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Evaluation of the Cultivated LLand Fertility and Trends of Soil Nutrient
Status of Huzhu County in Qinghai Province in the Past 10 Years

DENG Xiaogian's MA Sujuan®, CAO Xiaoping' s WANG Pan’, AN Shaoshan'
(1.Institute of Soil and Water Conservation s Northwest A&F University s Yangling s Shaanzi 712100,
China ; 2.Agricultural Technology Extension Center of Huzhu County, Haidong City, Qinghai Province, Huzhu ,
Qinghai 810599, China; 3.Institute of Soil and Water Conservation , CAS & MWR , Yangling , Shaanxi 712100, China)

Abstract: In order to study the changes of farmland soil physical and chemical properties and the fertility sta-
tus in Huzhu County, Qinghai Province from 2006 to 2017, basic physical and chemical indexes of 4 176 soil
samples in the villages and towns were analyzed, and the soil fertility was evaluated with the method of fuzzy
comprehensive evaluation. We aimed to provide a scientific basis for the rational use of local cultivated land.
The results showed that; (1) the soil nutrient status of cultivated land in Huzhu County was good, and the
quality grade of each index was at the first three levels; (2) pH of cultivated land decreased by 5.20% due to
the long-term use of acid compound fertilizer; long-term tillage resulted in fertility consumption, and the
consumed elements were not replenished in time, resulting in a 9.69% reduction in SOM content; TK
decreased by 32.02%; soil C/N ratio decreased by 27.28%; (3) the fertility of cultivated soil in Huzhu
County showed a trend of low in southwest and high in northeast; the comprehensive soil fertility index
increased by 5.77 % , which was caused by the increase of nitrogen and phosphorus elements, and there was a
risk of environmental pollution; (4) in the following tillage process, attention should be paid to the addition
of organic fertilizer and potassium fertilizer, straw return to the field, broad beans and other crops rotation,
little or no application of phosphorus fertilizer in order to reduce the risk of environmental pollution, and

ensure good tillage environment and sustainable growth of crops.
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0.9 m/s, 5% H% 39 d,
1.2 HERBMESH

AT 0 BN R U T B SO B R PG
FERALE WL 1, R IRIE R4S pH ., 1A PR
(Soil organic matter, SOM) ., 4 % (Total nitrogen,
TN . 58 fi# & (Available nitrogen, AN) . 4 (Total
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1.0 x=a,
f(@2)=30.9—x))/(z;—x)+0.1 = <z<ux,
0.1 x<x,
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0.9, —x)/(xy,—x5) 0] xi<ar<ax,
1.0 T <x<x,
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X 4.5 6 0.5 60 1 5 10 30
X 6 40 2 120 2 20 25 200
Xy 7
Xy 8.5

(3) W EFEARAL T . B I & VA A7 X 1 5
JIE 3 ) o A KR 3 BT 98 B X 1 AT
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w,=z,/ 2T, (3)
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HEIGE Ty 48 AR -5 H AR AE T3 48 b5 22 8] AH OC 28 B0 - 24
{8, 2z, R A L F8 bR A0 OC R BCT B E S,
(D) TR IEIE S LR G4
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g B8 WRIE SRR 8 B w, 25
I HENE g 8 AR R ALE R BG IFT(EAE 0~ 1 Z (6], {E
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2.1 EREHHMITERS R RESIT
hE 2 F 8, 2007 58 B HF 0 + 5 s 8 1, pH

B4 7.00~9.20,F¥{H 8.03, SOM, TN, AN, TP,
AP, TK Al AK By [ 53 51 2 2.30 ~58.60 g/kg.
0.33~3.49 g/kg,31.00~204.00 mg/kg,0.91~2.98
g/kg,1.8~51.5 mg/kg,9.40~36.70 g/kg,11.00~
460.00 mg/kg; ¥I{E 439 K 26.11 g/kg.1.90 g/kg.
112.28 mg/kg.2.05 g/kg,17.78 mg/kg,22.79 g/kg,
188.41 mg/kg; H pH {HJ& F /5 5, TN, AN, TP
A TK J& F 4528 5. SOM, AP fl AK J& F & % 4%
o A e A E N R T R A SR O A PR
HE L B o B A S R AR T =2

2016 4F, B B EL B 3t 4 3 4 B8l 1 . pHL (B 7,00 ~
8.40,F¥{H 7.69, SOM, TN, AN, TP, AP, TK #l
AK 38 B 40 9 & 13.90~30.10 g/kg,0.90 ~3.65
g/kg,91.00 ~139.40 mg/kg,1.10~4.01 g/kg,2.90~
50.30 mg/kg, 2.00~ 28.30 g/kg, 105.00 ~ 139.00
mg/kg; BIE 5 50 23.93 g/kg.2.36 g/kg,121.97
mg/kg,2.52 g/kg,25.02 mg/kg,14.82 g/kg,127.13
mg/kg; H pH, AN #l AK J& /M %, SOM, TN
TP & Trp &8 5 AP I TK & T 85, K
TR AR AR GRAE T =2,
2.2 EHIE 2007 F£.2016 EESHETEFSERRR

HEEHA 19 DS, & 2 B SRR
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BUANTA . 2007 44 £ 41 pH {H 2 1. Fe/ME 7.72
WMIMIES T2 e KAl 8.2 MBLLETE 1L £ s SOM 1 i
/INMA 16.16 g/kg HIMTELER R S B R(H 47.83 g/kg
IR RG T Te4E . H R 3 B L SOM il 43 i & B
ViR RAb a5 TN & /ME 1.34 g/kg H
VLS R 2.89 g/kg HELAEELFL £, 3 4 B
H5 SOM 2500 ; AN He/MA 78.55 mg/kg H B 7E 7Y
W% AR MH 147.9 mg/kg M AEEF £ TP By &
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/IMA 1.66 g/kg HIMTEER AL S, e KIH 2.39 g/kg
HELTE b Z U £ . 2 B A A G B S AP [
/M 6.77 mg/kg HhBLAE R M S, Je KA 29.59
mg/kg INIMFELLE 10 S s TK B /MA 18.40 g/kg
WMIIES T % i KA 29.50 g/kg I BLLEPFRREE, &
BRLR] 4 A7 JC U] AL s AK (9 5R/IME 80.15 mg/kg il
PRAE T 24, i K (H 378.62 mg/kg I AE M i &
W,

4 F

w

STN/(g * kg™
(8]

—

TP/(g * kg™)

T 25%~75% T 1.5IQRM W7

2016 445 241 pH fe/IMH 7.3 INBLEEMGFI B 2,
HKAE 8.01 H FAE R 5 s SOM Y e /IMA 19.70 g/kg
HEEPA R A & e KM 26.23 g/kg HBLER I S,
52007 411 B0 AH L, SOM 11 43 1 52 B0 1 76 pg A1, 4%
Jerm % TN B /IMA 1,36 g/ke HBU7E 38 )114H L B
KAE 2.74 g/kg WBAER M S A AL S SOM 21485
AN He/MA 110.14 mg/kg H B TL 5, B R 135.50
mg/ kg HIFEMIE R ; TP iR/IME 2.09 g/kg tH ILAESE
% KM 2.93 g/kg tRIAEGHIEIN £ , & BLIE 4340
TG KA s AP OB /ME 16.55 mg/kg HBLTE 4R Ll

2007 2016
F fr

.......

[ 20074 T 20165

O #H{E
B2 ERHE#HBEETHEZERTIERESR

2 JKMH 31.30 mg/kg HBAEMII £ 3 TK #Y /)
fH 7.94 g/kg HBAEVG 1L &, fe KAA 24.30 g/kg H
TEMPIEE S . % 2 HE) TK 404 8 B AK
R dc/ME 122.29 mg/kg HBLELLE TS e KMH
135.00 mg/kg tHMAEMHLEHIA S

M 4 F i, 2007 48 5 B B 45 2 8RBk A LGN
4.69~13.33, F {4 8.042,2016 4E . FRA LN 4.85~
8.93, M 5.848, M 2007—2016 4E, KF#4r & B
R LA B T B A R 3 A G A AR AL b
T 2.7, 0 SO TRE T 2.194(27.28%0)
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SOM/(g * kg) TN/(g * kg™)
[ 16.16~16.46 [ 1.34~1.39
[ 18.46~21.31 [ 1.51~1.54
I 22.78~27.62 I 1.91~2.04
B 31.67~34.68 Bl 2.08~2.14
B 40.59~47.83 B 2.42~2.89

+kg?) TK/(g * kg™)

[T 1.66~1.73 [T 18.40~19.51
[ 1.84~1.98 [ 20.13~21.34
I 2.04~2.12 [ 22.02~24.02
217227 I 25.28~26.31
N 2.35~2.39 I 27.16~29.50

SOM/(g * kg™)

1 19.70~20.00 [ 1.36~1.40
[ 20.95~22.21 [ 1.91~1.20
I 23.27~23.30 I 2.30~2.48
I 24.33~24.35 B 2.53~2.59
Bl 25.18~26.23 Bl 2.63~2.74
1 #ekE

+kg?) kg’

[ 2.09~2.27 [ 7.94~831

] 2.41~2.44° [ 10.59~11.46

I 247253 I 13.68~14.49
0510 20km [N 2.58~2.67 B 16.96~18.33
Lol EEE 2.83~2.93 EEE 20.46~24.30

B3 2007 £.2016 £FHEBE & % SOM, TN, TP, TK 1§

4.69
6.47~6.91
7.49~8.67
8.99~10.52
13.33

| [N

C/N C/N

[ 4.85~4.91 I -7.45
[ 5.26~5.55 I -5.08~-3.82
B 571 [ -3.05~-1.88
I 5.88~6.14 [ -1.36~-0.06
I 7.39~8.93 2.70
T g 0 510 20km T st

[ .

B4 2007 £.2016 FEEHERSELERAL

23 EBE 10 EMMMTERSHOTH

2007—2016 4F, 5. Bl BBk b + 1 57 43 AR AL UL A 5,
SRR R AR L 45 2 BEL IR BURE B AR 0.09~0.76, BT A
SR T 0,42, SOM, TK 1 AK 43 5 & 1%
0.06~22.65 g/kg,0.22~18.045 g/kg,16.203 ~ 243.615
mg/ kg, E AL 2.51 g/kg,7.389 g/kg,63.87 mg/kg;
TN,AN,TP Fl AP 43538 fin 0.14 ~1.12 g/kg,7.27~
43.03 mg/kg,0.02~0.76 g/kg,3.21~20.17 mg/kg
eI 0.52 g/kg,10.92 mg/kg,0.50 g/kg,6.67
mg/kg, TIEAL A8 ECAE X 10 4F v 5 IR i iYE
POHPREMRM S HA 6 A BRI A 0.001 ~
0.075, 4 INH 2 85 10 4>, B8 {5 >k 0.039~0.238, fif
A S AR 10 4E P8 0,047,

TE 10 4F B BE 17E b Bk b R BB B AR T 0. 418
(5.20%6) s SOM AL T HIH FE YIRS, SOM 1 5 fE FAIK 1
2.509 g/kg(9.69%0) , TN Ab T AU R Ay b FEvhr, & 3 1
0.516 g/kg(27.45%0), TP &b TR R Ay B, & 34 hm 1

0.498 g/kg(24.41%) , TK A FIHFE AL A2, & K T
7.389 g/kg(32.02%) . FEfGLERBHES R N R E A
B B0 IS %) 95 s G G2 PR
2.4 EREHH TR ST

A8 bR SR BE 4 T K AT DL 4 S B — 45 A
B HE 3 7K ~F- 25 58 S BB 48 A 1 JIE T K P 0
&l 6 S H B 2007 4F 2016 4B S AT Sy 48 4% i %t
I B 24 s T B 7 OA EE, Horp, 2007 AR 2016 4F
i) TN,AN, TP, AP i F 3R J& B 45 & . ¥ 7E 0.800
LI F,2007 4EH) pH F1 2016 4E ) TK 2 3 @ B 4%
iK% 0.500 LR, HAAE F1 38 b5 A T X PIASE Z
fE, M 2007—2016 4F,pH, TN,AN, TP, AP A1y
SIREYA WM LT TK Al AK f-F 38358 B
WY R B L X R WIAE X 10 4F v, 4 BB b - 458 A% B 1k
TEMA B B RS, TN,AN, TP, AP B IE 1 K F4
B4R i TK f AK B9 RE F1 KA BIE R B 1 I 2
B a7 3 S BRI A R
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I -0.76~-0.66
I -0.60~-0.51
B -0.46~-0.32
0 -0.26~-0.09
1 0~0.06

L1 #R@E

AN/(mg * kg™)
[ -18.64~-12.87
[ -7.27~-1.57
I 7.27~14.59
I 18.57~27.83
Il 42.96~43.03

AK/(mg ¢ kg™) ’
Hl -243.62~-240.00
B -152.40~-121.46
N -90.58~-45.74
[ -37.17~-16.20
[ ] 1.40~48.45

SOC/(g * kg™)
Il -22.65~-20.00 1
I -13.28~-9.56
I -6.30~-0.36
[ 1.62~3.74
1 7.00~7.87

TN/(g * kg™)
[ -0.13~-0.03
[ -0.02~-0.01
I 0.14~0.42
I 0.56~0.82
H 0.96~1.12

TP/(g * kg™)

0.02~0.10 ] -3.79~-3.24
[ 0.25~0.32 [ 3.21~5.39
I 0.57~0.59 I 6.49~9.25
B 0.61~0.65 I 10.46~13.73
I 0.73~0.76 H 16.42~20.17

IFI

1 -0.075~-0.070
0 -0.021~-0.001
I 0.039~0.071
B 0.085~0.126
I 0.200~0.238

B 5 2007—2016 FEBEH BT ERFESTH

TK/(g * kg™)
B _18.04~-16.57 ‘
Bl -15.06~-13.40 x
B -10.28~-7.98 -
& f’ffj{?é’l 0510 20km
. . |
pH
1.0..-..
0.8..~

SHTK » &HEIN
. '/',
R ey
HBUBAP T 7 B RAN
.
~z — 20078
2 THTP —eme 20164F

E6 SERABEEIHEEETIEE
MW 7 BB B4 £ B3R i BT LA W
2007 45 S BN T B 0.581~0.915, F- 3
{H 0.763, 4% £ F I T 48 %070 o 2 B VE s 4K, AR b
AR, 2016 4% 2 B I AME A 0.731 ~
0.848, - ¥{& 0.807, 2007—2016 4F, T HEAL J7 5 %%

A 5L I B i A B B B 0.039~0.238,
HFERE 1WA & F & OB B PR e B s £
R 2 6 5 BT FEATK R oL, BEAR B (E N
0.001~0.075, H AT DAPHRRBAREAR 0.075 TREMRZ .
FFA £ 8AE 10 AEROF 43N T 0.044(5.77 %) .
2.5 2007 £.2016 ERIEHREER

W3R 2 PR 78 2007 4E &8 b5 1 B85 43
B IRTTRAR AR OC 1 B 2, By T AN #l AP, AN Al
TK, TP filt AP, DL K AP Fl TK, H At 5 43 15 br 69 4
IR B W EGON] . AR 2016 4E& FR MR Z
ez d (£ 3),SOM 5 TN, AN, TK, AK Z [i]
BAEEPE 3, TN 5 AP, TP 5 AP 2 [u) i #H 5 1t
W . W 4 PR, 2007 4 RS 3 B B 5Tk R
IKF] 73.45% |1 1B 8 WAL, 7EHT M A E S L AN
AP FIVE I 28 . 2016 4F, B 6 A4S 32 543 19 57 ik
FIRF) 79.43% , 9 WAL B PIAS F LA, AK
AP EZEH .
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0.558~0.605 I%I 0.700~0.731 I%I -0.075~-0.070
0.648~0.681 [ 0.768~0.785 [ -0.021~-0.001
0.735~0.779 [ 0.796~0.811 [ 0.039~0.071
0.086~0.831 I 0.820~0.833 I 0.085~0.126
0.860~022 4 5 10 20km 5 s 086 : &2&(}{;& 28
Loaa il
7 ESHEITESEEAEHR
F2 2007 ERERTEREEXERY
- TR AP 24 WRA 2% A £l A HE 1 48 5 A
pH SOM TN AN TP AP TK AK IF1 C/N
R pH 1.000
AT SOM  —0.413" " 1.000
£HTIN  —03277" 0.371°" 1.000
R AN —0.103" " 0.132°" 0,394 " 1.000
28 TP —0.109"* 0.099" * 0.372" " 0.334"" 1.000
AR AP —0.076" " 0.081° " —0.193"" 0.019 0.011 1.000
28 TK —0.097 "~ 0.255° " 0.186" " 0.028 0,057 —0.023 1.000
HAH AK 0.056" " —0.184" " —0.117"" 0.081" 0.168 "~ 0.222" " —0.156" " 1.000
B ¥ IFT —0.479 "~ 0,579 0.685" " 0.598" 0.531" " 0.220"” 0.193° " 0.169 1.000
BAKC/N  —0218"" 07457 —0.257" " —0.130" " —0.147"" 0.236" 0.143" —0.093" " 0.123" " 1.000
W RRAE 0.01 GO (UR) AH M
T3 2016 FEREMRTERSEXERY
- i Bl 2 AHLE 2R AR £ R4 24 A HE 7 4 5 A
pH SOM TN AN TP AP TK AK IFI C/N
TR pH 1.000
A1 SOM 0.109 1.000
A2H TN —0.035 0.206 1.000
Wi AN 0.019 0.168" 0.081 1.000
2 TP 0.016 0.074 0.117 —0.022 1.000
AR AP 0.062 0.031 0.167" —0.074 0.162 " 1.000
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