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Preliminary Study on the Feature of Calcium in Greenhouse Soils of Shenyang Suburbs
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(1, Gardening College ,» Shenyang Agriculture University, Shenyang, Liaoning 110161;
2. College of Land and Environment ,Shenyang Agriculture University, Shenyang, Liaoning 110161)
Abstract: This study was conducted to investigate the fractionations and the migration rules of calcium in
greenhouse soils. The different configuration calcium content and distributing character in cultivation layer
and plow pan in facility cultivation soils of Shenyang suburbs,Liaoning of China,which have been planted a-
bout 15 years,was investigated. The relativity between different configuration calcium content and pH. con-
tent of soil organic manure was analyzed further. The results showed that there was a certain regularity a-
bout the total content of calcium, green-house soils>> plastic tunnel soils>field soils. The content of ex-
changeable calcium and acid soluble calcium in the green-house soils was more than that in plastic tunnel soils
and field soils. But calcium availability decreased relatively, The Non-acid soluble calcium content of soil in
cultivation layer was more than that in plow pan. Water soluble calcium,exchangeable and acid soluble calci-
um content were opposite. Calcium moved down easily in soil. Significant correlations were found between
acid soluble calcium content and pH value, total calcium content and content of organic manure,non-acid sol-
uble calcium content and content of organic manure in cultivation layer soil of greenhouse. The decreasing of
pH value in greenhouse soils could accelerate acid soluble calcium to run off. Organic manure affected the ac-
cumulation chiefly,
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MEEFE, AR, ALEH T RERE T BPBEESR T HEAMMERNSEESHARERETREAR
BHBE. AXCULAT M 15 FEEHRZLEIFRNR. NIRRT ARESHRE L EHE 1
SHENEB R L WHERS W FRZ RMARE, DY RERE RN BEE RS- M ERES,
HEBEMTBRENL.
1 #MBE5r %
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THRALATREIHHEETHARER . TR FREXAFHRFRBE IS FLEEH 30 ~HAR
Z, FENEREEEAMEXSHUONREHENARKELE . L 60418, SREEETLIMEES
BER-—TARBENETENMET R —BRRASE 1 ARBAEVEEEE, VR BEN
FAHERS 2RI EEARE .. (NH), HPO, 1 K,SO,., FEZERZREAKEERET 16 A% 1
21 MR ESM BRI
1.2 MEFHZE

TSI E KBS RALE FRKER, ZHMEERA 1 mol/L NH,OAc B, REHESERE
0.25 mol/L HCI 8 "3, 445 R i HNO, —HCIO, 44k, B 45 & /Il 2 39 R B E 7R o 6 e B3t 8.
Hu#EirmiliERAZBEEATE,
1.3 HiEaeE

A ¥ HE R B EXCEL H1 SPSS % it #4447 48 i+ 4047 .
2 BERE5HH
2.1 BEHEIBRIAARSEENSER

TEPERNESEEQFEKEES TRUS RSN ERBEES, KPS KBESM
BMEERTS, FRBEHEA L ELESRBESZHNEE. LHPHARE - BRETRESRKEE
By ERBEHSHAERERE. A TFARBE L EHRE . FHEED KBREENARIUE T REGHTHNER,
THEPARAESEESTESNNERER. R1IALANTEE. TR . FRF.FEE4XBEHELHPAR
RESHESRERRE. RPTHRXBZEHELEPLENSERR, X3 T (5 889. 4411 397. 24)mg/kg, M
TR Bt S AN SN ERBESSEREM 3 AMARAKEER. FREXRBEHELETLESE
XA, 9 (4 038,231 139. 28)mg/kg, B FR X 2455 B M 68. 6%, RIFEATHe 45 . RIS HES FAE R IE
BERUWEEMIANAXMK. BRI TH, 2B 5 HMS MBS MERBESYRZANHERES
5% 0.549,0.699 1 0.967 XA T BEKFE (=30, At +HLESTEEXHMEE RBESHERBHE
EERZEFERTAOMHEYE, BXBEHESE52EZRMHEXRERUN 0. 274, ARSI BB EKFE. K
EHESERIAMEESCESEMEIMTHE .

Rl AETER. TR FRF FEEUIRAZHELI RS RABIERNSR
KBEE  G2E KHHS H2E RAHS LA EMEH LA
2R/ B4/ &8/ B4/ &8/ T/ EaE/ A/

(mg+kg™") % (mg* kg™*) % (mg+kg™) % (mg+ kg™ %
FBKE  57.84117.82 1.18+0.39 726.701291.94 14.23:14.80 1417.98+442.65 27.8045,34 3785.4841342.02 72.20£5.34 5203. 4611672, 46
FHK  45.75%14.46 0.8110.34 974.87+173.84 17,0143, 38 1893. 531270, 53 33.055.20 3995.9141213.39 66.96+5.20 5889, 4411397, 24
FRTFE 41.76£20.20 0.7810.24 962.524222,28 18.8613.47 1833.224505. 44 35.594:8.18 3341.961898.89 64.4118.18 5175, 1841104, 64
HHEEK  53.01426.07 1,3240.63 687.49+188.43 18.2316.80 1410. 361201, 31 36.4446.73 2627.871£975.60 63,574+6.73 4038,231+1139.28

TRPARAESERSGL2ENLASARAEAERLM ST BRZAMEE—EMNER. FRERTEPR
Bt RBNS EREHEMLE S RIYRME EAEE St A% I HESSH 2B HAETERR,
AR 5 B L FIBRME, T EPENEREANEE. BB T RS0 R84, Kb+ bt R
WEMEBENARE.

ATH—-ZAMREL BT BRESENEA/E ARNETAHTHELELE SR H (3 268.57F
928.29)mg/ kg, P B2 4455 (1 892.80+59. 20)mg/kg, H il #tE L A EERHABRNBE>%
BI>BFm ot B3 HEEMAAA TR BE T ENE RS, ZRERZmA ML HH
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EHEERETRE M tBEIH—F, HPEMBEAHNZREEE, ANEAKXHEHRERE, ETELR
B, RASE, BRALSWAXEBHBE. MATEAZERAMTEENAKBNAIE, NXER
HEREESENEERE. REhTFEMNEER EANEIERETAW SR ETLEIEER.
FRAESHEESBEOLAMDEE—CENER. PWP KBRS SHESTRBELGSERABZEERK
NS Ar B3 (46. 12417, 51) mg/kg, (805. 00+ 282, 64) mg/kg F1(1 839. 96329, 79)mg/kg, H FRMF 25
SRR IAESELSLENLARBRELES. - EPAASSSRERE FLIEERL. X#K
P BRI M & B K , 4 B 0 (416. 20141, 21)mg/ke, (882, 62+178. 92)mg/kg, W ESBE 5 255
b FRELE, AXBRESR,RA0.25 mol/L HCl BREMS SHEDE ARG  BAKESH
AER, THROEHSEE T KRB T AOTELEYI CaCO, f1 CaSO, RHEEHEBYR, . MHYLREF
., HEERASHL P ESERE . ABNFREHAE, MBRE L BEPEEOERERER.
2.2 BREIMAFEETRNIR
THPENRBREREMEERARENEEZNE. BELIXBHEMEARE L EPARAESSESN
R, - TREREAXGFTLHEPENTE.
£2 REHELRAAESSRNEGE
KBEHE 52 XBRES 52 RBEE 4548 EREE 528
ST B TR/ B/ TR/ B/ T’/ Bak/ HER/ @AW/
' (mg *» kg™") % (mg * kg™") % (mg * kg™) % (mg* kg™") %
B 46.29 0. 96 872.21 17. 86 1711, 83 34.78 3361, 94 65. 22 5073, 77
R 19,71 0. 47 229, 35 4,56 406. 33 6.52 1189, 39 6.52 1466, 74
WERHK 0.21 1.35 0. 07 0.41 0.01 0.47 0. 47 —0. 47 0.24
FERNE ~0.94 1.85 —0.50 —0.26 —1.27 —0. 74 —0.40 —0.74 —0.66

BEHZLWFLESE RS 073. 7711 466. 74)mg/kg, BIRE L H L5554 8B }(2 390. 9311 066. 52)
mg/kg, HERBRELHLFEEMN 1L 3 FE2 KD . A LRNSHT—BLCRETHAIEN EEELE
TERHBE. 2RISR HEMNEERLHNLSEXBRNREN>SO, RKMHEE D HEBEEMIE. BZERE
B R. FEREH<O0,BHERUMATRERERLS 2E5BREF TRTHERSI M. NEXHATEH
FHE B L RKEES SR (46.29119. TDmg/kg BE FAK R A (45. 72£13. 61) mg/kg, B2 L+
AREREYIERBESE RN 361.94+1 189, 39)mg/ke, AR BE B & B (1 209. 54781, 68)mg/kg
28 HE LRI R AMBUHEHRTERR A HRASHRLIRLSHLL Y IRES, FERAY
<OKWMESHH. BRETFHEANEREIRTLEEENEZRER, ARHE LB P KESE SHESRE
RENGERL G ABRNEAUYETARR, FHESMET 0.77%,19.08%,26. 11%, Mi#t B W+
FRESS ST TRNEHLA65.2246.52) %, BREA N (39.111+17.49) % . HHAAERERBNERE
TRHETRRETB, SELAHEFARREN S RBE, MARERTEREH S BRAMEMNER., Bike
REHERIRTLENARERRABR BEHTARESSRHAMBNE WARREHREHLR.

£3 BEARELBMAAEESROSR

KEHS  H2l XH#E 528 RMEES L8 MWK 528
b lE| TR/ HAH/ S&/ AR/ TR/ B/ BEBR/ EHW/

(mg * kg™") % (mg * kg™") % (mg * kg™) % (mg « kg™!) %
B 45,72 1.73 988. 00 36. 94 1721.39 60,89 1209. 54 39.11  2930.92
PR 13.61 0.73 199, 23 11.90 654. 61 17. 49 781, 68 1066. 52
) %34 0.07 0. 90 0. 32 0.57 0.44 0.04 0. 99 —0. 04 0.73
EERN —1.25 0.74 —1.25 —0.66 —1,28 —0.43 0.79 —0.43 —0.16

2.3 BEHEIRFRAESERS LM pH E. FNRNOE XM
ATH-EATEMLELRAESERTENER, A FNETHE BN oH HMENR, HHEFTA
RESERE - EZRMAEENIT. BZHE T WE0 pH EX 6.3010.39, 2% H pH EMRE . FEREK
#<0, R E 2 M BER AN 8L BB R A NN BET R WERMUOEREEZE (@ D, KbE 74
RE AL pH EMET 6. 00, BMKME N 5. 62, HEHFE 6.00~7.00, % ¥ H6.96, HHERETLWHH—

EEER/
(mg * kg™")

EEER/
(mg * kg™")
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ERANEE,BERT4HE  XRABRELEFERAARAIEA —ENXR . MHANEEANTRES LEY
S, Zrh T LB pHEMNEA., SHXESFTATA, LEPKBEHESS pH 2EAMERXRR(y=—14. 052+
137.61,7=0.273,n=30), + MM HEBR BEAM F L BKBAUEESSEWHE M., BMHEAXEREIBEEFKE,H
EEFETEFREIBAXR. 1 EHPXHEUAS . ERBUHS. 255 pHBYEEHXX R (y=138. 32—
26.549,r=0. 220,n=30; y=444. 512 +612. 46,r=0. 148,n=30; y=950. 652 —924. 76 ,r=0. 260,7=30) , A
KB ARKBBEEKE. RATEIRAEANSESS pHERBFNEHRXKXER, y=>506. 14x—1537. 2,r=
0.473** ,n=30, HMRE 1 ¥ pH WK, T3 R L EFRBESBRKBHESNTHRESHEL R TSE
TERH ST,
BE#HETHEEFENE 70
& /& % (50. 67 £ 10. 03)  S°F
g/kg MERE N 0.146,F 6.4
ERHEH—0.613, L1 Z m 62
B, B T E & 475 CE S g
2), TEEVRESBRHR 56
F 30 g/kg, M m AT 4
HELEBENRSERE s
i EAEBEEER. &
MRS A, #E L 1 BEHELEpH MR
FREASRSENEREZ T
CEENE P IE L SN |
WEEMERBHESEE L o
NEZAANBHTEE S 55|
R B KT (y=56. 477x§ 50F
+2206. 3,r=0. 396* , n= & [

4of
30;y=756. 109x+571. 47, @ 35§ E
12

1234567 891011 12131%1%%61718 19 20 2122 2324 2526 272829 30

J K
] %
221 1 1B 1 B

r=0.478"" ,n=30), B BB AR
’ Bk 0 10 11121314 151617 18 19 20 2122
EHEA

B REMBREESER
BN RZANR AR B2 BEHRAFIRS R % E
KF(y=0. 65992+ 15.598,7=0. 328,n=30; y=3. 4334x+671. 33,r=0. 140,n=30; y=0. 3689x+1634. 8,
r=0,002 83,n=30), P  MEH B EAIRZ A MR/, LBEFEIRTENEZOERLEPEER
RRZMAREESENA N ZIERCEAHEFNEMER—&, +HPHIES LEPEROHIIE
AUBEUEREREERLEN T BPARESEROIH . LA FH—-SHBEAPR.
3 Zi#5itik

OUEHETREAE . TR FRF AR ECLAXBEHELEPARAESEESESHFERER, SRR
KR R RAESZMNEREX. HELE2EEAEHBNBESRH>BHNNENE. BF
MEWMERPRBESERE/N S L IBEFKBHEESERD . A+ EFXHUBIRBHESERTA
BRANBE s+ 58 B N 2SR & B TR MRS 5, A R A AR .

OBRZEIHFEIEBARBRK HFEREHE  SHRZHELIEPLEIERTERE. BEH
BXBEFUERBFHSSENE . ARESSEHENBKRK. ARBXEPABEH . SHENRBESSER
Z, AR, RRERHESEELEPRENTES. Nt . ZRZHEIEPEREELREE . AER
HHAR, A ERE N, 5 HBRRGER.

GBREHELEFRERES pHESRBEMNEMXEXR, B E L3 pH ER K, T3 LED
REHSETEFHORE. 1 HSEMERBESSEIRZASHIBNTEERREEZ K. AIESE
FEEMIEPHENRR,
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