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Effect of different cultivation years on nutrients accumulation and
environmental impacts of facilities cultivation soil

Y1 Tian, LIANG Dong-li, WANG Song-shan, WU Xiong-ping, CHEN Hong-sen

(College of Resources and Environment s Northwest A&F University ,Yangling s Shaanxi 712100, China)

Abstract: [Objective] The impacts of different years of facility cultivated soils on nutrients accumula-
tion and environment were studied to provide scientific guidelines for soil nutrients management in facility
cultivation. [Method] Soil pH,EC and various kinds of soil nutrients of different depths in 25 greenhouses
with 5 cultivated years (1,3,5,7 and 10 years) were measured,soils from grain field and normal vegetable
land were taken as control. Soil nutrients parameters were classified by Hierarchical Cluster to select the
most representative index. [Result] Available phosphorus, nitrogen and potassium,organic matter, availa-
ble manganese,copper and zinc content in facility cultivation soil increased during the first 5 years and then
leveled off from 5™ to 10™ years,and which decreased with the increase of soil depth. Soil nitrate and EC
content raised significantly with the increase of cultivation year. There was a significant correlation between
soil nitrate content and EC in different soil depths,and this indicated that nitrate accumulation formed a

risk on nitrate leaching and secondary salinization in soil. Soil pH declined significantly with the increase of
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cultivation years. The decrease of soil pH resulted from the accumulation of nitrate nitrogen, available

phosphorus and organic matter. Soil pH, organic matter, available phosphorus and available zinc were the

sensitive indexes to characterize the variation of soil with cultivation years. [Conclusion]) Soil pH decreased

while EC increased and soil nutrients accumulated significantly in facility cultivation soil compared with

grain field and vegetable land, and it formed certain environment impacts. Advocating rational fertilization

is necessary for sustainable development of facility cultivated soil.
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Table 1 Effects of different ages on contents of organic matter and available nutrients in facility cultivation soils
R AR o
ik R/ cm Cultivated year & H
Index Soil - Veg,etable Farmland
depth 1 3 5 7 10 field
HHLE/ 0~10 12.84%3.12¢  17.38£2.83 bc  22.43+1.06a  21.94+1.25ab  22.81=4.03a  20.21£2.46 ab  20.05=1.17 ab
E)gréal;i D l0~20 11.39+1.16b  15.8543.00ab  17.3843.70a  17.2142.58 a 15.1642.96 ab  15.84+1.64 ab  12.9140. 14 ab
matter 20~40  8.64+0.57b  12.04+3.74a  10.52+1.43ab 11.274£2.39ab  10.48%3.11ab  10.44%0.57 ab  10.97%0.81 ab
SR 0~10 131.86=47.24 be 226.30£49.13 a 172.49+17.65 ab 188.71=51.80 ab 167.80%32.38 ab  30.86=10.92 d  55. 1022, 64 cd
(mg+kg™!) 10~20 111.64£20.05 a 146.7644.95 a 116.97420.67 a 137.49+58.09 a 113.35+56.62 2  23.86=3.74 b  41.69+14.34 b
Available N 9040 8247420, 67 ab 115.69+55.08 a  81.08+13.73 ab  99.2236.95 ab 102.47432.45 ab 27.1210.25 ¢  28.75+10.82 ¢
Tl 0~10 89.78+28.00 b 110.60=24.29 b 190.50£27.60 a 184.46=19.83 a 184.05=14.64a 82.76+25.24 b  14.81=+3.64 ¢
(mg+kg ') 10~20 58.93+17.39d  89.3732.56 cd 143.08+34.57 a 154.5035.85 a 134.4325.02 ab 91.82426.07 bed  3.01=1.31 ¢
Available P 9040 32 084473 ¢ 48.97+18.82 be  90.11+26.05 a  88.72+21.95a  65.70+9.35 ab  42.60+8.12 bc  1.32+0.63 d
i 0~10 284.01-62.77 be 409, 38-90.29 ab 514.52241.28 a 583.27+£109.45 a 571.14198.80 a 227.39475.23 ¢ 266.57+48.73 be
(mg -+ kg™!) 10~20 303.2276.25 be 331.53£74.09 b 370, 96131, 46 ab 492, 28+144.07 a 438, 7044050 ab 192, 01%55. 84 ¢d 131. 351799 d
Available K 5040 147, 52420, 03 de 197, 06-57. 08 cde 219. 3046, 14 bed 322, 435149, 08 a 207, 15534, 91 ab 167, 7430, 62 de 108. 602, 92 e

T« AT B 5 e A [/ /NG 52 8 2 R OR 2 MR 2 5 w35 (P<<0..05) . TR,

Note: Different lowercases in a row mean significant differences (P<C0. 05). The same as below.
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Table 2 Effects of different ages on available microelements content in facilities cultivation soils mg/kg
T Sl o i I
Index ﬂifg/cm ! na-e year Vegelal)le Farmland
Soil depth 1 3 5 7 10 field

A 0~10 2.88+1.18 ¢ 3.36+0.87 be 5.42+1.71 a 4.7940.96 ab 5.62£1.57 a 4,0140.77 abe 0.64+0.15d
Available 10~20 1.76%0.59 b 2.4240.68 ab 2.94+1.67 ab 4,03+1.01 a 3.1741.46 ab 2.76+0.93 ab 0.1340.10 ¢
Zn 20~40  0.58+0.31 ab 0.9240.56 ab 1.300.54 a 1.38+1.10 a 1.05+0. 78 ab 1.29+1.13 a 0.06+0.05 b
i 0~10 0.8740.12 ¢ 1.11£0. 32 be 2.06+0.89 ab 1.70£0. 30 abe 2.33£1.68 a 2.044+0.56 ab 0.80%0.11 ¢
Available 10~20  0.72£0.06 ¢ 0.9340.19 be 1.2940. 67 abe 1.5940.15 a 1.3240.49 abc  1.84+0.58 a 0.8240.06 ¢
Cu 20~40 0.64+0.04 ¢ 0.82+0.14 abc  1.0340.21 ab 1.0340. 27 ab 0.75+0.27 be 1.0440. 14 ab 0.66+0.09 ¢
G 0~10 9.39%2.51 ab 9.05+1.88 ab 13.8245.09 a 10.3342.58 ab 13.81+6.34 a 11.03£1.17 ab 7.4240.95 b
Available 10~20  7.9741.65 ab 7.8440.38 ab 10.82£2.36 a 9.19£1.32 a 8.0842.46 ab 9.28£0.52 a 5.2840.46 b
Mn 20~40 5.94+1.03 ab 4.9740.68 b 6.2440.75 ab 5.73+1.68 ab 4,.21£1.65 b 7.10£0.55 a 4,394+1.30 b
P 0~10 7.07+2.26 a 5.59+1.93 a 7.42+2.60 a 6.68+1.29 a 7.51+2.73 a 6.37+0.81 a 2.77+0.16 b
Available 10~20  6.45+2.15b 5.66+1.34 b 6.56+1.49 b 7.0440.83 ab 5.32+1.03 b 6.31+1.00 b 3.13+0.47 ¢
Fe 20~40 5.63%+1.23 a 4.54+1.16 abe 4.90+1.04 ab 5.57+1.38 a 3.48+1.11 be 4.96+0.62 ab 2.8440.85 ¢
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Table 3 Effects of different ages on nitrate nitrogen content and conductivity value in facility cultivation soils

I e - K1
Index 75§f§,/cm Cultivated year chctablc Farmland
Soil depth 1 3 5 7 10 field

WER/ 0~10  108.54=60.22 be 207.68+47.16 a 151.87419.91 ab 159.88+55.26 ab 141.58+113.61 ab 16.77+10.48 d  45.40+21.40 cd
;ﬂfa'tekgﬂ) 10~20  93.83+28.56 ab 132.01+44.69 a 96.47+22.84 a 116.724+58.87 a  87.98+58.92.ab  10.4244.06 ¢  32.56+13.31 he
nitrogen 20~40  70.58+21.02 ab 104,35+54.98 a 67.07+14.82 ab  83.00+36.88 ab  82.29+31.67 ab  14.73+9.24 ¢ 20.52+9.23 ¢
A/ 0~10 3.49%1,04 be  6.3641.68a  4.4340.96 abc  5.2642,28 ab 5.56+4.65 ab 1.4240.14 ¢ 1.7040.29 ¢
éf:;d'usz” 10~20  2.9340.44 abe  4.39%2.19a  3.2040.77ab  3.77+1.40a 3.55+£1.719a  1.34£0.07¢ 16020, 16 be
tivity 20~40  2.35+0.35ab  3.14%1.17a  2.46+0.33 a 3.09%0.92 a 3.13+0.48 a 1.4540.14 b 1.44+0.16 b
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Table 4 Effects of different ages on soil pH value in facility cultivation soils

Wi):'z oA 4 PR/ 4 HHL
WRIE /em Cultivated year A
. Vegetable

Soil i field Farmland
depth 1 3 5 7 10

0~10 7.56+0.21 b 7.4740.12 b 7.42+0.05 b 7.43+0.20 b 7.48+0.15 b 7.87+£0.04a 7.91%0.10 a
10~20 7.71£0.07 be  7.58+0.12 ¢ 7.5940.07 ¢ 7.58+0.23 ¢ 7.65+0.16 bc 7.85+0.13b 8.06+0.06 a
20~40 7.847+0.05 cd 7.81%0.18 cd 7.83%£0.10 cd 7.76+£0.17 d 7.86+0.08 bed 8.06+0.08 ab 8.20+0.06 a
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Relationship between pH and nitrate nitrogen content

in facility cultivation soil at different cultivated years
TEFS THRFERRNGIE
i1 o R R I e A TR )R TR o 4R
PREEFT 232 L 1 A B AR Y 8 AR R SR AE L SR
43 BE T AR A IR B 728 AR A S DA T 8 31 A B4 s ok
x5

2.5

THAVLR S RS 3 pH iR ECH —0. 560,
P O AT DL Y 2 R A WL g R
SRS 3 pH TR EE R,

4 y=—0.003 1x+8.021

0 50 100 150 200 250

+ 3 B/ (mg - kg ™)
Soil available P

B2 R[] oA AR R At 1 - e B A i S pH R R
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in facility cultivation soil at different cultivated years
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Table 5 Hierarchical cluster analysis of soil nutrient in different depths
+ R/ em X9 Type
Soil depth 1 2 3
EEENTFY WU TN NN
0~10 pH . Conductivity, nitrate nitrogen,available potassium,available iron,available magnesium,
Organic matter . . .
available copper,available zinc
[GERS SR S 1N O B WY Y 7 e I S €/ i
10~20 pH — Conductivity,organic matter,nitrate nitrogen,available potassium,available iron,avail-
able magnesium,available copper,available zinc
pH. A LT R G AS AL OO A AR R B
20~40 pH.organic — Conductivity, nitrate nitrogen,available potassium,available iron,available magnesium,

matter

available copper.available zinc
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Table 6 Average values of correlation coefficient for tested indexes in different soil depths
12/ cm 5% A BB SR AL W AL A BT A B A B EEE ST
Soil EC Organic Nitrate Available Available Available Available Available Available
depth matter N P K Zn Cu Mn Fe
0~10 0. 34 — 0.29 0. 60 0. 45 0.58 0. 39 0.50 0. 44
10~20 0.32 0. 27 0. 29 0.55 0. 46 0. 55 0.28 0. 38 0.37
20~40 0. 30 — 0.24 0. 39 0.31 0. 38 0. 30 0. 26 0.27
" N 3737-3746.
3 én TE Zeng X B,Bai L Y,Li L F,et al. The status and changes of or-
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