PR R85
Korean J. Soil Sci

A 39¢ 65
. Fert. Vol. 39, No. 6, 372-379 (2006)

el xa2|et FEHHMo| o
AREH AMdAMulx] d7EH =

mmel - ZEY

Effects of Compressed Expansion Rice Hull Application and
Drip Irrigation on the Alleviation of Salt Accumulation
in the Plastic Film House Soil

Kwang-Rae Cho’, Chang-Sung Kang, Tae-Jin Won and Kyeong-Yeol Park

Gyeonggi-do Agriculiural Research and Extension Services, Hwasong, 445-972, Korea

This study was carried out to improve chemical properties of salt-accumulated plastic film house soil.
Compressed expansion rice hull was applied at 0, 2.5, 5.0, 7.5 Mg ha”, and drip irrigation was initiated
at -33 kilopascals (kPa) of soil water potential and ceased adjusted up to -10 kPa. Another treatment was
the application of inflated rice hull at 5.0 Mg ha” with drip irrigation starting at soil water potential —20
kPa and adjusted to -10 kPa. Lettuce(Lactuca sativa L.) was cultwated at sandy loam soil with 5.1 dS m' = &
electrical conductivity (EC). ECw(1:5) of plots treated with 5.0 Mg ha" of inflated rice hull and irrigated at
the point of -20 kPa and -33 kPa of soil water potential was reduced by 26% and 24% less than untreated
control plot, respectively. Soil ECw(1:5) has close relationship with CI' as well as NOs-N and SO in the
soil. Total nitrogen in leaf of lettuce was deficient in the earlier growth stage. The yield of lettuce increased
by 6% by the application of inflated rice hull of 5.0 Mg ha" with drip irrigation starting at -33 kPa of soil
water potential. It decreased 4% when the drip irrigation was started at -20 kPa of soil water potential.
The amount of water used for irrigation was reduced with the increasing application of inflated rice hull.
The watering initiated at the point of -33 kPa was more economical compared with starting at -20 kPa.
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O 2dSm* 000 41%, 204 dS m™ 32%, 4 dS
m' 000 27%00 00000 2dSm™™0 OO0
0 000 5% 00, 00000 00,00,00 O
000 0000 ODO0OO0OO0O0 0000 (RDA, 2004).
00 00000000 000000 NOs-NO CI
000 0000 0000, 00 NO-NO 0000
00 000 00 000 0000 000 0000
00 000 0O 00000 0000 0O(Kowalenko,
1980).

0000 000 OO0 0000 O0(ung and
Yoo. 1975), OO (Hwang et al,, 1993), O OO O (Kim
et al, 1996), 00000 0000 (Kim et al, 2001),
zeolite O O (Park et al, 1987), 000 OO0 OO
(KPRDA, 1994), OO0 OO0 OO(Ryu et al,
1995) OO OO0O0O OO. 000 OO0 0000 O
0000 0000 0000 000 00000 00
00 000 00 0O0O00 O000 000 000
000000 000 0000 00 00000, 0
00 000 000 O0O00 000 000 OoOoO
00 OO0 0D00O00 000,00 0000 OO0
00 00000 000 0 0000 0000.

000 O 00000 000 000 000oooo
0 000 (C/N Ratio)d 00 00000 00O O
0000 00 0000 000 0000 00oooao.

oo o og

0O 000 200000 0O00OO0OOCOOOOO OOOd
Oo0@U00 O0O0O)Yoo oooono ocoog od
000 OO0 0000 000 0000 ooooo
O00D00O. 00000 Electrical conductivity (EC)
0 51dSm'0 0O0OO0O, 000 OO EC 35dS
m™*(RDA, 2004)0 OO0 0O OO0 OO0 OO0 O
0000 (Table 1).

Table 1. Physico-chemical propertiesof soil used in the experiment.

00000 000 DO000 00000 Table 2
0 0DDO0O0O00O, OM/NOO 294 00 ODOOOO
15%0 000, 00000 015 Mg m® 00 OO O
0000 0501 mmO 446%0 00O OO0,
00000 0000 00000 000 00 00
00 25 Mg ha', 50 Mg ha™, 75 Mg ha* 0000
0000000 -33 kPad O0OOO0 OOOO 50
Mg ha'D0OD0D0 -20 kPa OODO O 5000 OO
0.000000 23x24 =55 m0 OO0 300
00 000000, 00000 0000 00 10 O
0 0000000 000 0000 O0ooooo.
000 000 000 0000000 40 1000
70 9000 000000, 00000 OO 25 cm,
00 25scmd00. 0000 300 0000 OO0
OO0O0O0OO(NIAST, 1999)0 OO 0000 OO0
0000 OO Okgha™, OO 0kg ha™, 00 142
kg ha'l D000 00DO0OO. 00000 0OOO
00 OD0000 000000, 00000 000
40% OD00, 000 60%0 30 OOOO0OO.
000 0000 000 00 OO0 100
tensiometer(Daiki-3161) OO 15 cm OO0 OO
0000 000 00000 0000 ooooao.
0000 00 00 0000 000 00 -10 kPad
00 000 0000 0 0000 000 Ooooo
-33 kPall OO -20kPad OO0 OOO0O -10 kPa
0 000 0ooooo.

000 ECO OO0 2mm OO0 OO0 OOO
0 1:5000 0000 3000 000 O OO0
EC meter(ATI orion 170)0 0O OOOO, NOs-NO
000 2MKClOOOO 0000 KjeldahO OO
0000D. Cr0 ECO OO0 O 0.0IN-AgNQO
000000, SO0 00000 00000, 000
00000 0000 000 000000 KjeldahD

H oM Av. POs Exch. Cation EC cl 2 Text
V. - - - exture
p K Ca Mg NOs-N SO+
15 gkg' mgkgt = e emole kgt - dsm’ mg kg"
6.5 25 923 108 109 27 5.10 4.48 300 558 Sandy loam
Table 2. Physico-chemical characterigtics of inflated rice hull used in the experiment.
o o OMIN asre Bulk 1Distri bution o:) p:ti clesze (Z);&
raio density >2mm ) ) <0.25mm
2mm Imm 0.5mm
--------- gkg' -weoeeeee % Mg m’ %
29 854 294 15 0.15 74 358 44.6 109 13
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0.-33kPal D000 D000 DOOO ECO O
0O 00D 100000 25Mghat 00000 ECO
00000 00 000,00 O 300000 7.5 Mg
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0000 ECO 0OO0OOO OO0 OO0O0. -20 kPalO
0000 ECO OO O 100000 0O0OOO0 DOO
0 00000 00 0000, 00 O 3000 6000
00 OO0 000 DO00O0.00 00 00 O 100
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Mg ha' DO0ODODOO 288 dS m'0 24% 0000

ECO 00OO0O0OD OO0 O0O.00 0OD0O0OO0oO0oOg oo
00 OO0 50 Mg hat 000 ECO 23% OO O
O (KPRDA, 19940 OO0 OO0 ODOOOO. OO0
000 0000 OO0 0000 0Do oooo oo
000 0000 ECO OO OO0ODOODO OoOOoOoO,
0 00000 00 000 00 ECO 510 dS m™'O
000000 000 000 50 Mg hat 0000
00 75 Mg ha' O0O0ODO ECO 0OO0OOO OO
0.0000 000 OO0 ECO 510dS m* 00O O
0 D000 OO0 OO0 OO0 D00 Doooo
O000.00 0000 50 Mg hat 0OOQOO O
000000 OO ECO ODOO DOO,0000 O
00 -20 kPaD O OO (Table 10)0 -33 kPaO OO
00 00O ECO ODODOO OO ODOOoO o oo
0 0O00.-20kPad OOO0O -33 kPad OO O O
0 ECO 00000 OO0 OO DOooOo ooog
0 0000 OO0 ODoo0ooo ooo oo ooo
0 000 000 0000 DoO0oo gooo oo
OO0 OOOO(Hwang et al, 1993). OO0 OOO
0 000 0,000 OO0 Doooooo ooo
00 OO0 000 50 Mg ha’D 0000, 000
00000 -3kPa OO OO0 OOOO OO OO
00 0000 ooooo oooo.

OO0 OO0 O 10000 cooooooo -10 kpPad
0000 D000 ECO OO0 OOO Table 40
O0.ECO OUODOO OO OODO oOooo oo 15
cnd0d 60cm OO OO OODOO OO OOOO
00 OO0 0000 OO0 o0oDoo oooood
(Hwang et al., 1993; Kim et al., 1997), -33 kPall
000 000 -20kPad OODOOO ECO O OO
000.0000000 -33 kPad ODOOOO OO
00 0000 ECO ODODOO OO OO 15 cmO
OO 35058%, 30 cmOd OO 1600 31%, 45 cmd OO
30041%, 60 cmO OO 460048% OO0 ODOOOOO,

Table 3. Changes of soil eectrical conductivity after thelettuce (Lactuca sativa L .) transplanting in salt-accumulated soil treated with

inflated rice hull and drip irrigation.

Treatment

§

T —T m——— 10DAT® 30DAT 60 DAT 100DAT
Mg ha' kpa dsm'

0 -33 326 7.26 1175 379
25 -33 240 6.52 6.27 374
50 -33 279 475 5.16 288
75 -33 272 445 5.99 34
50 -20 384 6.62 8.32 279

" Thelevel of soil water potential when drip irrigation started and adjusted to -10kPa.

¥ Kilopascals
¥ Days after transplanting of the lettuce (Lactuca sativaL.)
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Table4. Soil depth-dependent eectrical conductivity 100 days after thelettuce transplanting when soil water potential leveled up to -
10 kPain salt-accumulated soil treated with inflated rice hull and drip irrigation.

Trestment EC at depths
Inflated rice hull Irrigation point 15cm 30cm 45cm 60cm
Mg ha' kPa dsmi’
0 -33 4,03 231 2.02 196
25 -33 261 193 119 101
50 -33 182 159 138 1.05
75 -33 171 1.69 141 104
50 -20 0.82 0.79 0.76 0.75
250 =0
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Fig. 1. Soil depth-dependent chlorine content 100 days after Fig. 2. Soil depth-dependent sulfate content 100 days after the
Lh;leﬂucetransplantmg when water potential adjusted to -10 |ettuce transplanting when water potential adjusted to -10kPa
a.

00000 D0ODDO0OO0 00 15emd00 7.5 Mg o0 0000 0000 ech ooooo oo O
ha'! 00000, 00 30 cmO0O0 50 Mg ha™ OO 0O 000.00 0000 00 0000000 00
000,00 45 cm0 60 cmO0 00 25 Mg ha™ 00 00 000 -10kPad OO0 OO0 OO 0OOOO
000 ECO 000 000 00 OO0 000 O 0000 OO 0000 0000 00 00 004
00.00 0 O0O0O0OO0ODO 00O OO0 ECO O o000 oo oooo.

00 00 00000 0000 0000 000 O 00 0000 NOs-N OO0 000 000 Table
000.0000 000 -33kPa00000 OO0 50 O0.NOs-N OO0 ECO OO0 00OO0O OO0
0 Cro SO 000 000 000 Fig 10 20 O 0 0000 00 0000 0000dog, od gd
0000. 00000 00 ¢crd SO+ 000 000 0 0000 0000 000,000000 -20 kPa
00 000000 000000, 0000 0000 0 0000 -33kPad 0000 OO 000O.00O
0 0000,00 000 000 00 0000 00 0 00000 000000 0000 0000 00
0D00.000 00000 000000 ECO OO0 0 NOs-NODOO0O 0DD000 0000 0000 O
00 000 CIL, SO (Table 7) O 0O00OO0O0O O o000 oooo.

Table5. Soil depth-dependent nitrate content 100 days after the lettuce transplanting when soil water potential adjusted to-10 kPa
in salt-accumulated soil treated with inflated rice hull and drip irrigation.

Trestment Nitrate content at depths

Inflated rice hull Irrigation point 15cm 30cm 45cm 60cm
Mg ha kPa mg kg’

0 -33 272 153 119 118
25 -33 127 0 52 50
50 -33 7 66 63 59
75 33 78 71 64 50
50 -20 70 63 52 45
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OO0 OD0O0OO0 O(@O 0 1000)0 DOODOODOO oobooo OO goooooogo boooo
-33 kPal OO0 O0O00O OO0OO0OO0OO OO0 O ubd oo ooboobood bobo bdoab ood
o0 0O 60 0O0.0000 OO OM, Av. P0:s, Table 80 ODOOOO. 00ODOOO ODOO ODOODO
Exch. Cation 00 00O 0000 75 Mg ha' 000 00 00 00 0 100000 0000 25 Mg hat
000 OO0 0000 000000, 25 Mg ha' 5.0 ooDb0O -33kPa 00000, 00 OO O e000
Mg ha' 000000 OO0 OOOOO.000 00 0000 50Mg ha* 0000 -33 kPa 000
NOs-N, CI, SO OO0 OO OO O 10000 EC 00 OO0 000, 00 EC(Table 3)d OOODOOO
U 00 0000 ooo0o0O oooo oboooo o

0O 0000 O0o0o0o0.00 eCO D000 00O 40

0 00, ECO NOs-N, CI, SO 00 000 00

g ogd 0o ooo boooboob boboobdg

0000 0000 (Table 7), ECO 0000 00O A

CI>NOs-N>SO~ 000 000 DOO00d. Ood cl, if

NOs"-N(Lee et al., 1987), NOs-N, SO (Jung et al., :_'u T

1994), NOs'-N(QJung et al, 1998) OO ECO OO O & FmaE

gob 00dd U0 o0 oboob.obo oo

0 000 0000000 00 ECO00 0000 e - s

ECO O0O0OO0O 0O OODOO OO0 ObOo oobog Mirite-awdzing bacteria (x10°zfu g™

000 ODOoooo oooag. Fig. 3. Relationship between electrical conductivity and
nitrite-oxdizing bacteria of soil 100 days after the lettuce
transplanting.

Table 6. Soil chemical properties 100 days after the lettuce transplanting when soil water potential adjusted to -33 kPain salt-
accumulated soil treated with inflated rice hull and drip irrigation.

Trestment H OM Av. BOs Exch. Cation NOEN o oF
V. -

Inflated rice hull  Irrigation point P K Ca Mg

Mg ha’* kPa 15 gkg" mgkg' = cmole kg - mgkg*

0 -33 6.2 26 9%67 0.32 8.7 19 251 259 526
25 -33 6.3 26 931 0.36 86 19 234 248 505
5.0 -33 6.4 27 949 0.33 9.3 21 166 178 482
75 -33 6.3 29 996 0.36 88 20 200 218 490
50 -20 6.4 27 1,002 0.32 8.7 20 159 170 433

Table 7. Corrélation coefficients between the soil electrical conductivity and the chemical component 100 days after thelettuce
transplanting in salt-abundant oil.

Component NOs-N cr SO Av. P.Os Ex. K Ex. Ca Ex. Mg

EC 0.8976** 0.9541** 0.8859** NS NS NS NS

** Sgnificant at 1% level

Table8. Number of nitrite-oxdizing bacteriain salt-accumulated soil treated with inflated ricehull and drip irrigation.

Treatment

: I 10 DAT 60 DAT 100 DAT
Inflated rice hull Irrigation point
Mg ha® kPa cfug"
0 -33 17x 10° 13x 10° 20x 10°
25 -33 22x 10° 17x 10° 17x 10°
50 -33 11x 10° 2.2x 10° 11x 10°
75 33 14x 10° 14x 10° 17x 10°
50 20 11x 10° 05x 10° 0.7x 10°
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000 000 10000 0000 0000 000
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0000 0000 0000 0000 00000 O
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00 00 0000 00 0O0000.0000 00
0 000 0000 000 -33kPad 00000 O
00 000 000 0000000 -10 kPad OO
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00 0000 000 OO0 oooog ooFg.
500 0000 00000 00 oooo.ooo
0000 25Mg hat 000000 ODOO00 OO0
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000 0 00000000 00000 50 Mg hat
00 0000 OO0 oooooo ooob boo
00 0D00 D000. 0000 50 Mg hat 000
oo00o00DO0o OO0 OoObOO0O OO OO0 -20 kPa
0O 000000 3,703 Mg ha*O 0 -33 kPad 00O
OO0 OO0 997 Mg ha OOO0, 00000 OO
OO0 839 Mg ha* 00 OO 000 0OOOOOO
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Table 10. Amount of drip irrigation in salt-accumulated soil
treated with inflated ricehull for 100 daysafter transplanting
of thelettuce.

Treatment Irrigation water
Inflated rice hull Irrigation point amount
Mg ha" kPa Mg ha"

0 -33 2,864

25 -33 2,837

5.0 -33 2,706

75 -33 2,614

5.0 -20 3,703

Table 9. Changesof nitrogen content in leaves and yield of the lettucein salt-accumulated soil treated with inflated rice hull and drip

irrigation.
Treatment Average nitrogen content in leaves vidd
Inflated rice hull Irrigation point 28 DAT 51 DAT 73 DAT 94 DAT I
Mg ha' kPa gkg' Mg ha'
0 -33 313 284 289 345 83.24
25 -33 28,6 291 305 36.1 057
50 -33 29.1 294 315 36.7 9320
75 -33 28.8 297 310 355 90.10
50 -20 276 291 304 35.8 84.99
[T B (5 I ——— —,— A A i NS
CV () —— - 5.7

377



oo00o oooobo ooobo oo

Frd

Sedl waber potantial {-iPa )

5 T ]
Cays alter Fansolanling

Fig. 4. Changes of soil water potential after the lettuce
transplanting in salt-accumulated soil treated with inflated
ricehull.
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