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Summary

These studies were conducted to determine the effects of pig slurry for
cultivating sorghumxsudangrass hybrid(Sorghum bicolor (L.) Moench) mainly
cultivated in summer in double crop systems for forage production on the
productivity of sorghumxsudangrass hybrid, the characteristics of runoff and
leaching water in Jeju area.

Experiment 1 was carried out to investigate the effects of chemical
fertilizer and ferment properties of pig slurry on the dry matter yield of
sorghumxsudangrass hybrid and chemical properties of soil. The treatments
were arranged In a randomized complete block design with three
replications, divided into three treatments including chemical fertilizer 200kg
N/ha, aerobic fermented pig slurry 200kg N/ha, and aerobic fermented pig
slurry treated with probiotics 200kg N/ha. There was no difference in the
height of sorghumxsudangrass hybrid in chemical fertilizer and fermented
pig slurry application treatments, when the same amount (200kg N/ha) was
applied. Also the dry matter yields of sorghumxsudangrass hybrid were no
significantly difference in chemical fertilizer and fermented pig slurry
application treatments. The pH of soil showed 5.35~5.63 after testing, which
was no significantly difference, but the content of available P>Os of soil of
chemical fertilizer treatment was significantly higher (p<0.05) than that of
fermented pig slurry applications. The content of K of soil was contained
significantly high(p<0.05) when the aerobic fermented pig slurry treated
with probiotics was applied.

Experiment 2 was carried out to investigate the effects of chemical



fertilizer, pig slurry application levels and methods on the productivity of
sorghumxsudangrass hybrid and chemical properties of soil. The treatments
were arranged in a randomized complete block design with three replications,
divided into seven treatments including chemical fertilizer(200kg N/ha), pig
slurry applications (200, 300, 400kg N/ha) and pig slurry applications (100,
150 and 200kg N/ha) plus chemical fertilizer (100 N/ha). There was no
significantly difference in growing phase of sorghumxsudangrass hybrid in
accordance with the using chemical fertilizer and pig slurry application level.
The dry matter yields tended to be high with increasing rates of pig slurry
application level, and the dry matter yield was higher(p<0.1) in pig slurry
400kg N/ha compared with those of mixed pig slurry applications (100 and
200kg N/ha) plus chemical fertilizer (100 N/ha). But the chemical fertilizer
and pig slurry application resulted in similar dry matter yield when both
was applied by 200kg/ha nitrogen. The dry matter yields per nitrogen kg
were higher(p<0.01) in chemical fertilizer, pig slurry single application and
pig slurry plus chemical fertilizer application applied 200kg/ha of nitrogen
than the other treatments.

Experiment 3 was conducted to determine the effects of applying level
of pig slurry on the characteristics of runoff and leaching water in
lysimeter. Treatments were broken down into five treatments such as
non-chemical fertilizer, chemical fertilizer (200kg N/ha) and pig slurry (200,
400, 600kg N/ha), and 3-time-repeated randomized complete block design
was fulfilled. The dry matter yield of sorghumxsudangrass hybrid was
increased(p<0.01) significantly proportionate to the applying level of pig

slurry in lysimeter. But the dry matter yields were not significantly

_vi_



different when 200kg/ha of nitrogen was applied to chemical fertilizer and
pig slurry. The contents of BOD and COD of pig slurry 600kg N/ha were
significantly higher (p<0.05) than the other treatments at initial application
of pig slurry. And increasing application of pig slurry resulted in increasing
T-N in runoff water. T-P concentration of runoff seemed to be influenced
not so much by the applying level of pig slurry, and there was no
difference among treatments. The concentrations of NOs—-N and NH,~N were
raised(p<0.05) in proportion to the applying level of pig slurry. NO3-N
concentration of leaching water collected from soil depth 20cm and 40cm
was intensified as the applying level of pig slurry and was higher (p<0.05)
in pig slurry 600kg N/ha application. Ca and Mg concentrations of soil
depth 40cm tended to be more intensive than those of soil depth 20cm. K
and Na concentrations were not inconsistent during the experimental period.
In leaching water because NO3;-N and Ca, Mg, K appeared positive
correlation coefficient, simultaneous increase of the cations concentration
including Ca, Mg and K implied that these cations could be leached by
accompanied with NOs—N.

In conclusion, pig slurry at the volcanic ash soil in Jeju area can
replace the chemical fertilizer as it is tested that applying 200kg N/ha of
pig slurry and chemical fertilizer show the same productivity of
sorghumxsudangrass hybrid. But more than 200kg N/ha of pig slurry may
not be appropriate because it may contaminate the runoff and leaching

water even though it may increase for the forage productivity.
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Table 1-1. Monthly mean air temperature and precipitation between the
experimental period and the average previous 30 years in Jeju

Months

Items
May June July Aug. Sept.

Temperature 30-yr Avg. 175 21.2 25.7 26.5 297

(€) Expt. period  17.2 21.6 26.4 928.0 299

Precipitation 30-yr Avg.  83.2 189.8 232.3 258.0 188.2

(mm) Expt. period 16.0 97.6 166.2 169.6 331.2
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Table 1-2. Soil chemical properties -of the experimental field
pH OM  Av. P,Os Ex. cations(cmol /kg) CEC
(1:5) (g/kg)  (mg/kg) Ca Mg K (cmol'/kg)
5.28 32.0 158.0 6.33 2.48 0.88 16.48
Table 1-3. Chemical composition of applied pig slurry
I temns T-N PzOs KzO CaO Mg O
(%) (%) (%) (%) (%)
pPs! 0.19 0.028 0.116 0.023 0.007
PS+P? 0.05 0.004 0.117 0.004 0.003

'Aerobic fermented pig slurry

?Aerobic fermented pig slurry treated with probiotics
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Table 2-1. Monthly mean air temperature and precipitation between the

experimental period and the average previous 30 years in Jeju

Months
Items
May June July Aug. Sept.
30-yr Avg. 175 21.2 25.7 26.5 22.7
Temperature Expt. period
(€ 2000 17.2 216 26.4 28.0 2.2
2001 185 22.3 26.7 26.8 23.1

30-yr Avg. 882 1898 2323 2580 1882

Precipitation Expt. period
(mm) 2000 16.0 97.6 1662 1696 331.2
2001 1054 2597 1231 2339 109.7
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Table 2-2. Soil chemical properties of the experimental field

pH OM Av. P,O;  Exchangeable cation(cmol /kg) CEC
(1:5) (g/kg) (mg/kg) Ca Mg K Na  (cmol'/kg)
513 53.7 83.1 1.72 0.78 1.86 0.13 12.9

2 Aol FAIE =wen]e] v AR T-N 0.48%(0.33~0.62%), P2Os

ol
ol

gh?

0.2996(0.18~0.40%), K20 0.30%(0.28~0.32%) 2.2 A dnkA o=z Agy =

v S o] g3t 2-3).

Table 2-3. Chemical compositions of applied pig slurry

Year T-N P205 K20 CaO MgO

(%) (%) (%) (%) (%)
2000 0.62 0.40 0.32 0.22 0.06
2001 0.33 0.18 0.28 0.14 0.06
Mean 0.48 0.29 0.30 0.18 0.06
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Table 3-1. Monthly mean air temperature and precipitation between the

experimental period and the average previous 30 years in Jeju

Months

Items
May June July Aug. Sept.

Temperature 30-yr Avg. 175 21.2 25.7 26.5 297

(C) Expt. period  18.1 215 27 4 279 9232

Precipitation 30-yr Avg. 82 1898 2323 2580 1882

(mm) Expt. period 124.8 66.1 55.7 405.1 3485
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Table 3-2. Soil chemical properties of experimental pots before trial

pH T-N OM Av. PO: Exchangeable cation(cmol /kg)

CEC
(1:5) (%) (g/kg) (mg/kg)

Ca Mg K Na  (cmol/kg)

533 055 1480 141.7 2.34 0.70 0.29 0.12 129

o= 2002 =0 AEE T3l
grol el A
A e,

Table 3-3. Chemical compositions of applied pig slurry

T-N P05 K20 CaO MgO
(%) (%) (%) (%) (%)
0.053 0.01 0.22 0.01 0.001
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Fig. 3-1. Detailed drawing of lysimeter

_25_



slEd A T AET WA

4.

A 2]
600kg

Eites

SS405 FFo =

=
FE

=

400,
FA Tt

200,
S

] 8- (7] H]

H| £ +-(200kg N/ha),

[13
of

3}

50 7,

0.19m*=

Sed

5. Alu|@r 3 m

1) AH =

1]

5

JEo 2

=
=

ZelE 247t 200-150-150kg/ha

wK

agk~7F 7~89 H Y

= A Wz A

A4 50%, Pet K

il

oR
s
or

3}A

1l

!
=0
Mo
‘_l,_ul

S

t}

e FE 2Bem, FUAE 2~

Eis

NG A g F AE

ol

—

172

=

30kg/ha%ith.

o
) .

)

, T

al

[ex]
s

3

3cmE AA

6. &8 U Al=dFH

o

=
—_—

e
ol

—_
fite)

e

AT,

_26_



W
N
T

B
B

A

A2 7E 30L el

A 5Bl A

B

E2 20ecm@t 40cmel A

A4S 1L A% AH 8

o
T

o
©

A+

& it

14

2

=
525

53 AA A

&

18, 749 14, 8¢ 264, 9¢¥ 2149

ey

=
T

|

A9

3

Dz

XOP

2] el A 7F

%

= 7

7o

s

o
0

—

0
Gl

BEEAE HE F o)

—_

70C Azx7)ANA 72413 AZAZ]

=
=

Al AR Tkg W

o

ol

—~
fife)

I ]

7] Ao ARE

S

|

lysimetere] =%

KX
=

£

EE

Z

B rel

_27_



Ho

ol

il

= gae-oly

A Ao BOD

43 5 rtEAY. COD= ¥

il

A (Agilent 8453, Hewlett Packard, USA)= 220nm ol 4]

-
[e]

Fol AdbE T 1efan

A8

=
=

B3B3 = A2 880nm ol A

o

B

o] @& t}

Ea

50ml & &=}

Indophenol- blue® = ©]&3lo] Al5E&

KR
|

NH4-N

oo
Nd

o

15

m

1

ol
oH

f 10ml ¢t YERZFAUYESR &

o

EEEIR

Fe] AlLks] ok
8E 045m filter(MFS-25, Advantec)® S Al A o] &= 2 ulE 12 9 (Dionex,

A5

=
=

E=AZ 630nm °l A

)37
o O

Fol &4 i (Ca, Mg, K,

o]
=

skl NOs-N

°l-&

ICS-90, USA)=

=i
=

ICS-1000

7} lysimeteroll A1

=
1]

0.45/m filter(MFS-25, Advantec)®=
.

P
T

Algz ol&stdn. AMFE &2
o] &= ZutE 17 9] (Dionex, ICS-1000

/}jl
A A

o] -&

ICS-90, USA)=

o]
=

NO3;-N % ¢Fo] A H(Ca, Mg, K, Na)S #2453}

_28_



(3) B¢

=r

I
Ho

SAS &7 packageE

X A O
B

3

B

gl

stol A sHaTh

&

Duncan’s Multiple Range TestZ ©]

_29_



dF

LN

1

Ao u| X

E

=

=291

V. 2% 2 1

FZo AESFTFE, AR 2 EY

AT

B T OoX "
\q—ol o M_} B._L Mc ol ‘N‘_ ‘W ﬂ Of 1__/l
A B SEGIE R N ]
_ X o W L, o E
= o) .o R~
fhl iL E ey ‘Dl < < Ea Lt
< % - ma m - AT
= = E]E 0 o N IH oo W W
= ~, © < N i
~ N - =0 o A G
R AL
T T
¥ Zzded Mg
T A - S S
s T g N PN
G ET &S 24T T 5L
AR I R I R
T LT~ SR < m T
%m.%m@_gﬂ%%<4ﬂa
(- == o) I z0 X Hlo =
Fw RS ooy T TR -
E < prt M ox o I
O KOu = ok Hoﬂ o o off ZH 3%
i = N N oo ~ T R D o= N N
< = —~ 5 W = 5 S VN
— ~ iy e
= 1, -t o o 2 oa T .
=S — ol ‘Wﬂ e
Gl Mot o &N in B o o o
h 2= S T o o B %o do o
N ooy H ) KT HF T T N
KO ~o CARE T ol o B
K I R 1 5 o~ W NG T o=
Mo W oo O HoM AT oz
ill Toom ) O o) m !
N 7l%ﬂel#§%mlﬂz.ﬂ
> IZPIzauEiiiRLE
i TitITiL.cETEEIIE
Q0 ww S N I
~ Hu%#ml%ﬂmam_nﬂ#ﬂﬂﬂ
ol ﬁ . BEom ™ W i M H )
5 < — o I3 <
qu F o B N e

- 30 -



Table 1-4. Plant height of sorghumxsudangrass hybrid as affected by

chemical fertilizer and pig slurry applications

Plant height (cm)

Treatment 30 d 60 d 1st harvest 2nd harvest
(June 17) (July 17) (Aug. 17) (Sept. 27)
CF' 200kg N/ha 55.3 209.7 256.5 169.4
PS* 200 57.6 219.2 250.7 165.6
PS+P* 200 59.3 218.2 260.0 162.2

'Chemical fertilizer
“Aerobic fermented pig slurry

Aerobic fermented pig slurry treated with probiotics

* NS ! not significant
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Table 1-5. Dry matter yield of sorghumxsudangrass hybrid as

affected by chemical fertilizer and pig slurry applications

Dry matter yield (kg/ha)

Treatment 1st harvest 2nd harvest
Total

(Aug. 17) (Sept. 27)
CF 200kg N/ha 12,356 3,037 15,393
PS 200 11,962 2,386 14,848
PS+P 200 12,583 2,838 15,421

* NS ! not significant
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Table 1-6. Nutritive value of sorghumXxsudangrass hybrid forage as
affected by chemical fertilizer and pig slurry applications

(% of DM basis, sample of 1st harvested forage )

Treatment CpP NDF  ADF Ca P Mg K

CF 200kg N/ha 717 702 428> 027° 013> 022  1.60°
PS 200 711° 7170 467% 0 0250 019 021 167°
PS+P 200 6.26% TMI3% 435> 00321 10.13° 024* 1.44°

“PMeans in the same column with different superscripts are significantly

different (p<0.05)
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Table 1-7. Soil chemical characteristics of before and after trial (0-20cm

soil depth)

pH OM Av. POs Ex cations (cmol/kg)  CEC
(1'5) (g/kg) (mg/kg) Ca Mg K (/)
Ist  CF 200kg Nha 547 479"  269.0° 6.81%  2.72%  0.86" 16.6%

Treatment

harvest PS 200 546° 555" 1846 659" 250" 084" 168
&17) PS+P 200 563" 512 2136 6.71° 248 147 167

2d  CF 00kg Nha 540" 435"  1999° 6.08" 225" 081" 164
harvest PS 200 542°  451°  129.0° 6.20° 220 074 17.2°
927) PS+P 200 535 479° 1513 639" 221" 109" 17.0°

“PMeans in the same column with different superscripts are significantly

different (p<0.05)
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PS 300, T4 : PS 400, T5 : PS 100+CF 100, T6 : PS 150+CF 100, T7 : PS
200+CF 100)

Fig. 2-1. Plant height of sorghumxsudangrass hybrid as affected by

chemical fertilizer and pig slurry applications
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Fig. 2-2. Dry matter yield of sorghumxsudangrass hybrid as affected
by chemical fertilizer and pig slurry applications. Means

with different superscripts are significantly different (p<0.1).
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Fig. 2-3. Dry matter yield per input nitrogen of sorghumxsudangrass
hybrid as affected by chemical fertilizer and pig slurry
applications (a : fertilzer types, b : application rates, c
application rates and methods, d : total). Means with different

superscripts are significantly different (p<0.01)
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Fig. 2-4. Content of crude protein (CP), nitrogen uptake rate and
nitrogen plant uptake of sorghumxsudangrass hybrid as

affected by chemical fertilizer and pig slurry applications
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i ste] AT ARHTE vl 2Tk Ede] Al&H AT ZE
o3 Friv Artw A AEY T vEHE, A&F D AEA]Y
of oJste] Gttt 31 tH(Hummel® Waddington, 1981).

4. At=IHE|

ERo Aol e FExpuante WgE ARAAE E 24904

Table 2-4. Acid detergent fiber (ADF), neutral detergent fiber (NDF),
Digestible dry matter (DDM), Dry matter intake (DMI) and
Relative feed value (RFV) of sorghumxsudangrass hybrid
as affected by chemical fertilizer and pig slurry

applications (% of DM basis)

Treatment ADF NDF  DDM”  DMI? RFVY
T1(CF 200kg N/ha) 50.5% 82.0° 49.5° 1.46" 56"
T2(PS 200) 49.4° 79.2° 50.4° 150 59
T3(PS 300) 51.8" 80.4° 48 5° 1.43"™ 54°
TA(PS 400) 49.3° 73.0° 50.5° 1.66" 64
T5(PS 100+CF 100) 49.8° 739 50.1° 1.66" 63
T6(PS 150+CF 100) 53.6° 81.3° 47.1° 1.40° 54°
T7(PS 200+CF 100) 48.4° 773" 51.1° 150" 62

"DDM = 889 - (0.779 x ADF)

“DMI (% of body weight) = 120/NDF (%)

YRFV = DDM (%)xDMI (% of body weight)/1.29

““Means in the same column with different superscripts are significantly

different (p<0.01)
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Table 2-5. Soil chemical characteristics before and after trial (0-20cm

soil depth)

P OM  Av. P,O: Exchangeable cation(cmol /kg)

Treatment (1:5) (g/ke) (mgke) (-, K Mg Na

T1(CF 200kg N/ha) 554% 57.6° 1345° 381 054 159° 022

T2(PS 200) 543" 56.9% 1495 315 052*  142°  0.18°
T3(PS 300) 545 56.7%  149.7° 348 044" 139 0.20™
T4(PS 400) 546  55.9* 151.2™ 359  046° 1365 028

T5(PS 100+CF 100) 555 61.1°  1535° 376  040° 143> 028
T6(PS 150+CF 100) 551 538" 1602 323% 037 124 024°
T7(PS 200+CF 100) 553* 531* 1258° 324 0265 1.14° 019

““Means in the same column with different superscripts are significantly

different (p<0.01)
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Fig. 3-2. Dry matter yield of sorghumxsudangrass hybrid as affected by
chemical fertilizer and pig slurry applications in lysimeter.

Means with different superscripts are significantly different
(p<0.01)
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Table 3-4. Changes of BOD of runoff water as affected by chemical

fertilizer and pig slurry applications in lysimeter

Sampling date

Treatment

May 27 June 18 July 14 Aug. 26 Sept. 21

————————————————————— mg/L-———-
No fertilizer 7157 0.80¢ 0.51° 0.77 0.57
CF 200kg/ha 62.47% 0.97" 0.77 1.10° 1.00°
PS 200 54.73" 1.77 0.77°% 1.13° 0.77
PS 400 56.57" 1.43® 0.80° 0.70° 0.83
PS 600 79.93" 1.07° 0.80° 0.70° 0.63°

““Means in the same column with different superscripts are significantly

different (p<0.05)
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Table 3-5. Changes of COD of runoff water as affected by chemical

fertilizer and pig slurry applications in lysimeter

Sampling date

Treatment

May 27 June 18 July 14 Aug. 26 Sept. 21

————————————————————— mg/L-———-
No fertilizer 8.70° 9.03 1.34° 213 1.70°
CF 200kg/ha 8.37° 8.13™ 2.45™ 1.93" 243"
PS 200 12.40° 5.90° 2.71° 1.33% 2.33?
PS 400 21.80° 6.10° 3.52° 1.87° 1.87°
PS 600 29.40° 9.33% 3.82° 1.70° 1.83°

““Means in the same column with different superscripts are significantly

different (p<0.05)
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Table 3-6. Changes of T-N of runoff water as affected by chemical

fertilizer and pig slurry applications in lysimeter

Sampling date

Treatment
May 27 June 18 July 14 Aug. 26 Sept. 21
********************* mg/L-————-———————
No fertilizer 0.64¢ 1.54° 1.21% 0.56% 1.28°
CF 200kg/ha  5.00° 2.39 1.72° 0.77% 1.12°
PS 200 15.30° 2.07° 1.21% 0.84° 1.08°
PS 400 13.50° 2.41% 2.74° 0.90° 0.99*
PS 600 29.30° 2.79% 2.42° 0.72° 1.07°

““Means in the same column with different superscripts are significantly

different (p<0.05)
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Table 3-7. Changes of T-P of runoff water as affected by chemical

fertilizer and pig slurry applications in lysimeter

Sampling date

Treatment
May 27 June 18 July 14 Aug. 26 Sept. 21
————————————————————— mg/L-——
No fertilizer 0.20 0.16 0.19 0.08 0.24
CF 200kg/ha 0.20 0.11 0.17 0.11 0.20
PS 200 0.22 0.15 0.19 0.08 0.20
PS 400 0.21 0.21 0.24 0.09 0.20
PS 600 0.24 0.21 0.21 0.08 0.19

* NS ! not significant
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o] ¥ FEE BAW(p<0.05). 2 FHF Y 200kg N/has A -83F 33t
H R3¢ 9 Z2dn] A&7kl &A% U NHe-N e zpo]7 gl =
TAHIE A &3 5 2 FREHE =7 gasien Al ol {4
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At 4 2 FAFel dekel £AHAY] WEA Ao Ard
ERou A §5E3 A% NO&N 2 NH-N 5Eshe] #As 27}

r’=0.35(p<0.001) 7 1r’=0.30(p<0.05) 0.7 ERAn] A &FFo]  Frbe]  ulhe}
NO3-N % NHsi-N sk S7hshs ARt (2™ 3-5).
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Table 3-8. Changes of NO3-N of runoff water as affected by chemical

fertilizer and pig slurry applications in lysimeter

Sampling date

Treatment
May 27 June 18 July 14 Aug. 26 Sept. 21
————————————————————— mg/L-——
No fertilizer 0.49° 0.53" 0.56° 0.70° 0.73°
CF 200kg/ha 0.68™ 0.57 0.59° 0.75° 0.64°
PS 200 0.75" 0.64" 0.53° 0.79° 0.64°
PS 400 1.93% 0.92° 0.53° 0.79° 0.67°
PS 600 2.34° 0.94° 0.55" 0.78° 0.72°

““Means in the same column with different superscripts are significantly

different (p<0.05)

Table 3-9. Changes of NH4~N of runoff water as affected by chemical

fertilizer and pig slurry applications in lysimeter

Sampling date

Treatment
May 27 June 18 July 14 Aug. 26 Sept. 21
————————————————————— mg/L-———
No fertilizer 0.34 0.07 0.05° 0.53" 0.05
CF 200kg/ha 0.48" 0.11° 0.32° 0.70° 0.07°
PS 200 0.49" 0.34 0.07 0.41° 0.08"
PS 400 1.33% 0.72° 0.06° 0.43° 0.07°
PS 600 1.70° 0.64" 0.04* 0.44° 0.07*

“PMeans in the same column with different superscripts are significantly

different (p<0.05)
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Fig. 3-5. The linear regression between NO3—N and NH4-N of runoff
water and pig slurry application level (¥ p<0.05, s**x
p<0.001)
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Fig. 3-7. Changes of major mineral contents of runoff water as affected

by chemical fertilizer and pig slurry applications in lysimeter
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Table 3-10. Relationship between the concentration of runoff water as affected

by chemical fertilizer and pig slurry applications in lysimeter

pH EC BOD COD T-N T-P Ngg_ NI;{‘_ Ca Mg K
BC 0.13
BOD 0.01 0433
koK
COD -0.09 059 0.77
sk sk
T-N 006 060 0.73 0.88
sk ok ek
T-p -0.09 -0.03 037 036 0.38
ook koK kK
NOs- 021 038 047 069 0.72 0.20
N ok *kx *kx *kx
NHs- 029 046 052 065 0.70 0.08 081
N * Kk Kk Kk Kk Kk
C 027 011 -034 -041 -0.29 -0.49 0.06 0.004
a % kosk ok * sk
Mg 004 -0.14 -0.39 -0.36 -0.29 0.04 0,03 -0.26 0.64
*ook *ook * % sk
K 027 022 030 036 037 012 073 055 035 0.35
% % ok ok koK sk sk Kok Kok
N 035 032 -0.09 -0.15 -0.07 068 0.19 031 0.068 -0.03 0.23
a ok kok sk kok ok *
* p<0.05, ** p<0.01
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oAl Ao AAAAES HIJ oW BODE CODO A#aAAE r=0.7724 BOD
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gt RS AuistdE A lysimeterE ©] 830 20cme} 40cmol A A 3 gk

£9%59 NOyNe| 5% WatE 2AStgom 7 Ast: F 3-119 vebd v

E4 20cmet 40cmel A A" 27 NOs-N s =2 dH A&
Fo] F7kel wet Eobxth 53] EA 40cmelA AHE &5 NOs-N &
B =wdn AlgFe] Skl mE mobdth B4l 20emelA AHE &L
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(p<0.05). "HA7HAZ B4 40cmoAl M= =EAu] AlgFe] Srbgtel  mhe
NO;-N &k fFodem gopxlown, 53 =ZdH 600kg N/ha 1879

NOs-N %=+ 147Img/Lo 2 & Aol vlal w5 =4 e THp<0.05).

Table 3-11. Changes of NOs-N of leaching water collected at the soil as affected

by chemical fertilizer and pig slurry applications in lysimeter

Sampling date

Soil depth  Treatment
May 27 June 18  July 14 Aug. 26 Sept. 21

**************** mg/L-—————————————
No fertilizer 1.63 1.28° 0.42° 043" 039"
CF 200kg/ha 2.75" 1.93° 085" 047"  0.55°
20em b 900 2.31° 4.47° 0.45 050° 059"
PS 400 2,52 406" 0.54" 057" 0507
PS 600 3.68" 8.97 0.99" 067"  0.35°
No fertilizer 1.88¢ 2.01° 0.70 051° 050"
CF 200kg/ha 8.03° 773" 0.60" 069"  0.61°
40cm  PS 200 8.09° 763" 0.62" 056  0.46"
PS 400 9.90" 722" 0.44" 064 045"
PS 600 14.71° 11.82° 1.41° 054" 054

“I\eans in the same column with different superscripts are significantly

different (p<0.05)
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Table 3-12. Changes of major mineral content of leaching water
collected at the soil as affected by chemical fertilizer

and pig slurry applications in lysimeter

Sampling dates

Treatment
May 27 Jun. 18 Jul. 14 Aug. 26 Sep. 21

******************* Ca, 20cm—————--—"—"--—~
No fertilizer 6.32° 7.49° 547" 3.65" 2.63"
CF 200kg N/ha 6.72° 7.96 5.06 5.06" 2.86"
PS 200 7.98" 11.33° 5.15 4.14° 1.50°
PS 400 6.91° 8.15" 5.35" 4.70° 2.95"
PS 600 7.02° 8.38" 5.12° 4.72° 2.28"

******************* Ca, 40cm-———-—--"—"""""--
No fertilizer 6.85° 10.29° 6.70° 5.71° 3.92°
CF 200kg N/ha 7.84° 9.86" 8.89" 4.85" 4.14°
PS 200 9.99™ A0 e 5.85" 3.26"
PS 400 13.62°" 9.27" 8.20" 4.86" 4.04°
PS 600 16.44" 12.51° 7.92° 5.90" 3.62°

——————————————————— Mg, 20cm-———-—---"-"--—~
No fertilizer 2.53" 2.57" 1.73° 1.25° 1.11°
CF 200kg N/ha 2.32° 2.48" 1.74° 1.53" 1.23°
PS 200 3.35 3.56" 1.80° 1.36" 1.13°
PS 400 2.92° 2.41° 1.85° 0.82° 1.18°
PS 600 2.79° 2.96" 1.84° 1.38° 0.84°

——————————————————— Mg, 40cm———----—""—————~
No fertilizer 1.68° 3.37" 2.09" 1.79° 1.37°
CF 200kg N/ha 3.05™ 3.34" 2.72° 1.51° 1.59°
PS 200 3.72™ 2.30" 1.83° 1.69" 1.10°
PS 400 4.85" 3.11° 2.74° 1.51° 118"
PS 600 6.12° 3.91° 2,77 171" 1.30°
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Sampling date

Treatment = 27 Jue 18 July 14 Aug 26 Sept, 21

******************* K 20cm-———-————-
No fertilizer 2.27 1.81° 0.90 0.35° 0.49°
CF 200kg N/ha 247 3.45™ 2.53" 0.49° 0.69°
PS 200 343" 5.23" 2.05" 0.57° 0.59%
PS 400 4.12° 6.07" 1.44° 0.38° 0.61°
PS 600 776" 6.18" 6.43" 057 0.60"

——————————————————— K, 40cm-——-—-----——-
No fertilizer 1.50° 2.02° 0.62° 0.69" 0.44°
CF 200kg N/ha 251 3.49° 1.22" 0.74° 0.69°
PS 200 3.30" 1.94° 3.11° 0.36" 0.50
PS 400 3.26" 2.35" 2.05” 0.48° 0.68"
PS 600 4.39° 3.38" 1.93" 0.38" 0.82°

******************* Na, 20cm---—-----""-"---~-
No fertilizer 8.12% 6.39" 503" 458" 5.29
CF 200kg N/ha  4.92" 7.80° 6.25" 5.12° 5.70°
PS 200 5.48" 748 6.72" 6.61° 3.24°
PS 400 6.59 6.30 567 6.06" 567
PS 600 10.02° 7.18° 793 6.55" 545

——————————————————— Na, 40cm-———---"-"""-
No fertilizer 5.73 3.44° 455 6.71° 5.69°
CF 200kg N/ha  5.60° 4,98 4,09 6.67" 7.09"
PS 200 744° 3.69 5.06 5.94° 4.85"
PS 400 758" 567 369 769" 4.43°
PS 600 6.96° 5.13" 7.26 6.79" 6.51°

““Means in the same column with different superscripts are significantly

different (p<0.05)
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Zl1} NO3-N, Ca, Mg, K¢ Na 7toll&= AaaA 7F vf$ vkt

Table 3-13. Relationship between the concentration of leaching water
collected at the 20cm depth of soil as affected by chemical

fertilizer and pig slurry applications in lysimeter

NOg‘N Ca Mg K
0.62
Ca 1.00
ok
0.62 0.86
Mg 1.00
ok ok
0.69 0.63 0.64
K 1.00
%ok *ok Kok
0.35 0.27 0.29 0.56
Na
%ok * * *%

* p<0.05, ** p<0.01
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Table 3-14. Relationship between the concentration of leaching water
collected at the 40cm depth of soil as affected by

chemical fertilizer and pig slurry applications in lysimeter

NOg‘N Ca Mg K
0.76
Ca 1.00
Kok
0.79 0.93
Mg 1.00
Kk sk
0.80 0.74 0.79
K 1.00
Kk sk sk
0.16 0.09 0.10 0.09

Na

* p<0.05, **x p<0.01

Aot kA AEFAA NOs-N# Ca, Mg 2 K
(r=0.89, 0.93, 0.87)% H.gon o] NOsNo| HEM AEZo7 &3 o%
A ol ol est BurgaEel ARty syt
F(2001) 8 AF 3 Ede] NOs-NL Cl, SO, 2 59 &ojex Ao Az
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