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Table 1 Nutrient contents of the soil tested (oven-dried)

HHUR (g/kg) 4N (g/kg)

N (mg/kg)

% P (mg/kg) % K (mg/kg)

18.24 1.26

161.75 75.50 146
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Table 2 Nutrient contents of sheep manure (oven-dried)
H ML (g/kg) 4N (g/kg) AN (mg/kg) %% P (mg/kg) % K (mg/kg)
98.4 7.66 68.86 6404.6 17109.58
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Table 3 Binary linear regression analysis of fertilizer application rate and variation of soil organic matter and nutrient contents

Ef=pan TICERMERIE RS BRI
JEEAE IRFH i B

EVEES 0.05 EVEES 0.05 EVEES 0.05

AHUR (gkg) 1.36x10™ 0.028 - ns 2.64 0.00

2N (gkg) 6.20x10™ 0.001 4.58x10° 0.022 1.28 0.00
HHN (mg/ke) ns 0.71 0.00 31091 0.00
P (mg/kg) 0.52 0.00 - ns 55.48 0.00
K (mg/kg) 7.08 0.00 0.28 0.00 154.76 0.00

i SRH) SPSS 11.0 Zeil, P,  ns RIRAHCMEAR B
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Table 4 Variation of electric conductivity of soils due to treatments (Mean and Std. Error)

L EE S RIH (mS/em) FrRUEiR 2= Kb 3 (mS/em) FrifkiR %
NOMO 0.54a 0.026 N2M1 1.24¢ 0.06
NIMO 0.82b 0.07 N2M2 1.17¢ 0.12
NIM1 1.03 be 0.08 NOM1 0.64 ab 0.08
NIM2 0.83b 0.05 NOM2 0.81b 0.11
N2MO 0.89 b 0.12

i AT EFRREREE (P<0.05).
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Table 5 Variation of soil electric conductivity in relation to contents of salts in soil

HRE T NH," K" Na' (1/2)Ca** 1/2)Mg** PO, NOy” SO4*
IS 0.6627%* 0.796%* 0.792%* 0.967%* 0.939% 0.748%* 0.056 0.681%*

7E: SPSS11.0 Pearson H5C/M T * 5 %/KF LB ** 1 %K TP LB,
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Table 6 Variation of content of water soluble salts in soil in relation to treatments

LbE NH," K* Na* (1/2)ca* a2ymg* PO NO5” SO~
NOMO 0.134=0.036a  0.098+0.024a 0.930+0248 1211+0.32la  0456+0.123a 0.016+0.00la 0.483+0.005  0.325=0.020
NOMI 0.271+0.077ab 0.310£0.011b  1.072+0.132  1.838+0.234ab  0.710+0.100bc 0.024 +0.003ab 0.474+0.015  0.485+0.040
NOM2 0.411+0.252ab 0.530£0.076c  1.366+0.218  2.137=£0.259b  0.847+0.062c 0.035+0.005bc 0.488+0.001  0.530+0.053
N1MO 0.783+£0.243b  0.265+0.030b 1.257+0.267 2.388+0.224bcd  0.838 £0.080c  0.025+0.002ab 0.493+0.003  0.455+0.003
NIMI 0.475+0.101ab 0.506+0.054c 1.719+0.155 3.140+2.14cd  1.100+0.040d 0.034+0.004bc 0.489+0.002  0.570 % 0.056
N1M2 0.795+0.129bc  0.707 £0.008de 1.433+0.188  2.721+2.64cd  0.960 +0.037cd 0.035+0.002bc 0.478+0.004  0.496 % 0.029
N2MO 1.758 £ 0.008de 0.348 £0.060b  1.033+0.114  2306+2.92bc  0.813+£0.158bc 0.026 +0.005b 0.476 £0.010  0.433 +0.071
N2M1 2277+0473¢  0.574+0.035¢d 1.676+0.022 3.173+1.32d 1.057 £ 0.063cd 0.036 = 0.005bc 0.473 +0.008  0.470 = 0.014
N2M2 1.434+0.391cd 0.836+0.075¢  1.683+0.110  3.137 +3.48d 1.066 % 0.086cd 0.042+0.002c  0.479+0.006  0.620 = 0.139
FRH(P)  0.000 0.000 0.065 0.001 0.001 0.001 0.476 0.245

e LSD ZEIE, FFAFFRELRZERWE (P<0.05).
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Fig. 1 Contents of water soluble K* in soil in relation to

N (urine) application rate
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Table 7 Change in soil electric conductivity in relation to treatments, and percentage of each salt fraction to total salt

b3 H e e NH," K (1/2)Ca** an”2)mg*
AT+ NOMO)
NOM1 0.14 0 28.57 35.71 35.71
NOM2 0.28 0 28.57 39.29 35.71
NIMO 0.16 31.25 12.50 37.50 25.00
NIMI 0.30 16.67 20.00 40.00 30.00
NIM2 0.44 11.36 25.00 36.36 31.82
N2MO 0.32 31.25 12.50 34.38 21.88
N2M1 0.46 21.74 19.57 36.96 26.09
N2M2 0.60 16.67 21.67 36.67 28.33
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CHANGES IN COMPOSITION AND CONTENT OF NUTRIENTS AND
WATER SOLUBLE SALTS IN SOIL UNDER PLASTIC GREENHOUSE
TOMATO CULTIVATION IN RELATION TO FERTILIZATION

XIA Li-zhong LI Zhong-pei YANG Lin-zhang
( Institute of Soil Science, Chinese Academy of Sciences, Nanjing 210008 )

Abstract A three-year old plastic greenhouse with sandy loam soil was selected for an experiment on effects of
fertilization on soil nutrients and salts in the soil under two consecutive croppings of tomato (spring and winter tomato)
and the mechanism of soil salinization was elucidated quantitatively. In the autumn of 2000, nine treatments (NOMO,
NOMI1, NOM2, NIMO, N1IM1, N1IM2, N2M0, N2M1 and N2M2, where N stands for urea, and NO: N 0 kg/hmz, NI1: N
255 kg/hm® and N2: N 600 kg/hm’; and M for sheep manure and MO: 0 kg/hm”, M1: 26250 kg/hm* and M2: 52500
kg/hm?) were arranged at random each having three replicates, and in the following winter six treatments NOMO0, NOM 1,
NOM2, NIMO, N1Mland N1M2 were laid out. During the experiment the field was covered with plastic sheet to keep
warmth and water regime. The results showed that over-supply of urea or sheep manure led to fast accumulation of
nutrients and salts. The increase in the content of water soluble NH,", which resulted from transformation of the urea
applied, led to increase in water soluble K*. Ca*" and Mg”" through exchange of ammonium cations. Sheep manure with
high contents of water soluble K'. Ca*" and Mg”" supplied the soil with high quantity of K'. Ca®"and Mg?*".

Key words  Plastic greenhouse, Soil salinization, Urea, Sheep manure



