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Available Contents of Soil Nutrient Elements and Their Influencing Factors in Qingzhou City,

Shandong Province
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(1 Shandong Provincial No.4 Institute of Geological and Mineral Survey, Weifang, Shandong 261021, China; 2 Key Laboratory
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Abstract: In order to study the available content of soil nutrient elements and their influencing factors in Qingzhou City,
Shandong Province, 390 topsoil samples were systematically collected and analyzed. The total and available contents of soil
nutrient elements such as N, P, K, Cu, Zn, Mo and B, as well as pH and organic matter content were obtained, and the correlation
and difference were analyzed. The results showed that the available contents of soil Mo, B elements in the study area were low,
and the overall performance was lack and relatively lack. The background value of N element available content was slightly
higher than the critical value, and its distribution was irregular. The variation coefficients of P, K, Cu, Zn elements available
contents were greater than 100%, showed a spatial distribution trend of low west and high east. The correlation analysis showed
that the total contents of N, P, K, Cu, Zn, B elements were significantly positively correlated with available contents, and the
available contents of the 7 elements tested were significantly negatively correlated with pH. In addition, the available contents of
N, K, Zn, B elements had a significant positive correlation with organic matter content. In different parent materials, pH of
Ordovician and Cambrian soil and organic matter content of Ordovician soil were significantly higher than the whole area, but the
available contents of soil nutrient elements were generally lower in Ordovician soil. In different soil types, pH and organic matter
content of coarse bone soil were obviously higher than the whole area, while the available contents of soil nutrient elements were
generally lower. The available content of soil nutrient elements in the study area was not only closely related to the total content
of elements, but also affected by soil pH and organic matter content.

Key words: Nutrient element; Available content; Qingzhou City
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Fig. 1 Geological units and soil types in study area

http://soils.issas.ac.cn



%5 6 1 VKA R FINTH 3R e A A S i = 1223
x1 LREERVEBEDIRAE
Table 1  Soil sample processing and analysis methods
Vog inuNE| I T FE i Ab 2R
Mo PRI 5 A IR B HF, HNO;. HCIO4¥## 53fift . IR, HNO;#HL
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N PR ik vk ZERRIR . BRARSIEAR, ORI N NaOH ZE4, ERERAR VAW 2
AL AR Ik ZERRIR . FEAKTREMIN AR, BN A
pH B HLRE e — AR ZE IR KR, pH HHIIE
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pH DABgE R 3=
22 TEFESTEBUERTR

DL€ 4 Mo B M BR AL 2= PR FLYE ) (DZ/T 0295
—2016)!" P IR R AR A R S G AR T A TR
FROMIGAE, 5B g0 R e (R 3k Ao X

Fz2

AR A AR Tl SR, B S RAR, AT
R R E S TR AE, SRS A%
ARSEPEARUN A > A S5 > A 200 > 1 0 > ik
fift SR> RO A RO, FE BRSO s T AR AR R
b, HABTTRA R iR AL S, BEHOREEE A
AT

BT LRV NE 5 IR on R A AR Ky
N5 AEREER 4), FIZ L RE N AR T2
(AR (R, 25 6] 4 A DL IRT 2. Bk a4 43 4 IX kT
PR ARA A, F2 5 XAERTTE X A X 4
Bz X B BRR M TSP A R
S AR | A RCER AR S B IR R 1 S )
SIATREE G ARG RA SR T XA AL T AR K
VL 533 BIGHR A R XN o

TEFHTELE. pH BRI EWNMAR ML T

Table 2 Descriptive statistics of soil total contents of nutrient elements, pH and organic matter content

fhn WORfE RoME S PEE ARfEEZE ARAR WERME OORE DRSS BRXGIORE ST S
N 5.32 0.17 1.31 0.77 0.58 1.12 0.89 1.26
P 4.34 0.09 1.01 0.51 0.51 0.98 0.82 1.19
K 36.90 4.60 19.37 3.28 0.17 19.29 20.50 0.94
Cu 75.8 2.7 23.13 8.88 0.38 21.70 22.60 0.96
Zn 262.7 25.4 70.14 22.13 0.32 66.75 63.30 1.05
Mo 431 0.11 0.6 0.33 0.55 0.54 0.58 0.93
B 87.8 5.4 50.66 11.7 0.23 50.59 42.70 1.18
pH 9.50 5.88 7.93 0.59 0.07 7.94 7.32 1.08
AL 122.67 2.30 22.61 16.62 0.74 18.21 13.62 1.34

W RPN, P K, AULESESRN N gkg, pH BEN, HATEHN N mgke.
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Table 3 Descriptive statistics for available contents of soil nutrient elements

fitr  WRfH(mgkg) BoME(mgkg) “FHfH(mgkg) PRMEEZE(mgke) LRFEH  FHR{H(mgke) Il FHET (mg/kg)
T A 504.08 25.20 117.89 64.83 0.55 106.15 90
A R 585.73 0.24 46.08 63.26 1.37 32.79 10
A 1973.89 13.61 188.93 197.35 1.04 152.56 100
AR 14.94 0.01 1.05 1.24 1.18 0.83 0.2
R 51.22 0.11 2.26 3.71 1.64 1.21 0.5
HR4H 0.20 0.01 0.08 0.04 0.50 0.08 0.15
A B 0.99 0.10 0.29 0.10 0.34 0.27 0.5

k4 TEFHSTREYEN R(mgkg)"

Table 4 Grades for available contents of soil nutrient elements

Eiz8 —AE(FE) TE®BCEE) =RECPAR) TSR Z ) TEEMRZ)
it >150 120 ~ 150 90 ~ 120 60 ~ 90 <60
R >40 20 ~ 40 10 ~20 5~10 <5
HRR >200 150 ~ 200 100 ~ 150 50 ~ 100 <50
A 55 >1.8 1.0~1.8 02~1.0 0.1~02 <0.1
AR >3 1~3 05~1 03~0.5 <0.3
AR >0.3 02~03 0.15~0.2 0.1~0.15 <0.1
EEp L >2 1~2 0.5~1 02~0.5 <0.2

B2 ITERXZEIESFRZ=ESH

Fig. 2 Spatial distribution of available contents of soil nutrients elements

23 IEFOHTFZEUEEADR L BRHIHE
e
AR IE X E A fE L (B 1), Gtk
TEA R B B i 28 AR B, 3R 5 nl o, RIS IX
AN TR B S5 R B AT A R L AR
AR RAAREEZSR, FUR, PR L%

AW AR R R T AR IR, SRR+
SRR R TR, BT AR A A
PR T AR, MR AR A
RO AR A [ B R B R S T
DX A AN A B A 5 pHL AL R IS
WEMES, WA, JERA L pH BE R TH

http://soils.issas.ac.cn



%6 1

LEUKAF IR T M E IR0 0 A e L HEE A N 3R

1225

fbRE BT, B AR b A AL B T bR
Jit, RIS TR B Bk 7 B A E AN, S

=5

B AL 18— 8, oA 2 A 5w -3 57 43 o0
FA R E PR,

FRMRETTEASTRZBNE. pH FBAHNRSERXTLL

Table 5 Comparison of available contents of soil nutrient elements, pH and organic matter content between different geological units

e br VU R (n=235) Bl R (n=9) BB & (n=36) FER R (n=110)
R firE 2 103.64 + 38.05 a 100.11+47.83 a 1159+62.12a 112.65+ 5323 a
A RO 5522+4541a 4723 +5324a 451+2.71b 834+7.17b
BT 196.34 + 124.52 a 119.30 + 93.90 b 86.76 + 38.69 b 114.61 + 69.02 b
A7 A 1.02+0.54 a 131+1.65a 0.53+0.34b 0.65+0.40b
AR 1.64+1.11b 3.15+4.19a 0.82+0.60 ¢ 0.83+0.52¢
R & 0.09+0.03 a 0.08+0.01a 0.08+0.04 a 0.07+0.05a
EER 0.28 +0.08 a 0.24+0.04a 0.27+0.07 a 0.28 +0.07 a

pH 7.74+0.51b 7.29+0.19 ¢ 8.44+0.43a 8.27+0.47a
H BB 16.79 £5.76 ¢ 1276 £471 ¢ 30.03+£20.77a 2430+ 12.25b

T RAPFEATAR/ING FRERIR N 7 Hb BT T 18R] 22 57 1 35 (P<0.05).

24 TEFRSTFZEVNEEARTERBHANE
e
WRIIFFEIX SR LL(E 1), & 6 geit
TARERTEA R LR AR A WP XA
7] - HEE T )+ IR LR A R 2 HA B

ZESE , A RCAERR L h S s, B R RS
T, EE . AR TE R R R
AR ATRUEE A RO P R . RS
RUATR], AR R AR, WSS X A L
(1 -3 pH FCA BB 35 T HoAth e
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Table 6 Comparison of available contents of soil nutrient elements, pH and organic matter content between different soil types
Eiztan #y £ (n=252) HL 4 (n=80) 22+ (n=30) il 1= (n=28)
Tl A 2L 104.08 £ 42.62 b 132.18 £ 82.56 a 121.10 £+ 60.43 ab 122.10 + 52.05 ab
EER U 41.20+41.18 b 478 +3.06¢ 59.15+53.70 a 66.19£3933 a
AR 168.96 = 118.95 b 96.50 + 48.80 ¢ 227.13 £138.83 a 195.96 + 100.21 ab
EER &l 0.92+0.54a 0.57+0.35b 1.02+£0.51 a 0.95+0.37a
AR 1.46£1.10b 0.79+0.51 ¢ 1.42£0.90b 226+195a
R C 0.084 = 0.04 a 0.073 £ 0.05 ab 0.062+0.02 b 0.078 £ 0.04 ab
AR 0.270£0.07 b 0.271£0.07b 0.298 + 0.08 ab 0.302+0.07 a
pH 7.84+0.57b 832+0.52a 7.85+£0.38b 7.91+039b
AHLE 17.46 +6.85 b 2745+ 16.32a 17.16 £5.04 b 18.84+6.69 b

e RRRITAR/ING FREFRR AN £ O 4 1 ] 22 5 5 2 (P<0.05).
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Table 7 Correlation between available contents of soil nutrient
elements and pH and organic matter content

AR R AL pH H BB
e -0.237" 0.682"
A R -0.414" —0.062
AL -0.137" 0.106"
A -0.362" 0.014
R -0.334" 0.226™
AR -0.102" -0.059
R -0.108" 0.439"

e MSCHEAE P<0.01 355 = AHEHEAE P<0.05 3
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