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Status and Influencing Factors of Soil Fertilities in the Major Regions of
Peanut Production in China

SUO Yanyan', ZHANG Xiang'’, LI Liang', LI Qian', SI Xianzong', XU Fengdan', CHENG Peijun', YAN Meng',
WU Shiwen?’

(1. Institute of Plant Nutrition and Resource Environment, Henan Academy of Agricultural Sciences, Henan Key Laboratory of Agriculture
Resources and Environment, Zhengzhou 450002, China; 2. Advanced Research Institute for Digital-Twin Water Conservancy, North China
University of Water Resources and Electric Power, Zhengzhou 450046, China)

Abstract: [ Objective ] Clarifying the soil nutrient status of peanut production regions in China is crucial for guiding the scientific
fertilization practices in peanut cultivation and promoting high yield and high nutrient use efficiency. [ Method ] In 2022, 1 020 soil
samples were collected from major peanut production regions in China, and the soil organic matter (SOM), total nitrogen (TN),
available N (AN), available phosphorus (AP), available potassium (AK) and pH status were evaluated. The variation characteristics
of soil nutrients in peanut planting soils were also analyzed by different ridge planting methods, yield levels, soil types and soil
textures. [ Result ] The results showed that the average SOM, TN and AN contents in the peanut-producing regions were 15.15 gkg ™,
1.01 g-kg™" and 104.49 mg-kg ™, respectively. Also, 78.62%, 60.49% and 43.72% of the sampling points for SOM, TN and AN were
deficient, mainly concentrated in the Northeast, Northwest, and Huang-Huai-Hai peanut production regions, such as Liaoning, Hebei,
Henan, and Xinjiang provinces. The average soil AP content was 39.76 mg-kg !, with only 13.14% of the sample points in the P
deficiency level, mainly distributed in the south and the Yangtze River basin, in areas such as Sichuan and Yunnan provinces. The
average soil AK content was 126.71 mg-kg ' and 38.62% of the sample points were deficient in K and mainly distributed in Hebei
and Guangdong province in the Huang-Huai-Hai and southern peanut production regions. In addition, the soil nutrient status was
affected by the tillage practices, planting modes, and yield levels, with the soil AN and AP contents in ridge cropping significantly
increased by 6.04% and 31.72% compared with those of flat cropping. The result also revealed that SOM, AN, AP, and TN contents
in summer peanut were significantly increased by 24.33%, 67.37%, 25.85%, and 14.87% (respectively) compared with those of
spring peanut and intercropped peanuts with wheat. The soil pH, AN, and AP contents of high-yield plots were respectively increased
by 5.48%, 6.33%, and 26.24% compared with those of low-yield plots. There were also differences in soil nutrient characteristics
among different soil types. For instance the SOM content (16.08 g-kg™') of all soil types was generally low, with the lowest in the
wind-sand soil (11.50 g-kg™") while the soil AN content of the wind-sand soil (79.20 mg-kg™), brown soil (75.33 mgkg™), grey
calcareous soil (84.29 mgkg ™), and tidal soil (84.88 mg-kg ') was deficient. The AP content (39.43 mg-kg ") of all soil types was
relatively abundant and highest in the lime concretion black soil (70.31 mg'kg ') whereas AK content was deficient in the latosols
(78.78 mg'kgfl). [ Conclusion ] There are significant differences in soil nutrients in different peanut-producing regions in China. The
deficiencies of SOM, TN, and AN mainly occurred in wind-sand soil, tidal soil and brown soil in the northeast, northwest China, and
Huang-Huai-Hai peanut production regions. Also, deficiencies in AK mainly occurred in the peanut areas of southern brick-red soil.
It was recommended strict control of the input of P fertilizer and increasing the application of N and K fertilizers in soils with N and
K deficiencies in peanut production regions of China.

Key words: Nationwide; Peanut production areas; Soil nutrients status; Spatial distribution; Influencing factors

e (Arachis hypogaea L.) T RAEIRPARI  BOK, FEA 0 3 E R 2509 HoA 2R P, T
BU468 J7 hm? LU L, 2R EFMALE A “RkHE  AREXES )z, BRI E L 34 AN, R
Yy, AREFEEGIE T 1832 05 t, (HAeERMEY R P8 S8 AEED, KA. MO ROl B
PR 49.8%, BT MR E I Z 0, RHR 2R, SEUS B KA ME LRI A —E Y
B E a2 R A EEE XY TR A RS BEEFRRAE AR, m . R
HA BRI 5s, AGRE AR AR JEAE, S804 I 4 5700 1 SF Btk B0 2 SR
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1.2 TEHERERESH

2022 4F 2—9 A, FEACA B MG R RE AT, 1
BOS A R A4, R GPS &7, %S
B 5 SoRFEEE, REELAH 0~20 cm HFHZE L3,
ARAR . AT PSSR, 5 DAY IR
FEOTIRSI N —A RS AR 2 kg, W 3t 1 mm
F10.149 mm i, FHF @ LSR5 5 5.

- HERE ST T RE S AT B W AT K
6 Kigtr, 45 pH. AW (OM), 2A (TN),
WA (AN, A8 (AP) FIERLER (AK) &,
SR+ B0 A H s T s, Hep pH R
FH pH iHE (KL 2.5 1), BHLFCRHE
FE R A I — AR, 2 ACR A4 A shEl
I8 R, B ZCR FIR g4 ok e ; ik
FUA IR E 364 3w R FH 0.5 mol-L™' NaHCO; #7
PR PT HEI E , BRI 3R 0.03 mol L
NH,F-0.025 mol-L™' HCI 2 42 —4R B4 bb a2 I 5
FRACH SR 1 mol- L™ NH,OAC 13— K MG BE v
FE o SRS AURN 4 58 T b A B R R T [ R R
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Wit (http:/soil-geodata-cn ).
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KA Sampling sites
[ Adb4E4: X Northeast peanut production regions
[ P§dt4E4:= X Northwest peanut production regions

[ KTt fEE X Yangtze River Basin peanut production regions
[ #9797 #E2E X Southern peanut production regions

A Al
| Solfth China sea islands

[ == 2 1:45 000 000

0 400 800 1200 1600
km

TE: T 3 SRR IR TRAR o b 151 I 55 Wi B 2 o 1815 GS (2020) 4630 IYARHERLIFIHIME , IREIEME S, TR, Note: The
figure was drawn according to the standard map ( No. GS (2020 ) 4630 ) downloaded from the Standard Map Service website of the Ministry
of Natural Resources. The base map was not modified. The same below.

K1 SR A

Fig. 1 Distribution of soil sampling sites

R 1 LI pH RF D BERSRITE

Table 1 Standards for classification of soil pH and nutrients

e OM ™ AN AP AK

IR Grade oit / (gkg™) / (gkg™) / (mgkg™") / (mgkg™") / (mgkg™)
I >8.5 >40 >2.0 >150 >40 >200
Il 7.5~8.5 30~40 1.5~2.0 120~150 20~40 150~200
m 6.5~7.5 20~30 1.0~1.5 90~120 10~20 100~150
v 5.5~6.5 10~20 0.75~1.0 60~90 5~10 50~100
\Y 45~55 6~10 0.5~0.75 30~60 3~5 30~50
Vi <4.5 <6 <0.5 <30 <3 <30

. OM, AHLEE; TN, % AN, BftA; AP, AHE; AK, BB, FE. 1~ VIACF BT B FEE Rk 433 25 R
Sy 13E pH, OM. TN, AN, AP Fll AK 9%, Note: OM, Organic matter; TN, Total nitrogen; AN, Alkaline nitrogen; AP,
Available phosphorus; AK, Available potassium. The same below. The grades I-VI represent the classification levels of soil pH and OM,
TN, AN, AP, and AK based on previous studies and the Second National Soil Survey of China.

K RAL2 AR e Bl AT ge it o0t , 78 IRPEGEHS0 AT, 78 “agricolae™F Fy 41t HTFAL A R
“psych” & Fy- 4 i {fi F describe ()R O B0 251 745 #5381 (One Way ANOVA ) FIZH 14 ( duncan.test
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(1532 gkg!') . PEdt (14.70 gkg') HIH A
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AL B AN TR AR OK o AN [a] X
T, ARAUTXAPUR S S 0 A 93.38%,
T 6.62%, 1L THMANLE S & THHE,
o 11.87 gkg'; EUEW R X G HLE A RS
(<20 g'kg MY LA 5 94.78%, HEE(20~30 gkg ™)
7 5.22%, AEAEGTREA (12,18 gkg') Al
T A VL™ XA HLT 7 e ke = 1Y) B i)
76.51%, 4 22.29%, £ (>30 gkg') Uk
1.20% , A G A PLR & & DL s A
(21.48 gkg') fem, MU (9.85 gkg') ik,
MK ARG REZ BB 52.63%, T4
b7 43.42%, FE b 3.95%, AEE G A PLR
SRUZEA (2628 gkg!') Fm, HMA
(15.62 g'kg ') Feflf; VUL XA HLE & B = 1 1
il 80.49%, W& 19.51%, AELELHEAPLE
FEERFES PO, ARACFEIER = XA P
7 e o 1S R = i | A KA I T S 2 1
23 ZE#LFHBAMERITESFSERERTE
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B EA A AR X SRS RN
1.01 gkg', RPPWERIERSMG, JEHEE 012~
3.42gkg!, R RECN 47.52% (£ 2, F 2c) .
AFXE TSRS EAAEES, L7 XS
RoERm, WEK 1.35 gkg!', HKERKILHRE
(1.06 gkg™) . PGt (0.85gkg") FIZIL (0.84 gkg ')
TELEIX, HEETF (0.78 grkg ') ABA4: KR, &l 3¢,
& 4c R FE A6 A ML FPA X 4 38 TN S0 Z0R 2 Atk
o BRI, FEEA SRR X 1 TN 59
FESAEMSE~ VS, +IE TN SEEE. 7%
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AU, 3R E AR AR X A R R A A A
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(0.79 gkg ') RIFIA LSBT (095 gkg!)
Wik, ®lBE - XA T ERZ LS
87.68%, M4 \5 11.57%, WA . ILAE FH L
B AR A RIEAL, WER 0.76~0.79 g-kg '
KV X 2R S w2 Wl s 53.92%, +
205 25.90%, FE G 20.18%, ANEIE G4
REBUMMEE (198 gkg' ) m, WHH
(0.79 gkg ') Teflk; M= XA BEEHZ 0 HH
di 28.07%, W4 37.28%, FE N 34.65%, A
A tIEEASRUSEE (1.58 gkg') i,
JHRE (095 gkg ') Feflk; ALK A S R
B 68.29% , AR 2927%, FEALN
2.44%, ATUL, FEUEME . ARACATEILE X AR
Bl = H A BRI

24 REZEHBMER TERBRIERES

15 i)

T [ A8 A B T X A S 0k A R B B3
104.49 mg-kg ', FHIERNERSG, JLHETE 7.30~
339.76 mgkeg ', AERERHCK 44.63% (F2, K2d) .
ANF X B IR R S AT S, KILmEeE
7K A A S i, EN 128.97 mgkg !,
HWKAER T (109.91 mgkg') . ZRIb (94.77 gkg ')
FIHEHENT (80.16 gkg ') 647X, VL (70.88 mgkg ')
A= XA, & 3d. & 4d g3k AL AL R Rl
X 148 AN SRz kol . S, FRE
A MR R AR X 3 AN Z5907E 1 9%~ VIS A 43
i, FE . P Z A5 E 30.00% .
26.27%F1 43.73% . AR XM T, RIL=X+
SO AR Z LB 56.25%, T 24.48%,
FE A 1927%, 7GR R S = (98.80 mgkg ')
BT TE (93.17 mgkg ') 5 wEUER ™ X 416
AT RG] Y 68.28%, T4 18.66%,
FE/ A 13.06%, A G - e A & A LA
A4(100.49 mg-kg ' IR, WRIA(59.99 mgkg )
B VLIS X S AR = Y E
25.90%, A 24.70%, FE L 49.40%, NFEAE
Oy e A S LI (162.30 mgkg ') i
B, U4 (100.14 mgkg ') FRAfl; BT 7 X 4
A R R B 30.26% , HAE N L
39.04%, FE 15 30.70%, =g, ) V. TR,
448 DX SRR AL AR, A A L D 102,18~
105.6 mg-kg 5 VAL X 4 9 hu it L& BB =AY 1L

B 75.61%, 4L 21.95%, FE 5 2.44%, A
U, RT3 SRR Ry A6 AR X A gm0 55 L L
il ARG . BOUEME RIPE AL AR A 7 X
25 RE#LHAMER TEGFABSERES
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T [ A A B FhoRT X AT RO A o 2N
39.76 mgkg', WA, WHAE 134~
147.46 mg-kg ', A5 RHBON 78.24%( 2, Kl 2e).
AN DB A A 3l B i AR 22 S, RAUAEA R IX
AR oA, YN 62.22 mgkg ', HIKEH
WEME (3936 mgkg ') . M (38.43mgkg ') Filk
TLHI( 32.64 mgkg ' ) AEAEF=IX, PEIK( 24.69 mgkg ')
AT X K. B 3e. K de Rk EAE A SRR
X3 AP ZpMZS ARG . BRI, FRE
e MR X 30 AP S5 80 A fE [ 9~
9, HIEAMBEES . hEMEZ 0 B 555
68.14% . 18.73%FH1 13.14%., SEAEIXKEM S, &
J67= XA R S = A H B 0.66%, A
7.95%, FE N 91.39%, LI TERE, HHRE R
s SR 7 DA RO A B = 0 LU S 7.83%,
AL 22.39%, EEA 69.78%, ANFEE Gt
AR & R LIALE (50.84 mgkg ') fi, W
A (3317 mgkg ") Fefll; KITRI™ XA &0 & ek
Z W 2048%, HAE N 24.10%, FE &
55.42% , AIAE Oy b A RuE A R DIV A
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B 7= XA R S B A L 14.91%, AR
11.84%, F5E 4 73.25%, ANFEEG AR &
DI (54.68 mgkg ' e, mEA(15.45 mgke )
A VAL AR & = 0 ) 24.39%,
AE729.27%, FE L 46.34%, AL, AL, BEENAE
Az 7= X A A R A L LB TRV . R
AP~ IX
26 HE#Z4HAMEXTERYHSERES

=1 i

T R 48 A= LA b R X 4 S R B o R
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(109.02 mg-kg ') TEAEFEIX e, [ 3f, & 4f H&
[ A6 A LR A X 438 AK 4320 N5 8] 43 AR I
RS, FREE A AR X I AK SEg R
S ATEMAIN K, +HHEHEFE . M=
BB 0 s 27.45% . 33.92%F1 38.63%. 1A
A6 AR RO X AT 61.37% MY R A5+ HE ok 2504 Ab 75 v
G bAoA R XN 7, ARl X
HEZ A 31.79%, FEL 37.75%, FEE
30.46%, KA (160.62 mgkg ') T IEHACH AR
BT TA (111.02 mgkg ') 5 BEHERE™ X 3
RAR AR = B S 45.90%, HEEE 39.55%, £
B 14.55%, AS[EAE O b A B EOSCR 5 T R A

(116.92 mg-kg ') fery, WAL (100.66 mgkg ')
S5 [N QA N B Wl P Vi s o el )
37.35%, AN 29.82%, FE N 32.83%, AFA
Oy v - B A R RS (21017 mgkg ')
WL VLPE4E (9156 mgkg) AR ; BT XA
PR EBZ O 42.10%, TEEL 32.46%, FE
17 25.44%, ANIRIAE Oy o AR & ) TR A
HIX (15595 mgkg ') fem, | ARE (61.77 mgkg ')
s P GRS = L 7.32%,
4505 2439%, FEE I 68.29%. Al L, PHILEIX 4
R SR P A 0 BB B s T AR L KL
By RO IR R

F2 RETEARMERXTIEFSSEWAMESIT
Table 2 Descriptive statistics of soil nutrient contents in the typical regions of peanut production in China
FEIX
5 F5 Index pH OM/ (gkg') TN/ (gkg') AN/ (mgkg') AP/ (mgkg') AK/ (mgkg')
Producing areas
NE JufE Range 433~8.63 4.52~2686 0.38~1.40 39.42~15542  9.33~146.05  59.00~246.28
¥ Mean 6.01 13.17 0.84 94.77 62.22 127.44
BREB CVI% 16.97 32.19 25.00 29.06 56.38 33.95
HHH JiF Range 424~917  4.07~2576  025~1.59  7.30~201.55  3.00~142.49  29.00~245.26
¥J{H Mean 6.75 13.26 0.78 80.16 39.36 109.02
TRFE CVI% 22.96 28.58 26.92 43.40 74.57 37.06
YRB JifE Range 4.46~8.86 3.25~34.46 027~2.46 23.65~339.76  1.46~143.91  26.33~319.46
¥ Mean 6.21 15.32 1.06 128.97 32.64 134.88
REB CVI% 21.58 40.99 49.06 41.92 91.88 48.71
S Ji[F Range 451~8.43  3.04~3421 0.12~3.42  9.80~25329  134~147.46  9.30~328.47
Y Mean 6.07 18.52 1.35 109.91 38.43 124.38
TRFE CVI% 15.65 37.58 43.70 36.26 69.03 56.33
NW JilE Range 7.83~9.06  5.62~23.60 028~1.60 26.70~123.00  3.00~67.50  79.00~326.00
¥ Mean 8.42 14.7 0.85 70.88 24.69 186.51
RRB CVI% 3.21 34.97 36.47 35.82 68.53 35.52
4x[# Total JufE Range 424~9.17  3.04~3446 0.12~3.42  7.30~339.76  1.34~147.46  9.30~328.47
Y Mean 6.38 15.15 1.01 104.49 39.76 126.71
BRRE CV/I% 21.16 39.14 47.52 44.63 78.24 47.49

. NE: &db; HHH: #EUEV; YRB: KVL#E; S: BJr; NW. Pdb. FIA. Note: NE stands for Northeast China; HHH for
Huang-Huai-Hai China; YRB for Yangtze River Basin China; S for Southern China; NW for Northwest China. The same below.
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Fig.3 Soil pH (a) and nutrients ( b. organic matter, c. total nitrogen, d. alkaline nitrogen, e. available phosphorus, f. available potassium )

deficiency status in typical peanut production regions in China
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Fig. 4 Distribution of soil pH ( a) and nutrients ( b. organic matter, c. total nitrogen, d. alkaline nitrogen, e. available phosphorus,

f. available potassium ) content in typical peanut production regions in China

2.7 AEFEENX=EKFETHELE pH 0
FAESERR
SRRy 2R = i KT N AR R A 7500
fiE (23) ATLAEH, AREE e, e
T 48 1) e SRR 5 o e i o T, (R
pH. BRI A A i BT, ARFM W

S HHEFE A Bt AR, RARAE A AR A L
. R A AR A s TR I A
AR, (R pH(E B IC T2 4, Rk
TR TSR A, T (=4 500 kg'hm?) -4
pH. BlfFA. AR A B T 3 000 kghm™?),
R A R B R HEAIK
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*3 TREHEREE. MEARMEEKETHEMELIE pH RFEDPEE
Table 3 Soil pH and nutrient content of peanuts under different tillage practices, planting modes, and yield level
OM TN AN AP AK
S Al Influencing factors pH
/ (gkg™t) /(gkg') /(mgkg') /(mgkg') /(mgkg')

BEE T =X E-AE Flat planting 6.59a 15.58a 1.14a 100.72b 33.23b 133.41a
Tillage practice #L 28 Ridge planting 6.26b 14.89a 0.93b 106.8a 43.77a 122.6b
ke 77 =X ##% Spring planting 6.24b 14.98b 1.02a 102.39b 41.23a 125.10b
Planting mode E % Summer planting 6.30b 16.81a 1.03a 127.89a 34.57b 141.75a
%% Intercropping with wheat  8.63a 12.32¢ 0.80b 60.95¢ 35.35ab 102.43¢
e v S0 <3000 6.2b 15.41a 1.02a 96.52b 34.61b 125.01ab
Yield level/ 3 000~4 500 6.18b 15.2a 1.06a 110.62a 41.7a 131.51a

( kg-hnf2 ) =4 500 6.54a 14.14a 0.89b 102.63ab 43.69a 117.57b

T RS EFREFRR A RBAE . FRE 7 SO K AR LR e bR 22 S B3 (P<<0.05) 5 PIFHF 07 2N B0 FE BRI

SEREARK ¢ K556, Note: The different letter in the same column means significant differences in soil nutrients between different tillage

practices, planting modes, and yield levels by LSD test( P<<0.05 ); the comparisons between two tillage practices were conducted by #-test

of independent samples.

28 ARTERBITERMTEEME T

pH FFH EEHFE

AR -3 3 pH AP B 25 5, RS
0 pH 7E 7.5~8.5, &6k, Kbt BAeS+f
St L HEpH 2Pk, G4, Wit BRI
FidfE 4 pH 7F 5.5 AR, REomietE, Hfh+2m+
¥ pH 1F 5.5~6.5, 2. & +2K0 1% oM & i
M, AR SRR, b 21.08 gkg ',
Hofth + 2619 H ARG EAE 10~20 gkg ', AHHL
BorEMEL, &5 TN SR, A RS 1
(2.17 gkg') HEE; w0 (L62gkg') FH; 4
e, WEE L WL R, KRR L AIL L
SRGEE 1.0~15gkg!, LA RN, HipE
MR+ 2R &8N T 075 gkg!, RAGEI= .
B AN FHRINE, BEEL . B LA
AR AN &HE T 150 mgkg ', AN S+
B Wbt Bt KRS L AN FE/NT
90 mg'kg ', AN FEE=; HALLHERA AN &
16 90~120 mg'kg ', AN &%, #2500 AP &
AT A LKE, L AR (5 1
2+ AP SHEIE 10~20 mgkg ', BAXKBGSET
e HAb 2R R A KT 20 mgkg !, 35
FEEWMFEFT KT, BAOHE AK Fa/0T
100 mgkg ', HEAI S EEZ; P+ MBS

WL, KL B AR (CA) 1 AK F
FE 150~200 mgkg ', BEALH SRR Hil 3
AK FihdF (Kl 5a) .

A A 7 X AL MOk HE . R AL
+. whiE . FEHERIBE L 6 B, AR 4 pH M
FoTRMBAER 2., 15 pH DI R
m, AR, FEA AL 5 OM frE
DI REER m, FIRIRZ, Mk, L3 TN R
AN SRR B B LS TR AR
Wi, HHE AP DIADHER &, M. BRHE. Mk
Z, MIRTEERMR LR, T AK SR A
L, FERZ, &L (ESh) .

3 1 ®©
31 BREH4EFFRHESES EHRR R AR

P EEAEY R SRR AR B, XA
Jiti B 4% M 7 oA B AR Y g H )
L, TEERFE”XEpHN T5.1~7.9,
KMEN 6.8, BRAKN 12.7%. (LHEIIFE %
P, FeE & IMSERRE X pH A T 4.26~8.26, ¥HEN
6.04, R RBN 193%., AW EN, REMLLE
W FRAY X 13 pH AT 4.24~9.17, FHHERK
6.38, AARAKN 21.16% (£ 2) ., AT, LEE
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Az B R PR X 13 pH s T AT S IR R AR X, IR
THREERFEX, X—Jrmh T FE
ol b 7 B VLR BB, T OK 3R A KV L
b, SRCEREAT G 5 — 7 AL AR BRI
A K. Ca?'. Mg 45 4h 3L B 7 WBOR R] F 1l 3%
A, SRR E/N TR, &F KR,
AEAE X 8 pH & W PR SR, ZERRPE . RR PR AN
TR, AT X 22 1] 4 8 pH 2 R8Ok,
Hopgdb A 7= X 4398 pH S af:, B A A
W+
a) Fluvo-aquic soil

F7:4 Brown soil 4

25+ Purplish soil

%411 Latosols /

KFE+E

Paddy soil | | Haplic Luvisols
Iy EHE Bt
Limestone soil Chernozem

Shajiang black soil
0
W%+ Sierozems St L
HORFHE
Yellow-brown soil
pH OM TN AN AP AK

FEHE Yellow soil

JRZLHE Lateritic red soil

HH t Skeletal soil

N\ Rt
Aeolian sandy soil

e

g e £1 3% Red soil

Yellow-cinnamon soil

X, AR, KITHiE. B E4 ™ X 1%
pH SRRME, AT BRI A T YT p R il ORI 5
DY/ N 0] /S U S ) N D
PR FE R, AR TNtz , LR E K
s ARAE™ XK | fle gtk MR 8 B K i, 1
SRR B (Ca®t L Mg®) Tk, A
(i h SRR B AL R ROK iR (H . APY) , JB
R A 3T P A DR B I I X TR R
ESL ARG R Nt

bl
b) Sandy loam

it

%
Clay L

Loam

g
Silt

Sticky soil

MR
Silty loam
pH OM = AN AP AK

e ARFE LSRR pH FI3R 4 & B8R % [x—mean (x) 1/sd (x ) #E47 .0FrELLJG/ER . Note: Data on pH and nutrient

content of different soil types and textures were plotted after z-score normalization by [x—mean (x) ]/sd (x) .

K5 AR HEER (a) MEHERM (b) FAEAME TSR &5

Fig. 5 Soil nutrient content of peanuts under different soil types (a) and soil textures (b )

T HEA YT SR R, ARk
SR 25 9K R 32 SIPIR IR AE R rETSOT, JR
Az B RVRORE X+ A AL Aol 15.15 gk, K
T A i it A A M A 5 o ER PR 4 ( 2005—2014 )
450 24,65 gkg P, X RIAFRE LA S X A HEEHL
J A g =, X — 7 T TR E A AR R A
AR HIEPE P E E, B—rm 53R E
LG HEE B B ANt it A HLAE AT R0,
PRI, 7EFREFE A ML AURAR X, L 38 i A R0 R
FEAA B AR o - DL & . A AR 48 1
Tl FF A4S P2 3 [ R 40 X 39 A HIL 5 5 18 hm )
R, Z ARG R B A R 2

AW R W 3R [ A8 A Ffp X L 3 AT BIL o 2 0 f 2
B> SAFAE (18] 4b) |, o pg I 7= X AT BL IR &
EaE, KICHP TR Xk, Kb, Palumne i
g7 DX b AT L B B RRAR AL TR o X Fhs
[ 5 Jo A i DR AT A3 58 2% 7 55 N O 4 P 5 T %
B —J2, M XK FE, H SRR S
AL A HUE S R AT A s A e, e A HLBT Y
MR RS 0D [0 R 5 TR T i 7 DX A R A HIL A R
A5 B 7K B R ok 35 M it B R A s T ARAE
VU TR XA AR T2 B AR AR T 5 R A XD
b, AT AR AR TR, TR
R, ANTE XA HLALHE T L) 22 AR, w07 7™
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ATHLIETE 5 H b 22.4%, TARIEIXAL 2.0%  BrfwARpg AR J6 DRI s e ™ X, A B AL R 5 |
(F4), Kb DR TIEIE2E X XA PLRE S SEORMET, i 5 T HUALHE Lk et B
PR R RN . BT PR, BExE R HEA L R A, AT s R OR K B L AE

F4 REEEHBHMEXBHRREAER

Table 4 Organic fertilizer application status in the typical regions of peanut production in China

X PR AL A HUAL it 1A - £ it A B i e 7 L 491
Producing Number of surveyed Number of farmers applying organic Percentage of farmers applying organic
areas farmers fertilizer fertilizer/%
NE 151 3 1.99
HHH 268 31 11.57
YRB 332 14 4.22
S 228 51 22.40
NW 41 2 4.87

T A DR AT O R S e+ 126.71 mg-kg ", W& i 0 - P Jy it A+ HE LAtk 3% 43
(LA GE S M E B bR . AR AR BN, FREE  BdEE (20052014 ) S EHEAE A 120.6 mgkg ',
A EFEXPE AR T E RN 1.01 gkg ', B 3 s B = 0 AT ik 38.63% (1A 3F)
85.39%MIREA AL FH R SF QUK (£ 2, K 3c) U, TR AR S [, B i A0 g (0 [A)
RS A YURCEIAG, CAMFRIELXE B, AR AR S S BRI, A A
RJE FHIRERENE AR S0%n g EHEA AU 5= M DGE St AL, o ORI = BT
R, AR M LI, HEERGEXEOME  REENT, A B b 2 AR A A O 5 e
SEEEAVEE N8, R NFE A XER BAREREERAPTY, A X O A X
f, HUORRITHE, PEdb. RACRE R A X SRR, Hrh A= R (186 mgkg ') , KITHL
BAL (F 2) o SXBEEHEEHES BEMEGE L RICRE XK (124.38~134.88 mgkg ')
TG, e AR AR X 4 A LB & i TR XA, (HAB4ERF 100 mg-kg ' DA (K 2).
HERRE 0, TS YR AR AR Mk, R EAEEAE, WSRO B4 A X
AL A T X AU SRS AL, T SEERRM B S T 100 mgkg ', HL
WECYHEOIAAPUIE T &, AmGE A A ket e T AR A R . LR R AT AR IR T U i
EEY AR R A R ARSI RSO ST B IR S AR v A it AT
BT RL, 1980—2007 4F, FREFHEAAWES RN BN 4 ERRM T E IS, I s K
74 mgkg % 247 mgkg!, FFHT 17.3 mgkg ', MRAVEDIFEFF I LT T HE R R, — 2, &
DRLIM, o] 8 s s I R P S S 3R [ R T ke ) 9 XORAE AR RS AT 2 9 R A IR i R R, 5
W, AR, REEAMAFEX TE BOMNESA SR, 55208 s KA X
F sl 39.76 mgkg ', 86.87%LA [y LA Trp PRl o ASBIFFE b e T g A6 AR 7™ DX S8 SRR o i
FEEKF (F2, B 3e) , XSEREMABREL  ARTHAMILMEA™X (R 2) , HEEAGEZZ
HAEMEMA AR K KA X A& Ed PP RAAE MR L5 -, BRI,
BENFEEAE, RHERIIEAEX (F2), Hit, FREMEI R Z
TEABLE A P2 LIS M =B A, DS 3.2 BRE#EFFX TESS EERRANZmEF
WA AR, REAR A 25l i R B8 S 3wl X ASTR]FiAE 7 5K 5 e AR D RRAE, BKES
BT B AR O GPE T 16 582 A4k HIHRE R S B0 &

T [ AL AR MR RO X b AR S BN B, KERE AN TN S TR, MW
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TR B TR R A . AFTORAEE
FiAE )5 A T 2300 o AR 28 2 b, 454
MR A . HEEAE 3 f, ABIEER
28 Tl AL - 8 B0 AR RN A RO B R T AR
(%3), X5LEMRARD -5 ZIEROPE
REA AR T ST R 3, A AR i A R
O o AT A W A 47 R A 5 e ml ol o e £ R4S
Hy, SEIMAN AR R, R e R R Y
TR N BRI R, A RO, fedt R
Feor AN BALPY, (AR, BRI
TSR LT . B T R A R R
TR ERAME L (K 3) , XATRERE
T &R ZBd i B T RN, M
PR SR IO E TRZ BRIy . P RKF R
TR AR, AU AR . RN
R B E Y R R (R 3), Xl SR
PEA SRR SR AT SRR . RIEA I Ry R HEKER
FAFIEE VL R U R MR R S N R A
Ko R RZ BB, W R SR
A AR, AV S, RIETESS; BEL
EH IR R, RIS E, BAEE,
AU R, RIEYESR . AR50, 3T
BT, HAT OB A A B e U Y AR Y
ZERKI, W BURIE LB AR LG, AR LT
WK pH BAR, AHURMER SRR, i
A A R, (AR R (E S,
XA RE S i1 T R ERRE T 20 1 SRR 5 4K
R, RORLOAY IEHLAT Y R TSR (WNH, L KT
ASRARBIIIRE Sy, PRACHEEF, i HOAR B K
FIEBE /K RS , X 5 AR T 45 R OUR 78 4 —
B, ATRRIE AR T T e 2 T [ RUE _EIT R /Y
F9E, B S5 22 00 A A TR A A5 i 114 T T 1 O
X, THEPEE T ASE TR, 5 SRR
FNE IR 2 7 TE MEVS PEBR B IR £ (Fe-P) R
Mth (Al-P) o Zi LTk, FREAFLLE X 5
FROr S K SRR B R AE 2
DU , [, 7 A (R A8 A 7™ X it HE 3
Mg, BRI R RSN, R NLES B SR B
PR mER R FRRAE . AR CORRRRAE
PAESE) LR HIBSEINER . 1 BRI
AHUTER . B, HIERE AR ANRE ST S LR S
METTARBL , RAE ARG LY B (e M)

fabs, SaedEnTILRE . P RACFERE, R
B RGP E . G T 5 P 2 4 bR ip
W07 1 TT R X AL Ty ZR 5 W IE ST, LA R
AR SR O HE T3 3 bR, Ry A AR RS Ve A
BRI 5

4 4 K

R F P XHE)Z 1 pH JERh 4.24~
9.17, F¥k 6.38, kM APGIL = X Ak, A
b KT ER R e 7 X Rt . LA AL
FUo i PR 1515 gkg ', AP Z UFE AL
Bk 78.62%, AEAEAETE I INA HLIE At H . TR
F A 7 X A L B 0 Y 4 00
1.01 gkg'. 104.49 mgkg ', 4> A FIH AR A B = 1Y
FE S FE 153 90 R 60.49%F01 43.72%. AL . #EETH
W o R SR e~ W el A o L = I YA e el 1
R RR B K YRR A8 A X A
R RN FEE, MEHEIEEA, DR S AR A
I A IR T5 g o T8 E 6 A LR RY IX 4 18
w1k 39.76 mgkg ™', 86.87%LA I iy 14
b AR R K, A8 A AR TR R R A o A
B, U BE IR 2, b 3w R 0 IR
DU o PEAb = X A e, A
FEARAE , ARdb . KITHER . mE 5 MR X L
B R F RN 2 REK, #IURYE LR
LA T B AE B

S| WP BRME RAE T RIKR 25 Mg
AR B 3h 3k K A B AR AL R AT B R A
BAgGRPLTHORIELFERH,
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