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Study on greenhouse soil fertility characteristics of Weihe River upstream
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Abstract: The effects of long-term continuous cropping greenhouse vegetables on soil pH, total salt, organic mat-
ter, and N, P and K nutrients content of topsoil (0 ~ 20 cm) were studied through open field and greenhouse topsoil
sampling during different cropping years in Wushan county Tianshui city located upstream of Weihe River. The results
showed that pH of topsoil (0 ~20 ecm) in greenhouse vegetable field during different cultivation years was all significantly
lower than that of the open field, and with the extension of cultivation years, soil pH become declined significantly.
Moreover, soil pH was significantly negatively related with cultivation years, 0.05 pH decline per year. In contrast, the
soil total salt content was significantly positively related to cultivation years with 0.091% increase per year. For 14 years
continuous cropping with greenhouse vegetables, soil total salt content reached to 0.34% , 6.35 times as much as that in
the open field. Soil organic matter, total nitrogen, available nitrogen, total phosphorus, total potassium, available phos-
phorus and available potassium contents were also gradually increased with the increase of cultivation years. After 14
years of continuous cropping with greenhouse vegetables, soil available N, available P and available K contents reached
to 230.17, 342.17 mg kg™ 'and 263.00 mg kg™ !, respectively, significantly higher than those in the open field.
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Fig.1 Changes of soil pH and salt contents in greenhouse to cultivating years
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Table 1  Effects of greenhouse cultivation years on topsoil nutrient contents
R AL Ko AR R0 Ex PR AL PR
Years Organic matter Total N Available N Total P Total K Available P Available K kC"N
cars /% /% /(mg-kg™") /% /% /(mg-kg™")  /(mg-kg™") ’
0
(82HL Crop field) 1.78e 0.12e 76.27e 0.08d 1.81d 14.79d 150.00d 8.58a
2 2.60d 0.18d 115.72d 0.11c 2.06¢c 188.27¢ 175.67cd 8.39a
6 2.76cd 0.19¢d 176.48¢ 0.18b 2.12be 247.42b 180.00bed 8.42a
11 2.951be 0.22b 188.74bc 0.28a 2.25abc 308.60a 212.00bc 7.77a
14 3.65a 0.28a 230.17a 0.32a 2.43a 342.17a 263.00a 7.57a

T [ F BN Rl SR AL A 22 57 P < 0.05 /KPR35 o

Note :The letters in the table indicate the data in different years are significantly different on the level P <0.05.
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Table 2 Relationship between greenhouse

cultivation years and nutrient contents

AR
Fitting model

T HEIRIy

Soil nutrition

PTE B R square RESR(PHE)
2

HHLF Organic matter y=0.105x +2.08

2% Total N y=0.010x +0.134
2 Total P y=0.018x +0.074
4B Total K y=0.037x +1.89

WA Available N
M Available P
R Available K

y=10.11x +91.44
y=19.96x + 88.55
y=6.99x + 150.00

R Significance test( P value)
0.84" 0.03
0.91" 0.01
0.99" " <0.01
0.91" 0.01
0.947" <0.01
0.83" 0.03
0.90" 0.01

%, % FORGEEIAT] P<0.05 KFBEM P<0.01 KV B

o

Note: The * , % * in the table indicate the fitting degree are significantly on the level P <0.05 and P <0.01, respectively.
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Table 3  Relationships between greenhouse soil fertility characteristics

=] Ee N AL 2R A £ TR LA UG
Ttem Salt pH Organic matter  Total N Available N Total P Available P Total K Available K
43h Salt 1.00
pH -0.93""
FHHLIE Organic matter 0.94"" -0.82""
4% Total N 0.96"* -0.89"" 0.95°"
PR Available N 0.98"" -0.94""  0.92"" 0.94" "
2 Total P 0.91"" -0.98"" 0.84"" 0.90% " 0.92%"
AW Available P 0.96"* -0.88"" 0.93"* 0.92%" 0.95"" 0.86" "
247 Total K 0.83°* -0.81"" 0.85"" 0.90"* 0.82%* 0.84" " 0.82%"
HAHT Available K 0.86"" -0.77"" 0.89"" 0.92"" 0.84"" 0.81"" 0.81"" 0.80"" 1.00

Tooe, ¢ = FORAHEHEAS] P<0.05 K F-RFEM P<0.01 KT B3,
Note: The * , * * in the table indicate the relationship degree are significantly on the level P <0.05 and P <0.01, respectively.
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