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Table 1  Nutrient contents of soils growing tomatoes different in degree of Mg deficiency under greenhouse
PR 435 4 A HLBT A RO R
BB R b4 R 7 . N A X
Degree of Cultivating years Organic matter Available phosphorus Readily available potassium
' kg™ kg™
Mg deficiency (a) (g kgfl ) (me kg ™) (mg kg ™) (mg kgil ) (mg kg’l )
RERLE IC (n=4)
10.98 +3.55 8.76 £2.79 5.38+1.11 30. 60 +24.22 198.3 +58.2
Initial
Kt ND (n=15)
1~5 14.34 £3.92 105.9 £43.8 17.18 £5.52 110.5 £16.0 233.4 £85.2
Nodeficiency
BELD (n=2)
2~5 17.40 0. 85 158.0 £9.5 14.92 0. 03 248.3 £43.7 346.2 5.9
Lightdeficiency
I MD (n=5)
3~11 20.16 +6.41 138.8 +24.4 13.57 £1.59 281.3 £124. 1 581.8 £223.3
Moderatedeficiency
JEE SD (n=1)
11 28. 30 130.9 15.17 478.0 738.6

Severedeficiency

W on ACER A IR EAEGEAE R LT EE £ bRHEZE Note: n is the number of the greenhouse soils sampled, and the data is indicated as

mean * standard deviation
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Table 2 Compositions of soluble salts and ions in soils different in greenhouse cultivation history

B 4 [ JK V5 4> 85 F Soluble salt ion (g kg™') o
Cultivating years (gkg™")
(a) Ca®* Mgt K* Na* NH/ NOy S0;~ Cl~ HCOy Totalsalt
0(n=4) 0. 049b 0.018a 0.005¢ 0.018a 0.002a 0.033¢ 0. 185a 0.027a 0. 186a 0.522b
1(n=13) 0.077b 0.022a 0.009¢ 0.034a 0.002a 0.129¢ 0.147a 0.051a 0. 186a 0.658b
2(n=3) 0.115b 0.024a 0.008c¢ 0.021a 0.001a 0.303b 0.382a 0.015a 0. 185a 1.054a
5(n=3) 0.287a 0.035a 0. 020b 0.022a 0.003a 0.458a 0.073a 0.047a 0.208a 1. 155a
11(n=4) 0.286 0.019 0. 063 0.018 0. 003 0.474 0. 068 0. 045 0. 181 1.157

T on AR AH R AE FR 8 A5 A0 1R 2 A58 [ — 3 A 6] T2 REAC 26 R [R) 45 BR8] 22 53k 8 2 /K SF (p <0.05) Note:n is the number of the greenhouse

soils sampled. Different letters in the same column indicate the significant difference at p <0. 05 level
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Table 3  Composition of soluble salt ions in soils where tomatoes displayed different degrees of magnesium deficiency

BREERESE K PR 43 85 T Soluble salt ion(g kg™") P
Degree of Ca®* Mg®* K* Na * NH, NO; 03~ Cl- HCO; (gks™")
Mg deficiency Totalsalt
RERIR IG(n=4)
0. 049b 0.018ab 0. 005b 0.018ab 0.002a 0.033¢ 0.185a 0.027b 0. 186a 0.522b
Initial
K ND (n=15)
0.078b 0.021ab 0.009b 0.033a 0.002a 0. 140b 0.176a 0.047b 0. 186a 0.691b
Nodeficiency
BB LD (n=2)
0.285a 0. 024ab 0.015b 0. 026ab 0.002a 0.490a 0.053a 0. 060ab 0.203a 1. 159a
Lightdeficiency
HIEE MD (n=5)
0.235a 0.031a 0.042a 0.013b 0.002a 0.418a 0.143a 0.024b 0.19%4a 1.102a
Moderatedeficiency
JPHE SD (n=1)
0.437 0.012 0. 082 0. 036 0. 004 0. 686 0.090a 0.097 0.171a 1.615

Severedeficiency

o ACR VA A IR E A5 [ — ) A 6 F RS R R TR 4E FR 18] 22 5k i 2 K SF (p <0.05) Note:n is the number of the greenhouse soils sam-

pled. Different letters in the same column indicate the significant difference at p <0. 05 level

% ~5.57 £% . 1.72 £ ~9.36 £%.2.98 fF ~4.90 1%
e 1.6 4% ~2.34 4% T G A 28 5 B kB 7 2 A8 AL
AU ] 825 5 A O, i i B sl 8 1Y - 3
AR BB OK T (K F 1 gke )

e B SR OB T LR WA ST R 3 AT L
TR AL b 32 5 AR T A S A G AR B
LTI R o Sl B B S o (2 R SR 0/ S
W1,K" Ca® B F il 2 Ml i Mg™ " (W i,
RESIZ KX Mg™ " (Ca® B8 - RSO H AT B3 5%
e BT LR R Mg
T T KRB (FUR AR A X Mg i R i
AR T K il e J1 ' o B [ 6 R

AT B Tl AR O . 1] a B 3 A B BE Y
FIEEE WP Ca /Mg EEJR R TN BB AR
s, R A R 3013 £ ~ 12.97 i, K
T e G 2. 05 45 ~8.49 £, il b Bk
PR R HEA W K /Mg BEJR L B 3w TR E AR
BBE A (B 1b)  BeBE g B W K /Mg BE R
FE 43 1 R (ot B R 2 Ak i MR 1. 47 % ~ 16. 17
fEF 2.21 £% ~24.21 £%, (Ca’" + K* + Na')/
Mg® " BEJR H (] L) FUA R0 B8 it 3 5 T 1 i
I BBE £ HE(Ca’ + KT+ Na' ) /Mg®" BE/R 4y
RN B R 1,55 4% ~6.54 £, R E R L
IR 2. 42 % ~10.24 {5,

~ Br s ~ T
i a — T b N o c I
=) S S 30
E ok E 4L £
£x g gV
& | & z &
i F®3r ik
o oh o o0 o o0
E?lo— a a 552— a 8515' a ab
'taos :‘01)8 't‘oni)“lo- be
b

2 st s b 2 o
e Pl F e

L5 ole= 5 [ 3

IG ND LD MD SD IG ND LD MD SD IG ND LD MD SD

HREEFE B Different degrees of Mg-deficiency

1

Fig. 1 Mole ratios of K" /Mg’" ,Ca’" /Mg>" ,(Ca’"

e N [F) S E R B2 1) A 9 K P BH B R B 9 AR A (AN ) 2 B 3 25 57 3k B 35 K OF-,p < 0. 05)
+ K" +Na")/Mg""

of the soluble salt in soils where tomatoes displayed different degrees
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Fig.2 Ca’", M¢®" and K" activity in soils where tomatoes displayed different degrees of Mg-deficiency ( Different letters indicate significant

difference at p <0. 05 level)
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RELATIONSHIP OF MAGNESIUM DEFICIENCY OF TOMATO
WITH SALT COMPOSITION AND ION ACTIVITIES IN GREENHOUSE SOIL
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Abstract Ton composition and proportion of soluble soil salts and activities of Mg>*, Ca®* and K" ions were deter-
mined in soils different in greenhouse cultivation history and in degree of magnesium deficiency reflected in tomato growing
therein, and their relationships with Mg deficiency of tomato were analyzed. Results show that among the soluble soil salts
Ca’", K' and NO; in the soil increased in concentration linearly with the history of greenhouse cultivation going on. Ca®*

ion was the dominate cation in the soluble salt and NO, ion became the dominate anion after 5 years of greenhouse cultiva-

tion. significant relationships were found of Ca®* and NO, ions with total salts and NO, ions in the soil, indicating that
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NO, ion was the major factor contributing to soil salinization. Mg deficiency symptom became more obvious, when con-
tents of Ca’*, K" and NO, ions, total salts, and mole ratios of Ca“/Mg2+ and K+/Mg2+ rose in the soil. In soils where
tomato displayed Mg deficiency, salt content reached the level of soil salinization. With the content of soil salt rising,
Ca®* and Mg®" activities decreased exponentially. Activities of Ca’ " and Mg’ " were significantly lower in soils where toma-
to displayed Mg deficiency than in soils where tomato grew normally, while activity ratios of (K™ )/(Mg>") and (Ca’" )/
(Mg*") were the other way round, and the activity ratio of (K" )/(Mg’") increased significantly with the extent of Mg
deficiency, reaching higher than 1. The decrease in Mg’ " activity due to salt accumulation in soil and the antagonistic
effect of K" enrichment on plant Mg”" absorption were the two major causes inducing appearance of the symptom of magne-
sium deficiency on tomato growing in calcareous soil.

Key words Sunlight greenhouse; Tomato Mg deficiency; Soil salt; lon ratio; lon activity
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