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Changes of soil physical and chemical characters under
greenhouses cultivation in Shanxi Province

WU Zhong-hong** ,ZHOU Jian-bin*

(1 Collegeof Resource & Environmental Sciences, Northwest A & F University, Yangling, Shaanxi 712100, China;
2 Collegeof Life Sciences, Shanxi Normal University,Linfen, Shanxi 041004, China)

Abgract : The physcal and chemical characters and the nutrient contentsin top soils greenhousesin
different parts of Shanxi Province were determined to evaluate the changes of the soil fertility. The results
showed that there were sgnificantly quadratic relationships between the cultivating years and organic mat-
ter ,total nutrients(total N ,P and K) and available nutrients(available N ,P and k) content ,and electric
conductivity. The total N ,and P in greenhouse soils increased,but the total K decreased ,which indicated
new challenge of woil fertility under greenhouse cultivation. The available nutrientsin greenhouse oil were
higher than that of operrland. The organic matter in greenhouse soil s was still low compared with the high
productivity greenhouse il ,and the soil pH was lower than that of open-land ,indicating the acidification
of the sils under greenhouse condition. The electric conductivity in greenhouse il increased significantly ,
but it didn’ t reach the harmf ul level to the plant growth and development. Therefore ,more attention should
be paid to the application of organic fertilizers. It is suggested that the dynamic trandormation of il phys
ical and chemical properties and nutrients may lead to the trandormation of soil function.

Key words: greenhouse il ;total nutrient ;available nutrient ; EC;p H ; Shanxi Province
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Table 1 Table of investigation on cultivating under greenhouse in Shanxi Province
/ (kg- hm-?)
la State of applied fertilizer
Ste Number Cultivating years Main crop
Organic fertilizer ~ Chemica fertilizer

Jinzhong dity 5 4 15 Tomato 75 000 2 500
Changzhi dity 4 4 5 Pumpkin 20 000 6 000
Jincheng dity 4 4 5 Cucumber ,pumpkin 45 000 7 000
8 17 15 000 4 500

Linfen city

Yuncheng city

Romaine lettuce ,celery ,spinach ,aoe

10 2 15 Hot pepper ,pumpkin tomato ,0il peach 25000 6000

1.2

EC
Q)

2.1

, 22 500 kg/ hm?
pH

[45]
Excel

y=-0.091 4x* +1.748 7x +8.481 3,
R’ =0.415 (1)
. (1)
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Fig.1 Relationship between the years of cultivation 2
and content of organic matter
2.2 ’ _
NP K ’ ’ (2 (4 ,
' 9 10 ,
191
’ 4 8 ;
3.58 g/ kg, ( ' 15 ;
(0.64+£0.31) g/kg) 4 10 ; (
3.0 22
- 1.4 LN s o~ A
%0 o 2.5 ) o0 A
YZ 05 /N S L1 \\\4
Y- 0 E 2.0 " PE
=~ O =~ O u -0
®F 1.0 g5 5 g4 A
& . x ¢
0.8 1.0 10
0 3 6 9 12 15 0 3 6 9 12 15 0 3 6 9 12 15
Fi H 4 B /a i 1 4F Pil/a b HL 4 B/
Years of cultivation Years of cultivation Years of cultivation
2
Fig.2 Reationship between the years of cultivation and the contents of total nutrientsin soils
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6 800 kg/ km*, 4 5 'y=-1.8215x* +31.416x + 15. 469,
, ; R =0.670; (6)
, y=-7.483 5% +131.08x + 67.376,
(351 R =0.655 (7



5 : 139

(5) (6) : 8 9
9 10 8 9 | 6 10
5 10 6 15 (7)
~ 120 o . 800 [
' 160 . A
%"% 100 f‘%_: %uf 600 /AA/*
2 e
E"E 80 é“g 120 o E_’_-% A
=3 g 5 & S 400
f;,; 60 §< 80 §< ] % \
. pis b
¥ L, " o L] " 200
0O 3 6 9 12 15 0 3 6 9 12 15 0 3 6 9 12 15
Bl K4 B/a i A Pi/a Fil ki 1) PR /a
Years of cultivation Years of cultivation Years of cultivation
3
Fig.3 Relationship between the years of cultivation and the contents of available nutrients
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Table 2 Efect of the cultivation years on pH of ils W% .2 L egeee
under greenhouses cultivation :_:_3 0.4
B * 8}
la la 0.0 . : ' ’ '
. pH . pH 0 3 6 9 12 15
Planting years Planting years FR 4 B/a
0= 8.05+0.37 5 7.30+0.24 Years of cultivation
1 7.20+0.26 6 7.15+0.26 4
2 7.15%+0.21 8 6.80+0.00
3 7.93+0.21 10 6.80+0.17 Fig.4 Relationship between the years of
4 7.15+0.17 15 7.05 cultivation and electric conductivity
0 *
Note:0 *represents the soil of arable land. 3
2.5 (EQ) (1) :
4 , EC
(0.23 mS cm) (1 , .
EC (EC 1. 80 ’
m< cm) |, EC 10 ,
1.2 mS cm (22l , '
4.0 gkg(EC<1.5 mScm) 10
, 1 15 , EC (2)
0.44 1.55mScm, ,
_ 2 ’
=-0.0096x +0.187 8x+0.145 4, (3) pH ,

R =0.340 (8)



140 ( ) 35
, ,2006(7) :22-23.
[6] : [M]. , 1999 :20-
' 180.
[7] , . [M].
[M].1999:23-35.
[ ] 18] : , : [31.
[1] : - 1 ,2003 ,8(1) :62-66.
,2004(5) :36-38. [9] ’ _ [M]. : 2005
[2] : 10.
[31. ,2004,23(2) :33 [10] o
335. [J1. 11996 ,15(1) :24-28.
[3] ; ' . [11] , ) [J1.
[J1. 12004,32(4) :41-45. ,2004 ,36(2) :208-210.
[4] , ' . [12] , )
[J3]. ,2005 ,121(10) :226-228. 3. 2001 (1) :32-34.
[5] [31.
( 135 )
' ,2002.
> _ [5] , ) .
S [J1. ,2002 ,26(3) :339-345.
[6] , :
(Geason [3]. ,2005 ,25(8) :872-877.
Margal ef ) [7] :
(Shannon-Wiener ) [J1. ,1958(2) :152-223.
, > ,Pielou [ :
[3]. ,2005 ,25(3) :527-537.
[9] .
3 [3]. ,2006 ,26(2) :373-382.
) [10] : [M].
1998:2-4.
[11] . [M].
,1997 :3-23.
’ ' [12] : (M].
’ ,1995 :58-67.
[13] Tilman D ,DoengJ A.Biodverdty and stahility in grasdands[J].
Nature,1994(367) :363-365.
[ ] [14] Baskin Y. Ecosystem function of biodiversty[J]. Biologica
[1] [M]. Science ,1995(44) :657-660.
, 2000. [15] Lehman CL ,Tilman D.Biodiversty ,stability ,and productivi-
[2] [M]. ty in competitive communities[J]. The American Naturalist ,
1993. 2000(156) :534-532.
[3] [16] -
- [31. [M]. : ,2002.
,2005 , 16(9) :1597-1602. [17] . [J1.
[4] [M]. ,2002,10(1) :126-136.



