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A7 M TR % S Ak 35 AR 3K R R R it AT EE K
il Fe A — &, Pl B9 2 DA VS A B R R &
AESERIN AR W ZE . e B AL £ R LR
(A X 2 Sy TRk I A A LA, B AF it B A ML 90
thm 72 47 (CF ¥ & & W8 2 9k 20.0,7.0,
12.2 g kg™") i IR % 29 850 kg hm ™ *, &Rk #1425 0
350 kg hm ™", R AR - HERE S B, ok 8 b A AR PR AL
2 aF 14 a ANGF, HAT IR 1t 1 398 KRR 4B Fh Al
WEEY R P L EHITRE, B H L IEEAR AN
FHAHUIE , 5547 i JR 25 29 350 kg hm ™ @R 5 4
80 kg hm ~*, & A AL 200 kg hm ™, B &R AR JE
F0~20.20 ~40 cm )2, B —EFE A —RAEH
PeUS"IE 5 mi MR A . 2L R 42K it 1 4 18
ANBE A 36 S R HERE SRR 0 7 MRS 14 A b
BN, L ARKNT G, 2 mm 5, T 0867
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3 ML R BT K 5 BT A ( Elementar
TIT 7Y ] ) 0 5 90 23 B (1 B o ) SR FH W 48 3k
MAE . PHE TSR A 1 mol L™k 2 R # 58
P 3 I S 5 - 1A e M R I R SR N AN AR
Ho BHEsS et KT Na® R A 1 mol L' ik 2R
BRI R — IO R I e s H RS etk Ca®t Mg
K 1 mol L™ w2 iR i ¥2 R — I T W i 40 )6
BE P 7 5 2 0 B R R S A R 2 K T
L T0% OB W Ve B BR 2 LI Ry AT L,

SRG TR & TR e 38 e v I+ S e M Ca’t
Mg2+ K+ Na+[10]

2 45 R

2.1 T EANRESEREEFIHRE

P+ B BT R BH B T 3 4 i 0 25 R
Gt TR 1, MR 1EBEATLIE S, WH Tt
My XV b )2 A AL AR, A LR A
F 15.0 ~46.8 g kg ' Z[a, HF ¥ M H 356
g kg ™' T [ R 4 19 52 4 HEA ML B A2 e
M 14.55 ~23.74 ¢ kg’] CEY & E A 17.0 ¢ kgfl ,
Wit 2 R AL A R R LR A LR
SR 201 A% 4 BESE H SE R bR oE (R 2) mT R
F 1,75, 0% B HFE 2R A P AL T i = 5
JEE G2 RS T i+ S AL A A T
AKAF-LA b 0 Bt 4 3R 05 89% o kit T 2
AHHLFE & B X LR, E R 18.0 g kg,
HREFHTEREAN RS ERN 1.8 . Hikal
W, WX E, T L T EAIR S &R
FH R N )2 Uk 34 i 3

TR T i (CEC) | 2 4R 1 38 AR i B
W B ) 45 P BH B8 F 1 B i, 3 CEC J2& R3S v
PERE R B PR 2R, 2 it AT RN ek B EE AR
Pio MR IVLLED, &M -T2 -5 CEC
B TR W e N+ R CEC, &%t + 1 1
EEEMT 2 8 CEC E¥ME 450 17.9 cmol
kg ™' F116. 4 emol kg ™", % 5 HAH B 4 J2 43 S48
21.8% 1 14.7%

x1 IEENRSEFHEASTIREFHEST

Table 1 Means of soil organic matter content, clay content and CEC of the soil samples

H LB OM Fiki Clay PR F 28 ik CEC
P , , .
(gkg™") (gkg™") (emol kg™")
Sampling spots
0 ~20 c¢cm 20 ~40 cm 0 ~20 cm 20 ~40 c¢m 0 ~20 ecm 20 ~40 c¢m
ELH 4 4
17.0 £7.3b 9.8 £5.3b 195 £23a 208 £27a 14.7 £2.3b 14.3 +1.9b
Open field
il + 15
35.6 £10.9a 18.0 £8. 6a 190 +39a 207 £30a 17.9 £5.5a 16.4 £3.8a

Greenhouse field

TR RO £ a2 R —F AR FE RS LSD I 2% B E (p<0.05) Note: Values are means * standard deviations. Different

letters in the same column indicate significant difference (p=<0.05) in LSD test
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Table 2 Distribution frequency of soil organic matter contents in protected field( % )

P
>30 g kg 'V 30 ~25 gkg™'? 25~20 gkg™'? 20~15 gkg ™' ¥ <15 g kg™ 'Y
Sampling spots

5 Hh 1 1

— — 12.5 62.5 12.5
Open field
it +- 4

66.7 22.2 5.6 — 5.5

Greenhouse field

1) 3 % Overtop;2) /5 High;3)i& ‘H. Appropriate;4) it = Shortage;5) f“ B #t = Famine

2.2 TETHMEHEAEMN

PH B8 2c 4 i, 28 48 1 3k Ok B8 4 Al 2 1 4
ST, AR LR T A IR
AR b e . EhEEE TRy KT Ca®t “%
EWER LS EFRICR, KA gD &
?’E@%HBZL?VE%E’J%ﬁqﬁt%ﬂﬁ%ﬁﬁﬁfﬂwﬁa@é/w
HR3ATLVE N, a2 4 55 et 46 5t
St (TEB) 3 5 HRH R 2 R 58 e . it +
B LR AR )2 58 EB SFI{E 73 5 12,7 cmol
kg™ A1 12. 1 cmol kg™, J&= R H AL + )2/ 1. 08 fif
F1.04 £, BRHIBCHRERIGR )G, L T2 L%
LHE KT AS bl Mg® " ag itk Na* &R T H
B 2 A Ca®t RS R A

PR/ A S AR,

B Bk A B R L L Ca® T A, %
S M 2 A etk Ca® " (b S e h R 3k M R Y
70.00% , 5 H B2 - e sg e bk Ca® " 5 58 e bk 36 56
BRI 78.81% ; Hok LA bk Mg J& £, it 3¢
HuBE 2 S e b Mg b A2 e R 3R R
20.47% , 5 W BFZE £ A e tE Mgy 38 e vk 3 5
SV 16.10% s 38 etk K™ ik, mﬁf@mﬂﬁﬁ
2 Esc e vl KTy g et R S 9 6. 30%
H#F )2 - 3 sc 4 Pk KT 5 3¢ 4 vk £R 5 8 EE’J
2.54% ;38 Na ™ & i f /b, 0t S8 Bk 2 458
etk Na® 5 gt b 5L BB 3. 15% , S HFHZE -
BEA M ME Na ™ i sg 4 PEEh B B LY 2. 54 %

®3 LtETHUBEETFSEFHEST

Table 3 Means of the exchangeable base ion contents in the soil samples

S R B Total EB 1/2Ca%*
TR
AR (cemol kg ™) (cmol kg™")

Sampling spots

1/2Mg** K* Na*
(emol kg~ ) (emol kg~ ) (cemol kg~ )

0~20cm 20~40cm 0~20em 20~40cecm 0~20em 20~40em 0~20cem 20~40em 0 ~20 em 20 ~40 ¢m

A 11.8+1.1b 11.6 £0.8b 9.3 +1.2a 9.2+1.1a 1.9+0.5b 1.8+0.4b 0.3 +0.1b 0.3+0.1b 0.3+0.1b 0.3 +0.1a

Open field

it 1 45

12.7 +4.4a 12.1 +2.5a 8.9+2.1a 9.1+1.9a 2.6+0.8a 2.3+0.6a 0.8+0.3a 0.5+0.2a 0.4+£0.2a 0.3x0.1a

Greenhouse

field

B N EYE £ b2 ] — 3 SR TR R LSD /G5 22 53 % (p<<0.05)  Note: Values are means + standard deviations. Different

letters in the same column indicate significant difference (p<0.05) in SD test

2.3 TEHEEAE

A e e VB A AR, — T TR A 8 1
ERLUECROR o SIS (SR EaE /S S N (i S )
Koo DR Rz 5 5 10 o 08 88 s, B 2 40 ik T 1) L 2%
LA R0 - T NSRRI < - St T N SR 4
MR HE G, T2 Rt Mg®" (K™ (Na™ 1y

Y 4R B2 R ss etk Mg®™ K™ (Na™ 1y
FEE I FH i B 43 50 Sk 10. 08% (105. 05% F1 13.20% .,
Mgt Ca’ M AE R EH B T, 0~20 cm
20 ~40 em AR FRET 21.07% 1 13.94% . 3 4
ORI DUE W it 1 BT 2 A 3R 3 1 R R 4 )
H970.9% F1 73.9% 45 5L - HEA N Z T B R .
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Table 4 Means of the base ion saturation degrees of the soil samples( EB/CEC,% )

FAE LR 1/2Ca> " 1/2Mg** K* Na*

7. kY a a

RAE R BS(% ) g

Sampling spots
0~20cm  20~40cm 0~20cm 20~40cm 0~20cm  20~40cm 0~20cm 20~40 cm 0 ~20 cm 20 ~40 c¢cm

= e
T 80.4a 8l. la 62.99b 64.48b 13.20b 12.58b 2.18b 2.03a 1.97a 1.95a
Open field

- e
B 70.9b 73.9a 49.72b 55.49b 14.53a 14.08b 4.47b 2.32a 2.23a 2.0la
Greenhouse

field

TE B P A+ b2, Rl — 2 PR Rl SRR OR LSD K 22 5 i % (p<0.05)

Note: Values are means + standard deviations. Different

letters in the same column indicate significant difference (p<0.05) in LSD test

3 9 ®
3.1 BRI+ CEC fEm

il i S AR 7 4T R3S CEC B W m,
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Fig. 1 Relationship between cation exchange capacity (CEC) and

organic matter in the soils
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EFFECTS OF VEGETABLE CULTIVATION ON SOIL CATION EXCHANGE
CAPACITY IN GREENHOUSE
Fan Qingfeng Yu Na Zhang Yuling Zou Hongtao Zhang Yulong'

(College of Land and Environmental Science ,Shenyang Agricultural University , National Engineering Laboratory for Efficient Utilization
of Soil and Fertilizer Resources,Shenyang 110866 , China)

Abstract Soil samples were collected from vegetable fields under greenhouse and upland fields in their vicinity in
Yuhong District of Shenyang, Liaoning Province, China, for determination of organic matter, cation exchange capacity
(CEC) , exchangeable base composition and soil base ion saturation, and hence analysis of effects of vegetable cultivation
on soil cation exchange capacity in greenhouse. Results indicate; (1) the protected fields were much higher than the con-
trol (upland field) in soil organic matter content, being about 35.6 g kg ' and 18.0 g kg ™' or 2. 1 and 1. 8 times higher
in mean content in the upper and lower soil layers, respectively; and the soil in the former displayed a rising trend in
CEC; and an extremely significant and positive relationship between organic matter content and CEC; and (2) in the veg-
etable fields, total soil exchangeable base increased somewhat in all the soil layers, with exchangeable K, Mg’" and
Na*, doing significanty, and soil exchangeable Ca®* remaining almost unchanged; and the former three ions were much
higher in saturation degree than those in the control, while the latter was lower in saturation degree and so was the soil
base.
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