98.11+0.000&

98.11+0.000d ~ 98.11+0.000&  98.11+0.000&  98.11+0.000&
(p>0.05)



53 (ppm)

15

0

br br
98.11+16.35 98.11+0.00

(7
0.2
98.11+ .

b*
98.11+16.35 130.82+32.70b  196.23+0.00a
98.11+16.35b¢ 98.11+0.00b* 196.23+0.003

dhc
3b’c
0 0.1
0 HI 0.1
0 0.1
19
ab

(p<0.05)
12
0.2
0.2
81 0.2
15

(p<0.05)

0.3
br
98.11+0.00
196.23+0.00
98.11+0.00hH"

15

0.3
81 0.3

03

43



44

300.00 1
250.00 |
E )
. 20000 4
150.00 -
L 100,00
W 4
® .
50.00 |
0.00 X
12 15
()
0 ) 0.1 3j0Q 0.2 3* «s$4+ QO3 F
A 0 ) 01 ~ Lo 0.2 *REA 0.3
0 »iH*« 01 0.2 QuN* 0.3
20 15
18
0.1,0.2, 0.3 / 3 33.3+3.33, 86.6+12.02,
126.60+8.82 ps/cm 6.60+3.33, 20.0 +0.00, 30.00+5.77 ps/cm 6
46.60+3.333, 90.00+23.09, 116.6 +6.67 ps/cm
0.00+0.00, 20.00+5.77, 23.30+8.82 / 9
36.60+3.33,70.0+£11.55,93.3+8.82 ps/cm 14.60+1.33,13.30+3.33,
23.30+ 8.82 ps/cm 12
43.30+0.88, 80.30+8.8 8,103.30+4.37 ps/cm 15.30+1.20,
25.30+£2.40, 29.00+3.79 ps/cm 15 37.60+0.88,
72.00+5.51, 92.00+6.00 ps/cm 13.30+1.20, 21.30+2.60,28.60+3.48
ps/cm
(p<0.05) ( )

54, 55, 56, 57, 58
21, 22



54 (ps/cm)

0
0.000£0.000s
0.000+0.000
0.000:£0.000s

dbcdef's

ab'c’*efS

(lis/em)
6

0
0.000+0.000
0.000+0.000°*
0.000+0.000°’

5,bcde
abcde
56 (ps/cm)
9

0
0.000+0.000°*

0.000+0.000e*
0.000+0.0006

dhcde
3b’' *d e

01
6.60+3.333fs*
20.0£5.774
33.3£3.333c

0.1
0.00+0.000
26.6+6.667 *
46.6+3.333°c"

0.1
14.6+1.333c"
20.0+5.774ak

36.6+3.333°*

(8/0
0.2 0.3
20.0+0.000ef 30.0£5.774c=
43.3+3.333 53.3+£3.333
86.6+12.019b* 126.6+8.8194'
(p<0.05)
(8/0
0.2 0.3
20.0+5.774 23.3+8.819
50.0+0.000° 50.0+5.774°
90.0£23.094*  116.6+6.6673
(p<0.05)
(8/0
0.2 0.3
13.3+3.333d*  23.3+8.819°c*
53.3+3.333r  56.6+3.333b*
70.0+11.547¢  93.3+8.819&"
(p<0.05)

45



57 (ps/cm)

12

0
7.3+1.856s"
7.3+1.856s
7.3+1.856¢"

abicders
apb,cdefs

01
01

01

21
abcdefh

46

(8/0
0.1 0.2 0.3
15.3+1.202s 25.3+2.404p 29.0+3.786p
a
34.6+2.603 54.6+0.882 65.3+0.667c
43.3+0.882¢*  80.3+8.876kr  103.3+4.372&
(p<0.05)
9 12 15

d 0.2 Il 0.3

81 0.2 0.3

® 0.2 ] 0.3

15

(p<0.05)
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58 (jjs/cm)
15
CID)
0 0.1 0.2 0.3

10.0+1.155H 13.3£1.20297%  21.3+2.603f¢  28.6+3.4806*
10.0+1.155H 26.3+2.728s 49.0+1.000a 58.3+2.848¢*
10.0+1.155h 37.6+0.882d 72.0£5.5080 92.0+6.0004

dbcdefeh (p<0.05)
abcdepsh
0 **»» 1 01 «-» 0.2 03
- - 0 0.1 . 0.2 0.3
0 &, , ' 01 AN, 0.2 « Ny , 03
22 15
1.9 -
01,0.2, 0.3 / 3 - 7.89+ 0.21,
7.24+0.02, 7.28+0.03 6.83+0.12, 6.57+0.02,6.58+0.03 6
- 7.82+0.12 7.83+0.57, 8.88+0.08
7.28+0.08, 6.96+0.02, 6.88+0.02 9 - 7.34+0.16
6.89+0.12 7.41+0.19 6.51+0.02, 6.31+0.02, 6.23+0.02 12

- 8.85+0.05, 8.98+0.09, 9.10+0.03
7.75+0.17, 7.35+0.07, 7.16+0.01 15 - 7.42+0.18,



6.80+0.03, 6.85+0.02

C02
59, 60, 61, 62, 63
59 -
3
0 0.1
9.15+0.272 6.83+0.115
9.15+0.272 7.06+0.051
9.15+0.272a 7.89+0.205b"
dbcde
BB, 1%
60 -
6
0 0.1
9.02+0.081a  7.28+0.075 hc*
9.02+0.081 * 7.82+0.122 b
9.02+0.081a 7.69+0.172b¢
abc
e
61 -
9
0 0.1
8.83+0.027a  6.51+0.0244t
8.83+0.027&  7.14+0.095af
8.83+0.027a  7.34+0.158b
abdeféhl

ab,ah *'f""1'1

6.54+0.02, 6.36+0.00, 6.33+0.00

(p<0.05)
23, 24
(8/0
0.2 0.3
6.57+0.022 6.58+0.029
6.89+0.076 6.76+0.021
7.24+0.015a  7.28+0.025¢
(p<0.05)
(8/0

0.2 0.3
6.96+0.023c" 6.88+0.015¢
7.33+0.061 b 7.30+0.178kc
7.83+0.5660" 8.88+0.084&

(p<0.05)

(g/l)

0.2 0.3
6.31+0.022h* 6.23+0.020**
6.89+0.120d 6.59+0.018ff
6.83+0.024¢e*  7.41+0.191b¢

(p<0.05)
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62 -
12
(8/0
0 0.1 0.2 0.3
&42+Q174U 7.75+0.169 7.35+0.074dc 716+0007d
8.42+0.174 8.32+0.085 8.13+0.163 8.43+0.029 *
8.42+0.1748' 8.85+0.0544 8.98+0.0874 9.10+0.032&"
ahctd (p<0.05)
ab'td
63 -
15
@b
0 0.1 0.2 0.3
8.55+0.182 654+001éu# 6.36+0.003d 6.33+0.OO3d
8.55+0.182 6.72+0.038 6.66+0.050€Crr 6.56+0.015
8.55+0.182 * 7.42+0.178" 6.80+0.027¢* 6.85+0.018c
abdd (p<0.05)
ab'd
110 (°0
0.1, 02, 03 / 3 6
27.30+0.06 °c 02,03 / 27.36+0.03, 27.36+0.03
°c 27.20+0.00, 27.16+0.03, 27.23+0.03 °c 9
27.80+0.00, 27.70+0.00, 27.66+0.03 °c 0.1,0.2
/ 27.50+0.00, 27.53+0.03 °c 12 31.86+0.09
°c 32.20+0.00 °c, 32.23+0.03 °c 31.66+0.03 °c
31.83+0.07 °c 31.76+0.09 °c 15 01 /
28.70+0.00 °c 0.2 / 28.70+0.00,
28.70+0.00 °c 03 / 28.70+0.000 °c
28.60+0.00, 28.66+0.03 °c 28.63+0.03 C
(p<0.05)

64, 65, 66, 67, 68 25, 26



23

10.00

? 800
| 6.00
I 400
« 200

0.00

24

adcdefshi

<Ny,

0.1

01

01

01

01

01

m 0.2 B
81 0.2
0.2
15
(p<0.05)
9 12
« N *@0.2 *ed*
R 0.2
«F»» 0.2

15

03

0.3

0.3

15

0.3

0.3

0.3
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(%0
3
0 0.1
0.00+0.00 0.00+0.00*
0.00+0.00 0.00+0.00
0.00+0.00 0.00+0.00*
*
65 (°0 b
6
* 0 0.1
27.26+0.033ab * 27.20+0.000ad
-, .abed*
27.26+0.033 27.30+0.058

27.26+0.033
27.26x0.0338xd bt

abcd
ap’ o
66 (°0
9
0 0.1
27.86+0.033 27.50+0.000(JDF
27.86+0.033a  27.50+0.033c¢*
27.86+0.033&  27.80+0.0003
apQd

ab'td

(0
0.2 0.3
0.00+0.00* 0.00+0.00
0.00+0.00* 0.00+0.00*
0.00+0.00* 0.00+0.00*

(1
0.2 0.3
27.1620.033¢¢  27.23+0.033b 1
27.36+0.033  27.30+0.000

27.33+0.033d"  27.36+0.033d

(p<0.05)
(o
0.2 0.3
27.53+0.033 27.56+0.033
27.53+0.033¢*  27.43+0.033c¢
27.70+0.0000  27.66+0.033b
(p<0.05)
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7 (%0
12
(&)
0 0.1 0.2 0.3
31.80+0.153 31.66+0.033 31.90+0.058 31.76+0.088

31.80+0.153c*  31.86+0.088aC”  31.83+0.067ac*  31.90+0.000&
31.80+0.153kc 31.80+0.306l  32.20+0.00Qkc* 32.23+0.033&

s 1 (p<0.05)
abcd
68 (°0
15
(8/0
0 0.1 0.2 0.3

28.76+0.033 28.66+0.033 28.70+0.0003  28.63+0.033
28.76x0.033 28.60+0.000 28.66+0.033lc"  28.70+0.000a*
28.76x0.033a& 28.70+0.000eb  28.70+0.000&8  28.66+0.033kc*

a 1

aﬁt% (p<0.05)

3bcd
2.

!

0.083+0.013, 0.053+0.026, 0.093+0.003  / ( 69) 33.33+16.6 7,
22.22+11.11,44.44455 7% ( , 70) 2.15+0.0 8,1.58+0.79,
2.32+0.07 ( 71)

(p>G.05)
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30
25
R 20
15
3 10
5
0
0
0
25 (°0
abd
40.00
S
% 20.00
0.00
0
« N 0

6 9 12 15
Il 0.1 0.2 g 0.3
ft 0.1 3 0.2 0.3
0.1 0.2 0.3
15
(p<0.05)
3 6 9 12 15
<« |[|» 01 0.2 <HNEy 0.3
«N» 01 -4 — 0.2 <> 0.3
0.1 , 0.2 «N» 0.3
15
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0.083+0.026 0.053+0.046 0.093+0.007
(p>0.05)
(%)
33.33+28.867 22.22+19.244 44.44+9.622
(p>0.05)
( )
2.15+0.132 1.58+1.443 2.32+0.116

(p>0.05)
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0.093+0.007 [ 2.32+0.116 44.44+9.622 %

dy 3 dl Y o U £ dl = } :J’ 1 Y o ¥ ¢ Y ¥
wnanstluenansnanulidmsunisidnuienisnwintu ldeuaelmihluldusslowisunise

lidnsdllas visdu Bnnsnuilvidnuaiien uagdesdndsdsivesenasnnaseiniinisunluly
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