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Study on Pollution Barriers of Facility Soil and Technology of Reducing Nitrogen and Increasing Efficiency

LI Yue-fei, TAO Jia-le,LI Bin et al (Suyu District Agricultural Technology Promotion Center, Sugian, Jiangsu 223800)

Abstract In order to scientifically guide the management of facility soil, ensure sufficient output of soil ,and keep the negative impact on eco-
logical environment in controllable range ,samples were collected from typical facility soils in Suyu District to determine soil organic matter,pH,
electrical conductivity and contents of some available nutrients and water-soluble salt ions. The results showed that the pH of facility soil was
5.62-6.35,and the soil was obviously acidified ;soil EC value was 0. 66—5.44 mS/cm,and most soil EC values exceeded the suitable range
for general crop growth. Soil organic matter content was 15. 71-21. 95 g/kg,which was difficult to meet the demand of high yield of protected
crops. The content of available nitrogen in soil was 32. 8—=711.7 mg/kg,which was on the high side,with a coefficient of variation of 88. 1%,
and the application of nitrogen fertilizer was unbalanced. The content of available phosphorus in soil was 30. 1-100. 9 mg/kg, which could basi-
cally meet the demand of high yield. The content of soil available potassium was 61. 7-517. 5 mg/kg,with an average of 203. 4 mg/kg. The av-
erage contents of water-soluble potassium,sodium,calcium and magnesium in soil were 100.2,1 672.7,1 461.9 and 1 204. 3 mg/kg, respec-
tively, and the average charge ratio of magnesium to potassium was 40. 9, which leads to the problem of relative potassium deficiency in soil.
The average content of water-soluble chloride ion,sulfate ion and nitrate ion in soil was as high as 2 781.7,1 252.0 and 1 223. 8 mg/kg,re-
spectively ,which may affect the normal growth of crops. The average contents of available boron, molybdenum and manganese in soil were
0.37,0. 19 and 6. 68 mg/kg,which were in the deficient, medium and medium levels respectively. Nitrogen reduction had no obvious effect on
the biological and economic yield of cabbage , but bottom application of balanced fertilizer was beneficial to improve the biological and economic
yield of cabbage. Nitrogen reduction had a tendency to reduce nitrogen content and cumulative nitrogen uptake of cabbage. Applying balanced
fertilizer at the bottom and reducing nitrogen could reduce soil conductivity and nitrate nitrogen content to a certain extent.
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2 BEREH

2.1 TEBEERLFEERSH

2.1.1  LIERRGEEE SR AA N A, N 8 AR
Jite A TRTRE | R A LT e S5 R (3% 1) T LA
F il A X i+ pH 2 5. 62~6. 35,7118 6. 02, brifE
25 0.23, 28 5 2800 3. 85% , - PRIV A s, 20 il ok L 24
A IR . 3 EC {E2h 0. 66~ 5. 44 mS/cm,
IRk 2. 20 mS/em, BT 2 3R EC {EAE 1. 00 mS/cm
AR M, HoAh 6 4>+ EC Y8 T —BAEY A K iE |
G 3 EC ()R 5 R B0E 1A 81. 08% , 1 WL [6] A i)
ZEFARK, A HLETE 54 15. 71 ~21. 95 g/kg, V342K
18.29 g/kg, HIELE WS HE J1 T W (A5 A0 A8 22 XE LA 2
BRI 7= 1 oK o - A LT A b 78 2 il DR 15 i 1 458
JIE 73 v ) L ) B B AR

2.1.2 TIERRCARE A R, BN T ) R
HIELR (3R 2) PTLUE 1 T4 IX it - 49 AR 5y
32.8~711.7 mg/kg, V-3 K 284. 7 mg/kg, A K A&, 5
XA Z it AN B S FACEA B U R 5 14
SR AR S R 88. 1%, VLA TR A4 P sl [l R FH 5 5K
TR AN , 5 e 1) 3SR B R R Y
217 A%, 3w % & 30. 1~100. 9 me/kg, T3k
59.2 mg/kg, EAIK T W& 55, 575 B XS AR IR R AR it
JIEA O ; A3 ALl 5 8 S R BGA 42. 5% , UL R
SRRV 7 3T B Lt R AR X , e e 1) - SR 00l 7

ORI R 34 R SRy 61,7 ~
517.5 mg/kg, 2420y 203. 4 mg/kg, SMAOKF-F2 5, # ZHH
SRR HEAR G o H - AU B S R 71 6%,
BEHIAN 1A P AN IR 52N B A it P A AR AN Y1887, foe e
Y b A R AR AR R 8. 4 A L, i TR IX
LSRN R SR B FR A AL BT, it P KT Bl s £ A
SRS U , XoF il A 2 8 3 17 B AR it ,
Ei 2
x1 TEREE BRSENEGHRSE

Table 1 Soil pH, electrical conductivity ,and organic matter content

ample INO. m>/ cm mauer//g/kg
1 6.05 3.92 20. 85
2 6.21 5.44 18.27
3 6.35 1.00 19.34
4 5.87 0.73 21.95
5 5.62 0. 66 16. 58
6 5.93 1.54 15.92
7 6.21 1.07 15.71
8 5.95 3.27 17. 68
SE-H4{H Mean 6.02 2.20 18.29
Frifi2E SD 0.23 1.79 2.29
A5 2B CV /% 3.85 81.08 12.51

R2 ITEENEABASE

Table 2 Soil available nitrogen, phosphorus and potassium content

mg/kg
B foon BB g
Sample No. varable varabie Olsen-K

nitrogen phosphorus

1 563.7 100. 9 241.6
2 711.7 53.1 253.6
3 150.9 67.8 61.7
4 146. 6 39.3 129.7
5 32.8 66.0 101.7
6 137.6 30.1 517.5
7 97.2 32.9 103.8
8 437.3 83.7 217.9
SEH4{E Mean 284.7 59.2 203. 4
FrifEZz SD 250.9 25.2 145.7
AR ZHLCV /)% 88.1 42.5 71.6
2.1.3  HHOKENSR (Eho) 1. IR HOKE TSR

S(E)HEFEEMESER(R ) WLUER, 2K &
B 31.7~243.2 mg/ke, FH A &R 100. 2 me/ kg, A8 5t R AL
% 76. 7%, 13 Na" & Jy 614.6~3 204. 9 mg/ke, V-3 5
K] 1 672.7 mg/kg, JE 4 FFHESF(K* \Na® Ca™ Mg™) 2
T, Na" SR AR T R Bk 60. 8%, +4E Ca™ FriN 334. 4~
3 346. 6 mg/kg, F-¥ 8k 1 461.9 mg/kg, {LK T Na' &,
A5 SR Bk 8L 5%, t+ HE Mg™ &N 340. 4 ~
2 616.5 mg/kg, SE3 & 1 204. 3 mg/ke, 28 S REUH
76.8% . 4 FiBHES T 12 & A BRI Na®  Ca™ |
Mg™ K", 341 o5 BH S 7~ Mo Y 37. 68% .32, 93% .27. 13% FlI
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Table 3 Contents of water-soluble cations in soil

21 Content//mg/kg

AN e Mg™ /K" i 1Y Mg™ /K" i 1L
Sample No. K Na* Ca** Mg™ Mg®* /K" mass ratio Mg* /K" charge ratio
1 175.7 2 986.0 2 652.4 2208.5 12.6 40.9

2 243.2 3204.9 3346.6 2 616.5 10.8 35.0

3 40.7 882.2 773. 1 340.4 8.4 27.2

4 31.7 614.6 401.7 451.0 14.2 46.2

5 49.7 724.1 334.4 365.9 7.4 23.9

6 40.7 1611.8 847. 1 1 000.2 24.6 79.9

7 91.2 1174.0 766. 3 655.7 7.2 23.4

8 128.8 2183.7 2573.6 1995.8 15.5 50. 4
(i Mean 100.2 1672.7 1461.9 1204.3 12.6 40.9
FrifE2E SD 76.9 1016.3 1191.4 924.9 5.8 18.7

AR ZELCV /)% 76.7 60. 8 81.5 76.8 45.7 45.9

4 TTLIE N, 14 NO, Fr iy 132, 6~3 101. 4 mg/kg,
S Er A 1223, 8 mg/kg, AR R B 1k 90. 1% ; 143 SO,”
B R 335.0~2 372. 5 mg/kg, Sk 1252, 0 mg/kg , AR
S EBUH 63.7% ;11 CI 54 1 018.9~5 052. 7 mg/kg, -
Yy o BB k2 781.7 me/kg , JE AR B B T (NO,™ S0, .

HCO,” .CI") 2, HAR 5 R HCH 54. 9%; +3E HCO,” & it hy
20.7~35. 8 mg/kg, V-3 & & 26. 5 mg/kg, B K RECH
19.4% ., IR E T, BRI RY C17.S0,” \NO, ™ Ak
(1 HCO, ™ 4158 ] + e AL B 43 7™ 3, AR R B S i
AHRATEE S 2+ R YR

2.1.4  HIEABMEREEITTR S WA R TR

x4 TEXKBAMEBEEFEE -
Table 4 Soil water-soluble anion content mg/kg FRAIE SR (3R 5) fT VA 1 TR IX 8 B0 - HEAE i
g HIA R 53 17. 97 mg/kg, K38 T HIRARINFE
Frandis NO,~ S0,> HCO,~ ar o
Sample No. } ! } K (15~20 mg/kg) 5 34 B & 2 6. 68 mg/kg, 4bF
1 2462.2 2372.5 35.8 45824 TR BRI H KT (5~ 15 mg/kg) 5 1 5847 35040 & 17
2 3101.4 2031.4 25.3 50527 S
w1.77 ke, 1k F 13 % L = (1.0 ~
3 630.8 728.2 271 18945 g mg/ g’i‘%iffﬁ)&%ﬁ H/HEEJK%(
4 613.3 335.0 201 10189 L8 mgke); BHEARCEEE P 2. 30 mg/kg, WiAFH] T 4
5 132.6 430.3 302 1295.1 A E T KT (1~3 mg/kg) ; B R & 773
6 513.3 1200.3 20.7  2563.2 0.37 mg/kg, AbF +3EH SN B Z /K (0. 2~0. 5 mg/ke) ;
! 000 w2 LS IO AT T4 019 me/ kg J0 T RSO R 4K
8 1877.1 2055.7 2.9 3857.8 0. 15~0.90 mark T
SEHE Mean 1223.8  1252.0 %5 2mi7 T — mg/kg) o . Bk " b, ’ /
PR SD 1102. 1 797.7 51 1527.8 VIR B - 58 500 B B XE LA R S T E S R B
AR 2B CV /% 90. 1 63.7 19.4 54.9 T8 24 FEAH e oo AR
xRS ITEFHHERETESE
Table 5 Contents of soil available trace elements mg/kg
i n-5 Sample No. 2 Fe 4 Mn 4 Cu BE 7In B 4H Mo
1 18. 12 5.55 1.79 2.32 0.42 0.17
2 7.27 8.97 0.99 1.79 0.36 0.20
3 22.65 5.00 3.03 6. 44 0.33 0.12
4 33.84 11.08 2.54 0. 94 0.32 0. 41
5 13. 64 5.95 1. 64 1.36 0.38 0.13
6 12.98 5.12 1.52 1.58 0.38 0.16
7 13.65 5.61 1.41 1.98 0.40 0.16
8 21.59 6.16 1.21 1.95 0.37 0. 14
SERJ{E Mean 17.97 6.68 1.77 2.30 0.37 0.19
kR SD 8. 14 2.17 0. 69 1.73 0.03 0.09
AR L 2R CV /% 45.30 32.52 38.88 75.28 8.83 50.30
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Fig.1 Effects of nitrogen reduction on economic yield (a) and biological yield (b) of cabbage
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Fig.2 Effects of nitrogen reduction on nitrogen content (a) and cumulative nitrogen absorption (b) of plants
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Fig.3 Effects of nitrogen reduction on soil conductivity (a) and nitrate nitrogen content (b)
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