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Effect of Organic Residue Incorporation on Salt Activity in Greenhouse Soil

Seul Bi Lee”, Chang Hoon Lee”, Chang Oh Hong”, Sang Yoon Kim", Yong Bok Lee®, and Pil Joo Kim"” ("Division
of Applied Life Science, Graduate School (Brain Korea 21 Program), Gyeongsang National University, Jinju,
660-701, South Korea, 2)Departmen’c of Crop Sciences, University of Illinois, 1102 S. Goodwin Avenue, Urbana, IL
61801, USA, YPlant Science Department, South Dakota State University, 1110 Rotunda Lane North, Brookings, SD
57007, USA, YNational Academy of Agricultural Science, Suwon, 441-857, South Korea, % Institute of Agriculture

and Life Science, Gyeongsang National University, Jinju, 660-701, South Korea

ABSTRACT: In Korea, salt stress is one of the major problems limiting crop production and eco-environ-
mental quality in greenhouse soil. The objective of this study was to evaluate the effectiveness of organic
residues (Chinese milk vetch, maize stalk, rice straw, and rye straw) for reducing szlllt activity in greenhouse
soill. Organic residues was incorporated with salt-accumulated soil (EC, 3.0 dS m) at the rate of 5% (wt
wt') and the changes of electrical conductivity (EC) was determined weekly for 8 weeks under incubation
condition at 30C. The EC, microbial biomass carbon (MBC), and water soluble ions in soil was strongly
affected by C/N ratio of organic residues. After 8 weeks incubation, the concentration of water soluble
NOs, Ca’’, and Mg2+ was significantly decreased in organic residues having high C/N ratio (maize stalk,
rice straw, and rye straw) incorporated soil compared to organic residues having lower C/N ratio (Chinese
milk vetch) incorporated soil. The EC value in Chinese milk vetch incorporated soil was higher than control
treatment. In contrast, maize stalk, rice straw, and rye straw amended soil was highly decreased the EC
value compared to control and Chinese milk vetch applied soil after 4 weeks incubation. Our results
indicated that incorporation of organic residues having high C/N ratio (>30) could reduce salt activity
resulting from reducing concentration of water soluble ions.

Key Words: Electrical conductivity (EC), Green manure, Salt accumulation, Salt activity
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54 5t ge w09 e Anshust Addeler  ANA E fZEOM MAb QEE BAEROE AHst] A
& Aot} 18t AR ZHE gﬂ o opREEA A7E T 2 mm ©JekE ARESIO] Ade] o]83i8itt (Table
I3 A APl Sol ohef Fe A7k ggel 1. & AWAMPIL 10d o 5o w1S At
go1} AEo| AL ZAL oA o T ] 1WA ok 1) 9lor, EC #°] 3.0 dS m™ 2 -elue} 1990dth F+ 4
ARAAE WA 5 g G PuB g T O FRUAEE M e Egeln
o4 Ao B m gk Ao Aae) A] o A FIAARE St sl B 714 9o
PES OlG B oa} RO B, Bkl olgty 5y % WOl AHSHIR 913 BAS(C/N ratio)o] MR T 471
Zof wha} 2 zJo|7} glor}, A Al ¢lake] ok o] & A NSNS, S, WE, 3Uz)E Adwsislon
E2 747 30%9} 10%S Al @A ¥ehs Zo® B Hu (Table 2), 712 §-2 mm ©J3}2 ARES10] 4] Y Incubation
A, AR e A7) S o] 8w AV 1B,
& ) AHIE Arlsh, Yol e Eo o) FAEE of
_ Table 1. Chemical properties of the soil used in the
ES JokAl A A
Fao] Aok §elo] BAAeIE B3] HFelr Az D0 b e
QA3 GIek. 53] % o] Aol gl AR = v =
EORS oJul y-x|Eoko| B]3)] ook o7 oldk o o T f(al)r;lmeters 6eim >
=] = P 2! . R
Hot Fepet ofzdolnh Electrical Conducthlty (dS m™) 3.0 0.04
AR o A2 @RE AAsSH] fla dA B T-C (g kg) 35 7.2
7l E BEAE AGANE AN AR A 13 T-N (g kg") 59 0.72
W ALLE QT 011:]— 23] AHAA T} O HAF 2| Available P (mg kg Y 331 13.1
= e AT e e Ex. Cations (cmol” kg™)
Aeld= std7] WE Apsiv, ® Al %i | 127482 K 1.9 0.04
ARl s AAskaL Qlvk 1y o2d Al Ca 9.5 0.08
AFAAN 3 B35 7 glon, AlFE 2} %gt Luble cations (g ke') 52 0.08
. ater soluble cations (m
SRS FUST A KLY o] WA Sl p Y
A E=AEE 5 9l Ca 131 2.9
Al w2 AlEANIA] E7FellA = g3l & Mg 80 3.7
OF U ¢7)E kS Z=AX7)7] 9 T AR A NH, . ) 88 16.0
T o o o1 = Water soluble anions (mg kg™)
3 U Wz W0AES 8o @ s Jrh $UE NO; 817 485
Atolel olefst 71 F ARl Akl £ a3t SO, 294 187
7 9 R0 of7]51 3 Qort, olel it BstA ZAPAE PO, 124 37
C o1 e Faw o) cl 147 3.9
-+ ACTE Soil texture Silt loam
Table 2. Total carbon, nitrogen and phosphorus concentration of the selected plant residues
Plant Total concentration (%, wt wt") Ratio
residue C N P C/N C/P N/P
Chinese milk vetch 432 2.57 0.14 16.8 308.6 18.4
Maize stalk 38.1 1.30 0.09 29.3 423.3 144
Rice straw 40.8 0.65 0.04 62.8 1020.0 16.3
Rye straw 43.2 0.53 0.09 81.5 480.0 5.8
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Fig. 1. Changes of EC values in soil amended with 5%
(wt wt") of plant residues during the incubation at 30°C
under dark condition.
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Table 3. Concentrations of water soluble ions in soil amended with 5 % organic residues on the 8th week of incubation

Chinese milk Maize . Rye
Control vetch stalk Rice straw straw LSDoos
Anions (mg kg-')
Ccr 152 339 309 334 276 56.3
NO5 3032 2590 1239 914 1094 4284
SOs” 63 70 266 294 410 70.3
PO, 98 108 122 114 114 15.4
Cations (mg kg™)
K* 230 603 342 432 326 31.6
Ca** 305 238 156 124 162 36.5
Mg2+ 174 137 104 77 93 214
NH,* 138 207 166 150 159 44.8
Sum (anion+cation) 4192 4292 2704 2439 2634 490.0
A4 (C/N £ 16.8) EoF EC #ol T4 15725 + 2500
i‘]ﬁ]? EOo]:oﬂ H]sz %%‘8] J’f\i:?v]\—-c—)—uiil Incubationol glsg.%l X gﬁir:g:e milk vetch
of we} EC #h © A o= @S & 7 A%tk 4 o Riem siraw
2000 - —&— Rye

WA o® 2o FYL ARAAA Bk AR A%t
o= AWt fle ASE Frhdh o) mAE o] =
& Aol EFellA st wA] date] Aag 2L 2}
FEe] Frlo)e] de A SUlEY] WEoE A
Aok 2 AdojA 22 5% ] EAFS 857t Incubation
& T84 o] S A A7) (Table 3), DA
S X3 AA) o] ko]l FAYT U B H7]E
Aol nls] 958 Eokl RS & 5 USlTh
AR gy BlEo] =& AEAC/N & ¢F 30
79} B} Incubation A7]7F U
+ a7t $rd AR FRlFg
th 7 gl Qlo] & Apo)7t v 37FA] A& ZEAN(
T B 393 1 B9 BEC g Afade & Akt

_{

do

2
rlr
pary
o
i
E§
i
32
£
i,
)
2
o
U
A
ity
fo
S

o
o
©
o
)

aage) f71% F90) B ) 4R

59 % 71 felow wev14
Aoz £ 4BRA Flolee]
el FRHo Jlol B Aow
84 90129 St EC) MY
38 AR W Gahes ) o] o] A4H =
o] 212 EColl B G vATH. 2 Aol

7

o

FolA =

A Aol 23E Bl S5, ¥4, 3¢ AT
q

%l\

(
-

A Ca ¢ Mg 557} control #2]tel] wl&) 24

Al 2SIt (Table 3). ol 712 Wafj#7dollx 4

J¥ organic ligands 7} 894F2] thh ¢Fol2& FHAIA
Az A = A Aol

¥ ] T A4 F e wE1FeR2A 7]

& TSl A% nAE SAENE AL 5 Uk f71EY

el elM fEEE FH dAas FYHE 7159

1500 |-

MBC (mg/kg)

1000 |-

500

Weeks after incubation setup

Fig. 2. Changes of microbial biomass carbon (MBC)
concentration in soil amended with 5% (wt wt") of plant
residues during the incubation at 30C under dark
condition.
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FAE 9 A9 AT B EC 32 Incubation 71

|




AV AANA Bkl A f71AA F4lo] ARl vAE 9% 401

Table 4. Correlation between soil EC value and soluble
ion and microbial biomass C (MBC) concentrations in
soil amended with 5% organic residues on the 8th week
of incubation

Correlation

coefficient (r)

EC (dS m™)
Soluble anions (mg kg’l)
cr -0.260
NOy 0.956***
SO~ -0.831%**
POs> -0.519*
Soluble cations (mg kg™)
K* 0.270
Ca™ 0.896***
Mg™ 0.889***
NH,* 0.171
MBC (mg kg™) -0.654**

*, **, *#%* denote significance at 5.0, 1.0, 0.1% level,
respectively.
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