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The Desalinization Effects by Corn as a Cleaning Crop and
Its Physiological Characteristics in Salt Accumulated Soil of
the Plastic Film House Cultivation

Jin, Cheng-Wu - Yoon, Byeong-Sung - Cho, Dong-Ha

After examining the difference in the photosynthesis rate of com according to the
planting distance, the distance of 40 x 40 cm showed the lowest rate by 23 days
after transplanting (May 31); however, there was no significant difference in the
photosynthesis rate due to increased salt tolerance in the plant as time went by. As
for the difference in growth features of a plant, the planting distance of 40x40cm
showed a growing disorder due to the influence of salt by 23 days after trans-
plantation (May 31); however, there was a desirable growth as time went by.: For
the difference in the salt content within a plant, the planting distance of 40x40cm
tended to be higher than other planting distances, and the K+ content is much
higher than other kinds of salt after examining the difference in salt absorption. As
for the correlation between saline components within a plant, there was a signifi-
cant negative correlation among K*, Ca®, and Na" while there was a significant
positive correlation among Mg?’, Ca®", and Na+. After examining the effectiveness
of salt removal from soil according to corn cultivation, the planting distance of
30x30cm showed a remarkable decrease by 37 days, compared with 23 days, after
transplantation in K™ by 28%, Ca®* by 36.6 %, Mg®" by 30.6 %, and Na" by 22.9
%. And the salt content is higher in surface soil than in subsoil.

Key words : corn cultivation. plastic film house, salt accumulation, salt
elimination, planting distance
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AdA L AE S FUSY) AT BHOR AMW Ase AF TIE AR
A2 A& AL A8 Brhstel FHRA AW Dol A% FA%T AE FA
of Yok, sHFE Aol A %I S| Zo] Aw Bl 7HAL FAo) Be
e wA gt meA gREY SAF AsAE 8 PRtE $Ee S

Al717) AAste] B H o2 B 49 FHE, 7E5En L EY AFAE A3t 9o
o, o]2|¥ AFHZ FEE A AA] EGs FridEe] HostA £33 E 1 o
I THE T, 1998). Foll Y7 A E B AE AT g5 2 do el 25ty
AZH G8 59 F77F dojvn, =3 E< £l S3E gl 93l EYY & X
o] Golr & FTE AT B9 ohye}, AEH SHEY Fol s Sl
deF g o2 F49 AE deoetty FhKown F, 1995; Sharma$t Hall, 1991;
Yancey &, 1982). =3t o]2]§t o] 29 E#Y FTE HJEAEY 5FolY FAA 5 A
A AL ANE dodIv(Heuerdt Nadler, 1998), A &A= tALZE 71%5& 714 47}
FeE ol AAHR L&E ASAA JAH AeE 2ty FHH T, 1997,
1997b). '

Al A ul = JME‘ ZEe Al HellA AA Z97t AdEI 9F JgH oz A3}
o Auid wuk ol s FH o2 A% thFo] AHIE U8 EFIHE dezidn
FoHF T, 1995). €77 A8 EYS FEY Lolsd YR &S AAD & ol g,
AR F Ahet £%F ZAE 28T Aok B2 FUIGEC] JoEA AW Eg 3
H B34S LAANTIH, 5 A&l AYstA JAE A G TFY EF¥E 2o
ZAEAYH 7o Uo] AL

dafol e AN AxE g ALAVE, EF o] Aol7} YTH= Byt o),
SrTe AYE o83 B4FE FYo] Y53, Fulgo] Fete 43d g vEE
Fr3te w2A A3t FEolgt Foi(Marschner, 1986). =3 AJElH o2 J¢A ¥
g3 o] AT FFTLTF WEAel At kA 5, 1997a).

BHAANNE EFNFE A8 Gl A FAEI ARFSFY 53 5 At I 8
= oo, iy, g, W, AER, 2UFF o) AHEG AT A EE GEA It AlA
A M E G/ AAE A 2 Eo] AFHo|Y, FIY 739 Alduy A4 T AA
Al dollM =X BT} Eejditt. mekA o] 871X} AE AES o] &3ty AFAA AT}
E 4 7 A 977 dS Fasojof & AHolgta AlsHTE B A7 = C44EE JFH]
o] A, ATA8Y STE dR7F AHE ALANMAC Al g @ ol ©E E
¥ dF Wstel 1 AKEALE 2ASIAT
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I. 2 % @y
1. 2% g AuzA

LA SL 2%) FAE LEJ BE3d 209 F(5E 8Y) WAL FYY FEE &
o My, 4F &3 EUAE 2dE) A4 AT (20%20cm, 30x30cm, 40x40cm)
W2 olAstg Tt BFE AEA o) Ao F83] FAL, o] FolE 3ol FHY 74
g, 59 119717 Fow, 48 483 71 A F3un.

2. 4EA AF, AEF 9 9HY 34

d57 JAY ANA AR o] 0]4) F 23Y(5Y 31%), 30Y(6¥E 7¥), 37U (6¥ 14Y)
Z QA A EE 3NEY AEAE QA3 e, 7], A& TFES F AATE ST
i, 60CoA 743 AEAA HWEFE 5F3ATH 99832 AREA METER(Analytical
Development Company, Ltd. UK)E ©]83td ZH At

3. E I YEA 9% AR 24

E R AEAY GF HEENL Y€ TE YA £33t AR A EA
dH HBENL AzIdA FEo] 943 AAY AEAE oj83Hon, AEE B,
27 2 dog ol 71RE ¥ T o 1g AR FH3 =] IRl ol 630T oA 643t
0E B¢ A7IZAA B HES AT ¥4 F =7] IR N HC ImlE B3 fE
2 Aol FE3] WA F g3l FHTZ 100mE A 7| BARE HEUT
EYY dF AE B4 AEAE AFAT 2ol 4 AXALY, EFEE 3NEH EYE A
H3tdon, FA%8Y 2mmAE FHAIZ EY 5g9] IN Ammonium acetate S0mlE €I 1
A7t B2 shaker2 WHHY F oHsle Z[BRARE THEIUT FolLo] XFE HEA
Eo 7EANSAN dAHFE Hi IdFEHE 343t YA F371(Atomic absorption spec-
trophotometer) 3 ©]-&8tod K, Mg”, Ca*’, Na'9] ¥=& 439}

BAAAE AL o4 F 23Y(5E 31Y), 30U (62 7Y) 23] A AAEHeH, Fo
£ ¢4 23 AX)2 LAC-4(Analytical Development Company, Ltd. UK)E o] &3l <9
5334 & (Leaf Photosynthesis Rate : LPS)S 2|82 39802 AA3IF o0 FAld 7]
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Z E % (Stomatal conductance : Gs)®} FUl CO, & E(Intercellular CO, concentration : Ci)%
A F3sH

w2 ofd

AAAY BE FFHEL o]d F BYAGE 31Y)dNAE AAAZ 40x40cm A
286umol m’s' 22 AY BA Ve, o2 F 308A(6E 7)) NAE AAAE A}
o]7} JERIA] etth<Table 1> 23LA(5Y 319)0l A4 A7l 40x40cmoll A o] HF2 &F
o] & AJAYTEG A JEEd, 53 K §FF Ca¥ FFo] bE AYATFE
o A2 158 7t #A JEbRTh o] AL otulE ARIHE Hu|gel AKAHE L
o2 Agdc 2y o4 3 308A(6YE 7Y)NAE ZE AAGYNA FHFAEEY F
7+E Yeld 2, 53] AAE 40x40cmell A o]4] T 23UA(5E 31Y)ol H3) 13282 &
A Z7HE JElgth o] olf= A EA 4FoR A% A 84 e 1L %
$2 JFA L0 I3 Ao ARHY =5 FRAHALH V| THER Aol &
o] AAHAE YERL 31%3], OJAL JIFAEREE AFoZ A= 2E9 YA
7189 NEE AstE AFE ALHE 7T €O FAF 2o 7FAEEY

Table 1. Changes in leaf photosynthetic rate of corn according to planting distance in
" saline soil of plastic film house cultivation.

Planting A Gs Ci
Date
distance(cm) ( mol m'zs'l) (mol m-2s-1) (ppm)

20 x 20 32.71£2.03 0.30+0.04 81.83+9.13
23 DAT' 30 x 30 33.06+1.25 0.36+0.01 100.2+11.2

40 x 40 28.61+0.24 0.26+0.02 92.78+9.44

20 x 20 39.3440.72 0.55+0.03 94.16x11.9
30 DATT 30 x 30 38.59+1.93 0.59+0.09 118.0+20.1

40 x 40 37.68£5.66 0.47+0.10 - 108.4+8.15

A ; Leaf photosynthetic rate, Gs ; Stomatal conductance
Ci ; Intercellular CO, concentration
i ; 23 days after transplanting, T30 days after transplanting
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FEAol ol e AL FAT AFHY Aot gty o g REYK S FE7] W F3l
o 7b4 sttty EeA ow, BE¥o] Fuige] et WEAde] AsiAE § FF L=
ztol7t Yot RuEa Qe (Kumar 5, 1983; 8, 1982; 29} ©], 1996; Lee®} Senadhira,
1996), ¥ AT ]2 F 23UA(SE 31Y)oX e Gl D3t FFAdeH 715
Tx7) 9A el oy, Adel AUdaA WEAY F71E o4 F30¢A6E 79)AAM e
BAEET 7IFAESTE A JEgth

2. 93 EFA AYAG Aol 2 S A5 SA

A2 Aol BE o] AS EA 2ol B, o] T 23AR(5Y 31Y)elA = A4
Az 30x30cmll A AEZH gHHo] zhzt 9.1g7 1,235em’Z A} AY Foy,
AAAE 40x40cmo A E AEFH duFo] 42 6.0g7 74’2 Foll A AFAH I}
7} AsHAl UElst<Table 2>, o]Z2-& ©]2] F 23UA(5Y 31¢)olA A4 A2 30x30cm
oMo FEAAL AY FA YeEbgoy, AHAT 40x40cmA A= ERHNE FEEE
o] MY A veld A} FBAAI e A2 AR AEL G 93 E71v
male] ARARL, AEFTY A4, UEY T4 T B A FHEGS vEidtdE B
37} ATHEvers 5, 1997; Shalhevet 5, 1995). 181} ©]4] & 374 A (6E 14Y)NA &= R3]
2 A4 AY 40%40cmol M HAEZFH G o] 47 567g7 4,782em’ 2 ASFEI AL F
ek o)A A2 AR 40x40cmoll A ©]4] F 30U A (6 7¥)9] FFA &) ThE A A
off vlsl @A3A Frtsted A YT AL AmHT

Table 2. Changes in fresh weight, dry weight and leaf area of corn according to planting
distance of in saline soil of plastic film house cultivation.

Planting Fresh weight Dry weight Leaf area
Date
distance(cm) (8 (8) (cr)

Root 8.9+1.0 1.140.16
Stem 30.9+2.6 3.0+0.22

20 x 20
Leaf 21.240.8 4.12£0.27 1045465
Total 61.0+4.7 8.0+0.55

23 DAT"

Root 10.5+2.4 1.340.29
Stem 34.8+5.4 3.6+0.44

30 x 30
Leaf 25.2+2.7 4.8+0.47 1235+131
Total 70.5+10.5 9.1£1.20
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Planting Fresh weight Dry weight Leaf area
Date
distance(cm) (2) (®) (e
Root 7.1£1.0 0.8+0.11
Stem 19.6+5.0 2.1£0.49
23 DAT' 40 x 40
Leaf 15.8+3.2 3.1£0.60 734+116
Total 42.549.2 6.0+1.20
Root 32+7.9 3.9+1.4
Stem 215+244 15.3+1.1
20 x 20
Leaf 72+4.8 12.84+0.6 35318220
Total 319437.1 32.043.1
Root 50+12.1 5.7x1.6
Stem 351+24.0 26.1+0.9
37 DAT 30 x 30
Leaf 97463 17.5+0.7 44294220
Total 498+42.4 49.3+3.2
Root 56+4.4 7.6+1.2
Stem 400+40.9 32.3+4.4
40 x 40
Leaf 111£9.6 20.0+1.6 47824254
Total 567+54.4 59.9+7.2

* ; 23 days after transplanting, 5,37 days after transplanting

3. GF% EFlA ANALS ASel HE §549 AREHZ Hol

EFEH EgoA AAAZY A7l G488 &4 G/ FHFY olg BY, A4
Aglol 4#glol K o] b2 dFEFERT R ¥A UEFSTTable 3>, Hojl glo}
A UGS K 3 AR FHo2 5484 71F /i IS o] WS e
Aoty 3l= B (Lee?} Senadhira, 1996; Gregorio®} Senadhira, 1993)7} 1o, =3 K's
AZRANA osmoticum S ZA AREH] AEY HYE FAANIE 9EE 37) Wi K'Y
Ao H g A 232 U & Fr)o]3 #EAEIF BY 74 2 dAlg o] dd) $8
75]"4_1_ Ba7t Joke] 5, 1998). A4 Aol @& Sr5d @FFHTFY zolE B, o
2 F 239AGE 31D)ME A2AE 40x40cmell A T E F AAAFET K ‘E}%ﬂ
3o widdo) Ca¥, Mg™, Na™ & tlAlZ £4 Uebgth 28y o2 & 37U (6E 14
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Ayl A o] A EANY GFTFA= E Aol7t YA E3tth Al7]o| I S49 ¢d
F A Fo HolE BHY K FHFL o] F 37dA(6Y 14Y)0lA 234A (Y 319)RTh
A Jdebgou, Ca¥, Mg”, Na” 32 23]8 o4 ¥ 239A(5Y 31¥)olAM o BA 4
1235e=4

Table 3. Mineral contents in the leaves of corn according to planting distance and growth
stage in saline soil of plastic film house cultivation.

Planting % to dry weight
Date ” ” -
distance(cm) K’ Mg Ca Na
Root 1.29+0.07 0.41+0.04 0.20+0.03 0.38+0.06
20 x 20 Stem 4.110.16 0.32+0.01 0.11+0.01 0.20+0.06

Leaf 2.7940.10 0.22+£0.02 0.14+0.01 0.21+0.04

Root 1.31£0.15 0.37+0.03 0.11+0.01 - 0.4440.06

23 DAT' 30 x 30 Stem 3.78+0.01 0.30£0.02 0.14+0.01 0.19+0.03

Leaf 2.44+0.69 0.28+0.09 0.18+0.05 0.25+0.04

Root 1.17+0.08 0.63+0.05 0.30+0.04 0.82+0.08

40 x 40 Stem 3.08+0.39 0.36+0.06 0.19+0.04 0.2440.03

Leaf 1.98+0.27 0.27+0.00 0.20+0.01 0.20£0.01

Root 1.49£0.15 0.33+0.03 0.15+0.03 0.260.07

20 x 20 Stem 4.68+0.21 0.32+0.02 0.13+0.02 -0.1840.02

Leaf 2.43+0.18 0.23+0.00 0.15+£0.00 0.16+0.01

Root 1.81+£0.34 0.30+0.06 0.22+0.02 0.35+0.05

37 DAT 30 x 30 Stem 4.02+0.25 0.30+0.02 0.12+0.02 0.17+0.02

Leaf 2.10+0.13 0.25+0.01 0.15+0.01 0.18+0.02
Root 1.72+0.13 0.22+0.01 0.21+0.03 0.34+0.02
40 x 40 Stem 4.26+0.39 0.35+0.01 0.13+0.03 0.16+0.01
Leaf 2.81+0.29 0.24+0.01 0.17+0.03 0.15+0.01

* ; 23 days after transplanting, ¥ ; 37 days after transplanting
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4, AEANS 748 F5dA

A77 AH D AR AN AEAN] FFAHE Alole FERAAE BA, K'E Ca”
9} Na* ApolollE frol3Ql 2o 43E e oy, Mgh, Ca¥" % Na* Al AFAE Apold)

= §9AQ Ao 4L eI A TTable 4>, 43], TE Alojoll= #29/2<l A A&
Yehligion gl 43 9 1E9 B 4 Ho|dA AR3te] A¥H FFE Ve
oz Bl eulEh 5, 1997), ¥ AgdAE 4Xd Z2FAE Jehia ok

Table 4. Correlation coefficients among the salt contents in corn.

K Mg2+ Ca2" Na’

K -0.463 -0.473* -0.545*
Mg -0.463 0.685%* 0.789**
Ca® -0.473* 0.685%* 0.544*
Na' -0.545% 0.789** 0.544*

5. 244 AAAZ G Al BE B FHFHFe] W3l

AAe e g B AFFHFY WEsE BY, o] F 374A(6Y 149)A = o]
2] 3 234AE 31Y)e] BE GRFFol v, 20x20cm, 30x30cm, 40x40cmoljAl Z+z;
Ca™ L 40.0%, 29.1%, 37.8% =, K TFHL 46.5%, 27.3%, 34.0%=2, Mg™" T 28.5%,
26.6%;:39.0%2, Na* TS 262%, 23.3%, 463% 2 ZAHAEH), AE-L 30x30ecmoll A Al
Y F9H0Z UEPtTicTable 5> T3 Autxog B ¥EQ 98 ¥E7} Zo] 20em
Edo dReERO ¢ 24 JERT ole AAAMA EA4Y IR &8 o] &
A BAZ YA, 53 Z97) QT LLLE AR FEZPo] Yol A7/ BB
@ Ao2 AsETh A2 W 2202 FE FUEo] A3 B4F Hrh FdFoe
Frox B, EABAY o] 4F7 AR FHEATE Bavt o
(B %, 1997; B &, 1994).
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Table 5. Change in salt accumulation contents according to planting distance of corn in
saline soil of plastic film house cultivation.

Planting Soil K Mg2* Ca* Na®
Date distance depth
(c mol/Kg)
(cm) (cm)
0 5.8740.69 | 2.28+0.18 7.41£1.45 0.42+0.03
20 x 20
20 1.5540.12 0.610.14 1.78+0.37 0.25+0.01
0 6.51+1.18 2.29+0.12 7.24+1.73 0.43+0.03
23 DAT' 30 x 30
20 1.9540.55 0.7440.09 1.98+0.08 0.25+0.02
0 8.60+0.80 | 2.59+0.01 11.6+1.13 0.540.02
40 x 40
20 3.0240.62 1.27£0.38 3.01x0.51 0.2940.02
0 2.73£039 | 0.65£0.07 | 2.97+0.51 0.11£0.02
20 x 20
20 1.3340.10 | 0.59+0.04 1.44+0.04 0.07+0.01
0 1.780.23 0.61£0.04 | 2.1120.13 0.09+0.02
37 DAT® 30 x 30
20 0.8420.35 0.60:£0.07 1.86+0.20 0.3740.01
0 2.92+0.17 1.0120.08 | 4.26+0.40 | 0.250.01
40 x 40
20 0.73£0.07 0.92+0.05 2.73£0.22 0.09+0.01

i ; 23 days after transplanting, $.37 days after transplanting

V. & e

A2 Aol W2 L] FRAAEY Aolg BE, o] F 23UA(5Y 31¥)9 AAA
2] 40x40cmellA AW FA JEbgouh, Alde] AUEA AEA Y WEHE V2 FE4
&o] & Aolx HolA ¥y HEA] HKEH Aol B, o]y F 23UAY (5 31
yoll EF2l FFoz A2 A2 40x40cmoll M AEA &7 eERE R g, Algo] AUHA %
A AL By AEANY QBT Holg B, A2 A2 A= 40x40cmoll A
02 AAAGED & AFE BYoy, @FFF A0lE BA K FFo] & ARTF
Hoh "4 g4 Jepsth See Aud oE EYY AGEAE BH, A24A= 30x30
cmoll Al K'E 28%, Ca’'= 36.6%, Mg™'= 30.6%, Na'= 229%E ©]4] % 37462 14¥)
oA o]4] F 23dA(SY 31l vis] AAEA ZA3H £ BES AR Fo) AER
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