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W OE: BRI R e A HE AR A . AR TR Mg X Jb )7 S X R 7 S X AT X
W, AHTT 2009 ~ 2015 HERAER 1245 AS3RZ HAFER L 4845, SRAMES G HE Fcl 5 i 2 255 F8 5L
ARGE AR o i 3 R X RZ I ) B A T TR, S5 (1) b X 5 pH HEE A,
JE AT g 18 pH AR, ZERORID AR 13 pH R KT R I KRR S X R A R, TR . T
FIWT X B4 pH R T 4.5, ML ™ E, (2) MArEX AP E (169 ~ 219 gke) Lo TEEH
K, KITH FIFEX (105 ~ 211 g/kg) KZ, JbHEX (845 ~ 21.1 ghkg) FARXTEAL, FHrpdbAnl 2 11
AHUTE S RALT 10 gkg, & FHZ KT, (3) 3T HEmf A &w, KILh FlEEX (96.8 ~ 185.1 mekg)
M EIX (113.0 ~ 135.0 mgrkg) BARA TARERAKE, Midb X (565 ~ 97.8 mgkg ) HEMRIG &, Ffmdt
LG P4 T A S AR T 60 merkg, A THELZIKT (4) dilE 3 RS IX A 50 & i IR TA K
W, KITH FIF2IX (8.89 ~ 31.0 me/kg ) FIALTTEEIX (9.61 ~ 24.3 me/kg) HIEA RSB TEHEEKY, M
JrEX (14.8 ~ 40.7 mgkg) &b FEFAKF; (5) P 3 REX + 0 & B AL Tl K, RIChT
TS X (84.79 ~ 125.0 mg/kg ) ML T B X (752 ~ 170.4 mg/kg ) +IEH A& AL TR FETAKE, Bl #EX
(57.0 ~ 117.0 mg/kg ) AbFiE /K-, Hi ) 7R R &2 i, 0 57.0 meke, BEPH L HERAH & &0,
H 1704 mg/kg; (6) TE 3 REXHHFEHNMDEEICT 1.8, BT =90k, HHETFEAT—8, mEir
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pH. AHUR . AR . AR08 . SR 5 044
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HRAE 2011 ~ 2015 AN HB H 27l A 2 iy gt
W, AW K AKX, JErEIX
MK 3 REX, H KT i X A4
Wb, WARE . YO, YOPY. WEYL. PUI. RN
SN 84 by B ARG LR, Wk, W, 1
K. WPEFIBEPY 6 4 R EIXARERE. AR
IRE
1.2 FERRES T

2009 ~ 2015 4F, FEHHE 3 KRB X k£ F %
- SRR AS [R) I 3 7K 00 H S5k H A7 o
JEHGPS s, X2 (0 ~ 20 cm) #HFT £ 4
“S” IR IRA R LR S A 1245 4 (CHA R
TS X 679 4, dLITEEIX 406 41>, ®TEIX 160
A, RESRCREES KEHESF . KT, JERES 2 Bl
1 F10.149 mm §i, LA&5HT.

S (A AR TE Y P pH # 2,501
KA He, HpH I E; A HLBTH K,Cr,0,-H,S0,
R el A A BRI RO U s A AR
W ( ASHWF 28 7 LL Olsen—P &% 5378 ) 0.5 mol/L
NaHCO; i ¥ (pH 85) 248 - gHEA P L ik (755D
RUAOEOGRE T ) M BEACER F 1 mol/L Pk I
% i 12 4R — A G I (FP640 1 K MG Y6 FE T )
D5E
1.3 TR

14 pH 21PN TR IR B I AR AR,
g HHEFR A A R, SRV AR AR 2
— FHEEPLTS AR UIAE, R 1
PR, & - TR R R bR — .
WA R S S LT, fE—a A
BN, AHUR SRS ARk R IEA G, T3
Bl A - b O LS AR AT Al ) 4R A
PLSEM SR, 2 HEARANMENsr. 1ih
SR AR A9 mT R R RSOR FH R B Y PR,

AR . RSB . — R
TCHUBER ) B AL B A LIRSS o IR 4 1
T BN TR IR, A5 T e &+
SEAHRAERT, B R R AL R R SRR
ME BRI — o TIRIRI PR AR PR A pH
AP TR A, B P EOTER
MR IAROEESE, HpH, AL, SR
AR, BN LS T AR Y 5 R AR
br, REMSARAF S e SRR AE Ko 3SR
E

&1 1I1E pH RFED LRI

Eieiy

sk W= "= SRy BEE  FE
pH <55 55~65 65~75 75~85 >85
HHLF <6 6~10 10~20 20~30 >30
(g/keg)
i A <30 30 ~60 60 ~90 90 ~ 120 >120
(mg/kg)
AR <3 3~5 5~10 10 ~20 >20
(mg/kg)
B <30 30 ~ 50 50 ~ 100 100 ~ 150 >150
(mgrkg )
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2.1 P 3 KEX I pH &I
2,11 KILHEEX

KT 38 X A S v ORI W3 2.(0 ~
20 em ), 5 3 pH IR Aahs (£ 1) I
e (1) KT R X e ik mig, i)
B VLW X 1 pH /T 5.5, FRfbE A ™
o wM L WL E R EIX - pH R 5.5 ~ 6.5,
BRFE IR, VLIR AN DY )1 X - pH #2308 T 7.0,
s (2) KL e 8 X 1 3Ea HUT & Ak
i, HRLIR R X A LS RN
10.5 ~ 11.1g/ke, fe/ho WRVL. HIACFE R X+
HEAPLT &l 10 ~ 20 o/ke, AbTiERKF, B

MW R VLY X A DL & 17.7 ~ 197
gkg, RTFHREFEKT; (3) KILH Tl X 1
B L o AR AL TR B K, Hrp s WL
FNVLVE - S w20 7% i T 120 mg/kg, A0 T 5
K, Hib 6 A~ R 90 ~ 120 mgkg, 4bTFHE
B (4) KU TR e X A o & i A
WAL TH A K, Horp i v LA Aol & 15
&, M 31.0 mgkg, PUJI| 38 20wk & AR, N
8.89 mg/kg, HiAt 6 A TTHIARBER 10 ~ 20 mg/
kg, WTFHFEEKF; (5) KITH FHFEX 5%
RO R R AL TR R KO, G YRRy
JI| 34 IX I R 50 ~ 100 mg/kg, AbTE
K, HAth6 BT #H 100 ~ 150 mg/kg, 40T
BEEKF

F2 KIRTHERXO ~ 20 cm TEEHMERMIER

wn - oH AL TR R AR R

(g/ke) (mg/kg ) (mg/kg ) (mg/kg )
B 83 5.71+0.67 21.1+6.3 185.1 = 114.7 128+9.9 120.9 +77.0
Wi 48 6.46 + 1.31 13.9+4.6 96.8 +28.0 103 +10.2 96.8 +78.6
L] 91 479 +0.86 19.7£8.0 152.8 +53.4 228158 125.0 £ 82.8
L5 181 7.03+1.33 105+6.5 1012+ 926 1742275 95.8 +64.2
PAN) 42 4.60 = 0.62 19.6£9.2 142.8 +73.6 225+21.3 119.3 +87.8
| 81 6.92+1.00 11.1+4.1 103.7 £36.2 89+7.8 84.8 +30.0
WL 40 4.57+0.58 17.7£9.0 162.1 = 108.9 310252 103.5 +74.8
EiVN 106 5.68+1.17 169 +6.5 119.0 +55.5 20.6+19.2 111.8 + 86.1
KA R IX 679 6.00+ 1.41 154+78 127.0 £ 83.1 17.7 £ 20.4 105.6 = 73.6

212 JUHEKX

A6 5 25 X A LAl R PR O LR 3, 5 4
pH KI5y Fd s (1) A (1) dtir
X A pH R R h v, gy, pR

VY4 pH RIE, TR ACFI{ R L3 pH (i Bk, %
RO 1L AR - pH W R (2) db T 3 IX - A L
J RIS B, Pl PR A LR
IE, AL AL AR A A L AT 10 ke,

#£3 AAERXO0 ~ 20 cm HIEFEFEMMER

By FET L pH AU (g/kg) A 2 (merkg) AR (merkg) HELE (mg/kg)
LR 80 6.37 +0.94 12.00 + 4.47 97.8 +20.2 12.4+10.1 82.1+53.5
toEld 64 8.11 +0.08 8.45 +0.70 56.5 +24.7 159+15.2 98.2+47.2
O] 67 8.21 +0.68 14.40 £5.35 973 +34.6 9.61 +7.44 89.4+41.7
AR 106 5.60 +0.92 9.06 +3.35 70.6 +22.4 223+15.5 752+51.6
1L 61 — — 57.9 + 14.1 12.6 +9.4 168.1 = 50.0
Bt 28 — — 76.5+19.2 243+13.2 170.4 + 65.6
e X 406 6.78 + 1.33 11.85 + 4.84 76.7+29.0 159+133 103.1 +61.7

I — R AIE.
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b F = K, EEORT R A BT AL Tl
K (3) by 2 X 4 HEmk i 4 7 i AR i
e AL PG A i A AT 60 me/ke,
Wb TFHeZ K, HROMILARFBEE, KT 80 mgke,
Ab s K, ORI R A R A S
23T 100 mg/kg, Ab T8 FEF K (4) e #
X 4 A sl o R A TR B K, Hi
L1 2R R B P A 55 5 G, 9K T 20 mgkg, Ak
FHEE KT, WA SRR, N 9.61 meke,
Ab Tk FKF, g WACALPE 34 o 10 ~
20 mgtkg, A THRFEFKE; (5) b E X R
RO AR O TR EE KR, LB TR
L ZR ATt 4 48 28 X 4 398 s A AR KT 100 mg/ke,
o I AR s o o i I, A PSR, 1l
VU RIBE PG PR A (1) 1 3 A5 5 13 5 150 mg/kg,
I FFEE K.
2.1.3 FHEKX

A S DX S A R AR O 3 Al IR L

Fa, 5 HHEpH KFE o HAatn (£1) L
Bl (1) A EX R RmRR, ) R, W
P 4 pH o 511 ~ 5.58, + HEER AL 8 ™
&, Hd ) mien™E; (2) M EX S
PUR S ERAKEE, Hhmd HIEaILE S &
i, 18219 gk, ATEAFEAKN; AR
HIX AL A RS 17.7 #1169 o/kg, Ab
TIE AT (3) m 7 3 X A 3 A0 i Ak
W FEFEE AT, H AR R P 4
it A o &M 113 ~ 135 mgks, A T8 FH KL
LK (4) BB IX A A0 2 R R b
FHEEAF, o mada s & aiem, Hha07
mg/kg, JOARMTVGHCN 10 ~ 20 mg/ke, A FEF:
EKF; (5) m 7 S X A M R A A b
Tk KO, Horh )T AR X A A i
9 57.0 mglkg, AbTHRZKF, fEE RS
H 76.7 mg/kg, ATFIERKF, JVEHR 117.0 mgkg,
W THFEAKF

K4 BAERXO ~ 20 em HIEHRERER

By FEAEL pH FHHL (glkg) A (mgrkg ) A (merkg) A (mgkg)
AR 5 558 +0.25 17.7+69 122.0 £28.5 148 +86 57.0+18.5
ragt 140 5.46 +0.69 219+11.7 113.0 £54.5 40.7 +37.3 76.7 £43.0
I 15 5.110.66 16923 135.0+16.9 15.6£2.4 117.0 +36.1
MTEX 160 542 +0.68 213114 115.8 +55.2 37.5+36.0 79.9 +59.2

22 HE 3 RKEX AR B R
T ) B PN R R A pHL A
G INDIINR ¥ A NN E V€ SR B S PR R S € 7
HEZ R ke RIS AR EROR, AR AN W]
T A S (R 5),
*5 TERETENEFHRITAE

PR T SN H{H )
WA (mg/kg) 150 100 60
AR (me/kg) 30 15 5
B (mg/kg) 150 100 40
AP (g/kg) 20 15 8

pH (<7) 5.5 6 6.5

pH (>7) 8.5 8 75

MFE 6 LLEH: HE3KREXMpH, HHL
JT. B AR S A R AR,
ZEGEE N 127% ~ 237%. 414% ~ 62.3%.
37.7% ~ 653%. 83.8% ~ 115.9% #159.9% ~
74.1%,

R 6 ARG IE 46 bR, Jext Bk
TIENE T R S B i AL, LIHBR & S8 2
) )t M 22 ), BR AR A BN R Pi=CifSi, X
W P RHER TR R Ci Ry TR TR
SEME 5 St Ry i JRPER IR AR AE s @ SRR
JETE. TG IS N B E R A 2OR R T o
IR (£ 7). RTEREY, RILPTHFEX
B SRR ) R O 1.35, b B IX A AR
e 1.22, R B X R AL ) B e BN
176,
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F6 AEZEXO ~ 20 cm TR HIEFRMFEIR ST

HIX ZT4EbR P SRIEN o ME RME b2 5 FRE (%)
KL RS X WA (mgke) 127.0 119.1 7.7 733.8 83.3 65.3
AR (mgkg) 17.7 11.0 1.0 173.7 20.5 1159
A (mg/ke) 105.6 87.4 13.1 608.0 73.8 69.5
AHUT (gkg) 15.44 14.87 1.06 59.40 7.89 51.10
pH 6.0 5.8 3.6 8.7 1.4 23.7
b X A (me/ke ) 76.7 72.8 7.1 239.9 29.0 377
F5E (mg/kg ) 159 12.1 0.3 79.8 134 83.8
HELEP (mg/kg ) 103.1 94.8 12.1 370.7 61.8 59.9
AL (gkg) 11.85 11.79 1.73 28.99 491 41.40
pH 6.78 6.68 4.74 8.97 1.31 19.30
M T WA (mg/ke) 115.8 103.0 10.0 337.0 55.2 477
A (mglkg ) 375 273 13 244.8 36.0 95.8
HAH (mg/kg) 79.9 69.0 12.0 539.0 593 74.1
O (g/kg) 21.3 21.0 22 108.0 13.3 62.3
pH 5.4 53 43 8.23 0.7 12.7
xR7 ARAERXO0 ~ 20 em TEEAIEH IR ESIT
HIX ZiTEbR FHE Tl fME BRIE brifii2e 5 FRE (%)
KL R BfiE A (mgrkg) 2.13 1.99 0.13 12.23 1.39 65.28
AR (mgke) 3.54 221 0.20 34.73 4.10 115.86
PR (mg/kg ) 2.65 2.19 0.33 15.20 1.85 69.60
AL (gkg) 1.93 1.86 0.13 7.42 0.99 51.09
pH 1.09 1.05 0.66 1.58 0.26 23.73
P TR %L 1.35 1.41 0.88 1.57 0.28 20.96
LI EIX il (mg/kg ) 1.28 121 0.12 4.00 0.48 37.74
AR (mglkg) 3.20 2.42 0.06 15.97 2.68 83.69
HAAH (mg/kg) 2.58 2.37 0.30 9.27 1.54 59.94
AP (gkg) 1.48 1.47 0.22 3.62 0.61 41.41
pH 0.91 0.89 0.63 1.20 0.17 19.32
P2 5 E 1.22 1.06 0.77 1.71 0.45 37.11
M EX WA (mgke) 1.92 1.72 0.00 5.62 0.93 48.50
AR (mg/kg) 7.52 5.45 0.26 48.96 7.20 95.85
A (mg/kg) 2.00 1.73 0.30 13.48 1.48 74.11
AP (g/ke) 2.75 2.64 0.28 13.50 1.66 60.29
pH 0.72 0.71 0.57 1.10 0.09 12.67
N EEL 1.76 1.23 0.64 3.84 1.24 70.70
MR - S T B AR A N R A RORE, W ®8 TRRAEFERNIIE
By a9 (R8), MK E, MuAEX L el
SO BRI, OO KT T, s i w w o mm
X SRR Sy B 2, 3 AN X M ) B — — : :
BT 18, BIR T =80k, LY ik PR BRI e
BT B 5 =27 18~27 09~ 18 <0.9

gﬁﬁo
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3 itig

g v E A AR AR, (2R B
W7 O, R X AR KT R X, b
TTECRRE T X 3 X, AR H A i A
B, thE 3 REX PR (i RE i, Aeett
R E D ERET R A AR, 2/ DS
PR LSS (HEASR G, PR PR H 2 S At
s SR iU s = e

M E 3 REX g pH, AL, 5%
R AR, SRR S W IEAE Rk A, AW
R RRE . dE B X IR R, Ky
U X X R R R R, S5 LART R R
U 2, X ST KRR, R
DA, WSICTIRER AR AR A oG, iR
YLVG RT3 X 4398 pH 35301 4.5, FRIL™H, X
EREKER . KRB R A G,
W AS UM, T 0l A R I B 1T A, 4 3% pH
FEAK. FE B X A AU & AR R, K
T XK, AT 8 X A LT 5 A A A
XA, X AT ARE SR 7 B IX e A HLIE RS AT
WG, MK Z, BEEBERI, KITH i
XAYNESFEFFE G, KRR /D; JtEX
AP RFS A A G, FEkED, B
PG e KT H TS X RN e 7 8 X - S5 i L
AT, AL T S DX A SR R AR X
I, X AT B AT T Ui X R e 2 X AU
i AR Z, Mt E XA R D, KT i
X AL 7 S5 X A 5ol S AT IR, R IX
AR B A B, RO B IXOA] BRI R 4 R
b, WA ST S SRR, KITH T
XA X A A S A R, T
X R A AR AR, XS M K EZA
X, ARSI IRE R R R, R X
BRAEAE R AT — B

MG R GG NS Fa T T8 IX 1+
HEAR J3, PT LA RORE R sk A A . KT
TR X AR BRSO 135, JbrEIX i
NEJIBTEHEECN 122, m X IEAE T e 50h
176, MHTE 3 RE DX EMAAKTE, T TR,
ORI H B MBS L Ll Fep i, T el
ey AL ) B KA AR, 3 REX LB,
B S Kl AR, WA

MIAHETE X AL AR, 3 X A
SRR T =20k, TS T, X
MR SGEG A HER D PN AR A2

4 Hig

UL BT 221X A T A 40T 7 Fn2 Wy HE BRI
2 H A B AT AT, AR LA E 3 K
XA XS, DA IR BT, T 2009 4 2
2015 4F R A FISRAE T FR [ 3 R IX 1) 1245 4 H &
A HHERES, o T S WU AR 1 FE AR,
T H SRR B TR S A
WP FR B ARLE G 0Tk, BRI T
3 REX AL IR, FZLRWT

(1) b X L p i, K X
TG B X AR R IR, F B X R LR &
A, KILH PSR IRZ, J6rEX 145
AHUT SRR RKITH R X R X
I A R TR E KT, b E X
o 1 el L N

(2) HE 3 KEE X 4 A Rl A i AL TR

B, KT R O X A A S
T AT AR, R XA RO S X A o

(3) W 3 K2 X e i A AL Tl
BV, KITH U X ALy 21X 4 s 3 &
AT, R S DR A R A

(4) mJ7 X I ) K P deds, Ky
UG X A R S AT, 3 X
1) MG B SR T 1.8, B T =20k F, e
pilis v S
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Soil nutrient status and soil fertility evaluation of farmland in three main sweet potato regions in China

XU Xian-ju', ZHANG Yong-chun'", WANG Ji-dong', ZHANG Hui', TANG Zhong-hou’, ZHANG Ai-jun®, LI
Huan®, LIU Qing’ [ 1. Institute of Agricultural Resource and Environment, Jiangsu Academy of Agricultural Sciences/ Scientific
Observing and Experimental Station of Arable Land Conservation ( Jiangsu ), Ministry of Agriculture and Rural Affairs, Nanjing
Jiangsu 2100145 2. Xuzhou Institute of Agricultural Sciences in Xuhuai District of Jiangsu, Xuzhou Jiangsu 2211215 3. College of
Resources & Environment, Qingdao Agricultural University, Qingdao Shandong 266109 ]

Abstract: Objective evaluation of farmland soil fertility in sweet potato area is the basis for rational fertilization of sweet potato.
This study collected 1245 farmland surface (0 ~ 20 e¢m ) soil samples from the three main sweet potato regions ( northern
China, southern China, middle and lower reaches of the Yangtze River ) in China from 2009 to 2015, and analyzed their
soil fertility indexes. The traditional statistic method and improved Nemero Index method were used to evaluate the soil
fertility quality of farmland in the three main sweet potato areas in China. The results indicated: (1) The soil of the northern
sweet potato region in China was close to neutral, of which soils were relatively alkaline in Henan and Hebei provinces and
relatively acid in Anhui and Shandong provinces; the soils in the middle and lower reaches of the Yangtze River and the
southern sweet potato region were generally acid, of which soil pH in Hunan, Jiangxi and Zhejiang provinces was close to 4.5,
and became very acid. (2) Soil organic matter content was higher overall in the southern sweet potato region (16.9 ~ 21.9
g/kg ), and was lower overall in the middle and lower reaches of the Yangtze River ( 10.5 ~ 21.1 g/kg ) and the northern
sweet potato region ( 8.45 ~ 21.1 g/kg ), of which soil organic matter content in Hebei and Shandong provinces was lower
than 10 g/kg. (3) Soil alkali-hydrolyzed nitrogen content was generally at relatively rich level in the middle and lower reaches
of the Yangtze River (96.8 ~ 185.1 mg/kg ) and the southern sweet potato region ( 113.0 ~ 135.0 mg/kg ) , while it was at
moderate level in the northern sweet potato region (56.5 ~ 97.8 mg/kg ) , of which soil alkali-hydrolyzed nitrogen content in
Hebei and Shanxi provinces was lower than 60 mg/kg and very deficient. (4 ) Soil available phosphorus content was overall at
a rich level, of which soil available phosphorus content was relatively richer in the middle and lower reaches of the Yangtze
River (8.89 ~ 31.0 mg/kg) and the northern sweet potato region (9.61 ~ 24.3 mg/kg ), much richer than that in the
southern potato region ( 14.8 ~ 40.7 mg/kg ) . (5) Soil available polassium content was moderate overall, whereas it was
relatively higher in the middle and lower reaches of the Yangtze River ( 84.79 ~ 125.0 mg/kg ) and the northern sweet potato
region (75.2 ~ 170.4 mg/kg ) than in the southern sweet potato region ( 57.0 ~ 117.0 mg/kg ) ; soil available potassium
content was the lowest in Guangdong province (57.0 mg/kg ) and the highest in Shaanxi province ( 170.4 mg/kg ) . (6) The
Nemero Index of the soil in the three potato regions was lower than 1.8, belonging to the third general level, while the soil
quality level of the southern sweet potato region was relatively higher. Based on the combination of Nemero Index method
and traditional statistical method, the soil fertility of Chinese main sweet potato regions was evaluated comprehensively,
providing references for instructing fertilization of sweet potato in China.
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