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W OE:2004~20EHKAEEDERIBARIREREEBRRR. AASILRAH VAR BpEER
TABRATHRAMN, FURBEZ(NO LR ERER(NPKA M EM A =& <50%,50% ~ 65%,65% ~T5%,
5% ~95% % >95% AR, A HAHAEHLEARRL R BRE" K" P BEH"PHS5R, GREF: D
ERIR I EHEBRE IR <7 mg/L, BN T~ 12 mg/L,“F " # K 12~ 18 mg/L,“R W " # 47 % 18~ 38
mg/L,“B A >38 mg/L, AERARHHRT, % %% RKK Y :135.105.90.75 kg/hm® R T 5 & W # B,

XRA: DERLR ;X H; L EARF  Fh IR
X ¥R T : 1000-7601(2010)02-0159-03

HESHS: S158.3

HABEER—IMRILKRE, FEUIE KRB0
B KREEEER MR ATENE, 2ERIE
YEREFHEEN 1408.784 77 hn? , KPR AEME
B35 946.803 7 hm?, o5 67.2% . WEIEY /L
MEFY 521.33 5 hnd?, & BEMEH 37.0%. /b
EEHFB K S 717 kg/hm?, HELE 5 F B2 500 12
kgl b, MEAHRSENETELAFK,MEFR
H2EMN 14 UE, DERLANEHERERE
K AEETH—ILE REPEEFHEEMNE
K, 8 i 332.71 7 hm?, 528 E AL
37.14%M, B, N E A7 R H AR H R B9 #E 7R RE
A, EMEMEEFTRD, ANEELBHEAEY
BARXHE,

EER BEERNAHELEHNEE, RIEYH
MHEFER,NEFBRATHEHE M, BEL
TRPNMGEHA—-FRETRASR, BRETR
EEEERNE, RAAOXE , RIEBFHEXES,
THERN, SESEERA RETHEEEES
AVrEmiGER—RKBNISE., BB EERL
R#ZHITRAHBFRBEIROFRED, A ASI &
MRMED, WG R MR A 8 &I
RUPEKE,

1 KR5S

1.1 REHH
T B AR T 2004 ~ 2008 AT BB £ R

XMIRIZG: A

7% B % :2009-06-10

T Ri#tfr. A HEEFAFHERTFE BAVE fugE
OETERE %, 8MASFEHRESHMRR, —F
15 MR M 2004 4E 10 A/MEBMHARFE,
B 2008 4F 6 A /DEBIRG R, 3Lit 4 4,60 MR,
WNEGHIEE 366, ZXBHFEFTANPEERK
AR, DER B IR — AR, St E R
A, ERFE AT S RS, RAER AR,
1.2 RBRAZX
1.2.1 &&%#F HBAERR (1) EBEH (Nys
PiaoKiso ) A3, (2) P48 (NypsKygo ) AL BB ; B R 225 kg/
hm?, B§ (P,05) X7 120 kg/hm?, 88 (K,0) % 180 kg/hm?,
40 % f AL . 100 % &9 45 AE F0 100 % BY B% AE 7€ D 2 AE
EMAEBHRHEA,60% M EIBENERYAEE.
AHELREHHBE . PHENDZRLXE
60 NMRBE, /M NKERI IO, BEH 3K,
PXAHS, FDARETRE, NEFRTBAE
MEREWFR, HEEEEEHER,FiICRE
MEHER, EHHEFRESFIURE (N 46%) i BER
55 (P,0, 10% ) T AL (K,0 60%) R A . 7B
BAmgEXr=%E4uH,
1.2.2 B8 RE5H5W LTHEMEBETEN
HEYWIK)S DEEEHARRE 0~20 cm # 2
T, EPEREBFERPT—MEIBRERE. ASI
EXMEEARPHME: RHAKABRREM,0.25
mol/L NaHCO; + 0. 01 mol/L EDTA + 0. 01 mol/L

NH,F %W, @Bk aky P,

E2WA A ERPHE R A E - FER - LRI SR (2008BADA4B0T) ; MBI 4R H T HXHA
“ANGE R — AR M AR Y 4 AR (R38BT A2 (092102110041) 5 (8 FR A1 28 6 B 7T 7 (IPND JL 3 A AL BEBY ST B
LW HRRO9%65—) 5B AHBEBA BHRA AL, EENSHYER SHEAMRRERLFIEENA.
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1.2.3 LBRAXBALEFGRLT BRIEFR>
Bt AR S RAOXR, B WA B
fEhR. Bk, ARG BE (NK) AL B &5 P &5 i AT
A (NPK) AR R BB S T MAE BB EEN
RAEHAE BB R BHUSL/PEHEN R
S5+ MAYHNUEEZEANXR, BHMTR <
50% &)+ R E R W EEH B R RE”,50% ~65% R
“K”,65% ~T5% K H",T5% ~95% A KR, >
95% J“B” , LA BA E A BB AE R AR o

2 HRE

2.1 BEEREIXEHIHEZFIRR

MY ENEHERTER, RIRIEYH
FHIMAKBEFR IRABREERE, 2 L ERH
A, ERERSA(NHL,* -N)E 6.9~36.1 mg/L,F

BWEN16.2 mg/L, BERTHRAMEKE,FBFE
IR EHELTETERAE, L RERRE
0.2~65.6 mg/L, B {EN 16.4 mg/L, B L+ 3H H
WEEPH W22 BHNIRETHESFE,
TIMFE RS 38.1 ~ 274.0 mg/L, EH{H K 64.81
my/L, L MERFEMPAE 9.4 WBESEHETR
ETHAE. KBLBFFPHUBERTE S,
InBELRBEFEERS, + WEXSHE0.6~
37.0 mg/L, 3 {H K 8.5 mg/L, 13 S W E P
84.5% K+ B W 2 B T IR A {E 12 mg/L, +
WHEBEE0.7~8.7 mg/L, FHEN1.6 mg/L,
WESNEAEP 9400 L RESHEHERTE
F{H2.0 mg/Lo HMAMZEO0~1.77 mg/L, 8
{27 0.39 mg/L, LMW EHET 2.7 0 L]
KRN EEETIRAMEO0.2 mg/L,

£1 EALRAFERSTREERMEFEIER (mg/L)
Table 1 Wheat soil available nutrients content and critical values of wheat field

BE Items pH NH, * (o P K s Fe Cu Mn Zn B
BKAH Max 7.12 36.10  28.10  65.60 274.00 37.00 176.80  13.70  168.30  8.70 1.717
B/ME Min 4.71 6.90 0.00 0.20 38.10 0.60 7.20 2.00 3.00 0.70 0.00
¥ 3545 Mean 5.57 16.19 8.46 16.38 64.81 8.49 107.52 3.719 57.41 1.64 0.39
{8 Median 5.39 15.80 8.50 15.70  61.60 4,80 12030 3.5 47.40 1.50 0.33
REE Sd 0.64 4.62 5.85 11.15 26.55 9.57 44.28 1.58 40.42 0.91 0.30
ERRE CV(%) 11.50 28.55 69.10 68.10  40.97 112,78  41.18 41.63 70.40 55.5%  76.35
EFHEREL S
BLRUNTHH(%) 100.00 - 40.20 79.40 84,50  0.04 0.00 0.05 79.40 22.70
Percentage of soil samples be-
low critical values in the total
15 R Critical value 50.00 - 12.00 7820  12.00  10.00 1.00 5.00 2.00 0.20
2.2 EHEEWENPREERORE 20 -
AxHrBuaadr-’(y) 51846 %8 }38 [ ,-’
() ZEMER, GRER WEBRBFEMR, Il 3 S °
HERTA y = 26.8030n(x) - 2.6435(R =  p 2 Q[ [  r2espilae-2eis
0.7489,n = 60) Fik. LLAEN =& 50%,50% ~ LR R '
65% ,65% ~75% ,75% ~ 95% ¥ 95% Jy b7 ¥, 18 3 %§
FEHE L BARBAE R IR, 7T A RK"EIR o 10 20 30 40 50 6 70
+ A B B(mg/L)

H <7 mg/L, RN T ~ 12 mg/L, “H IR RN 12
~18 mg/L,“¥ B IIEN 18 ~38 mg/L, “B"H547 R
>38 mg/LI%,
2.3 EHIREHHHERER
BHR2AUEH,60 MAEMBR P REHH 6
A b SRS 10.0%; KA I, HEEEEHK
B15.0%;PMAE 15, HEFEEM 25.0%; 8
BHAE 264N, HEREABNB.3%, HHAE4D,E
SHAEMN6.7%. LF 12 mg/L IFHA 1514,

Soil available P

BERLRINARRNERS MERN "R K
Fig.1 The correlation between the relative yield

and soil nutrient values

15 25.0% ;40 F 18 mg/L A F A 304, 5 50.0%;
bF 38 mg/LUUFMA 564,45 93.3%. AR
DEBLXEAWY B0 L ERERZ . LB
ESERE, R AEGEARE, SERBERIK,
Bl R B E IR, IR BH R B TER BB , R et
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HERLRFESRABEHRER AR L REE
BRBAOEAMRERE, B M TELRANHESE
KF 38 mg/L B o3RI E SO HIERE,

%2 ZELINBFAMDIEBREER
Table 2 The abund: and deficiency indices of
wheat soil available P

Ermy | AR GERE HMER PMEM
Fertil (BHE6) WAIH (%) (mg/L)
d 7 Sample (%) Relative  Measured
il number  Percentage  yield P value
3
Extreme deficiency 6 10.0 <50 <7
%
Deficiency 9 15.0 50 ~ 65 7~12
L
Slight deficiency 15 25.0 65~75 12~ 18
om-N 26 43.3 7595 18~38
ptimum
% Abundance 4 6.7 >95 >38

2.4 FEBBEHLMYMEBIRTRERERE

EMAATIWMPSRIEREREM L, BEL
WA BB ABIEIR  “RAR" IR <7 mg/L, “IE7 IR
R T~12 mg/L,“P N 12~ 18 mg/L, “BH”
BN 18 ~ 38 mg/L,“B"HEIE N > 38 mg/L, & A
“BIRERR”, RE/NEFRRAHEFBIERN,
HMBESE/NT 7 mg/L, BEIBHEEN 135 kg/hm®,
HBER/NT 7~12 mg/L, BB 105 kg/hm?,
ERBEERADTF 12~ 18 mg/L, BEAEHEH R 90
kg/hm? BB & B/NT 18 ~ 38 me/L, BEIEHEE N
75 ke/hnd? BB BE T B K T 38 mp/L, BINAHERE
BEREARS,

23 FTEBEH L INAHE%HERER
Table 3 Indices of recommended P application

THBM £%%F BiEFR BREER

ENER il (ng/L) 9 (ng/L) (/b B (kg/hn)
o Y Soil P Grade Gosl  Recommended P
measured value  mean output fertilization rate
3

E dchciency <7 5.2 6000 135
{& Deficiency 7-12 8.9 6500 105
% Slight deficiency 12 ~ 18 15.6 7000 90
&% Optimum  18~38 25.8 7500 60
# Abundance >38 52.3 7500 0

REERVHEMEFERER IR, TH
HHR y = -59.024Ln(x) +239.44( R? = 0.9711),
Win+ Mg N iR E Y 16.8 mg/L, LW R E A F

ERALKEN, FELHRZEN 7000 kg/hm?, 17
AR A KR 72.9 kg/hm?,

o N
S o

y=-59.024Ln(x) +239.44
R*=0.9711

#f 77 7 7% B (kg/hm’)
Recommended P
fertilizer quantity

o38388

0 10 20 30 40 50 60
% % % F #1{H(me/L)

Grade mean

2 BERBURSEELTFHARR
Fig.2 Curve of the correlation bety the r ded P
fertilization rate and value of soil nutrient grade mean

3 St

HAREE—EEKEFRELERBTFRIE, £
B & M ER L T 8 3% 4 = 6k 0 HE 2 B AR FE AR 4K
ROES R YRR ARG REERE . X8
BEMkERHTOLREMIEYD TS SHKER
BHEEE) METLEEGRE MR BT
—EREEEMU LRI HEER. XTHRE
B UBRRRSHERER&/NEHN =R <50%,
50% ~65% ,65% ~15% ,75% ~ 95% 1 > 95% H 4=
LA LB RS B RAR” VAR P
W' MBS %. DERIREA L MARBE R
"B A <7 mg/L, “fR7IHRN 7 ~ 12 mg/L, “H”
$HRIRK 12~ 18 me/L, “BH BN 18 ~ 38 mg/L,
“B"184R 0 > 38 mg/L, T = B 4R db #} 2 B B &
I WMI IS OEBEBERN ASI A L HE RS
BUARONELE <7 mg/L " HEHRBE.T~12
mg/L "R BE . “12 ~ 24 mg/L "% “24 ~ 40 mg/L "
#.“40 ~ 60 mg/L "# .“ > 60 mg/L "R E, R
HBREN -, BUHERNPEBRLXIEH#HTHEE
MR B R BR/NT 7 my/L, BEIEHEF N 135
keg/hm? , EREBE SR 7 ~ 12 mg/L, BEAEHEFE K 105
kg/hm? R BE X & 12 ~ 18 mg/L, BEIEHHE R 90
kg/hm? , EH Bt & & 18 ~ 38 mg/L, BEAEHEE N 75
kg/hn? , B BEF R KT 38 mg/L, B A M B A %
WBE, AN RBYHPERIXERLEAN
BrEGIEG, TUESPER I XE HAFEREE.

$EIN:

(1] ERKEHR R M ABA . 7R 24 % [R].2008.
(2] S%%:E, HEE, GRE. BRLAKSMRHRESREIM].

L350 ;o AR 4 B A , 20061 187
(THZ 182 ®)
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Comparison of spatial interpolation methods for soil nutrient elements
——A case study of Yuyang County, Shaanxi Province

ZHANG Tie-chan, CHANG Qing-rui, LIU Jing
( College of Resources and Environmens, Northwest A & F University, Yangling, Shaanxi 712100, China)

Abstract: Taking five kinds of soil nutrient elements including soil organic matter, hydrolyzable nitrogen, available
phosphorus, available potassium, total nitrogen in Yuyang County of Shaanxi Province as an example, we made spatial
interpolation for soil nutrient elements by using three types of representative interpolation methods, including Inverse Dis-
tance Weighted (IDW), Spline and Ordinary Kriging and validated and appraised the results. And a comparison is made
between methods with optimized parameters. There were 1459 samples used for interpolation, and cross validation method
was used to verify and analyze interpolation. It is showed that the density of samples has greater effects on interpolation
results: better results in intensive samples area while worse results in sparse samples area. The results of comparison in-
dicate that ordinary Kriging exhibits best effect in characterizing spatial distribution trend of soil nutrient elements, yet the
optimized models and parameters of semi-variogram are still pending for further study; Inverse Distance Weighted and
Spline interpolate less accurately for the spatial distribution of soil nutrient elements, but they are easy to use and to se-
lect optimized parameters.

Keywords: soil nutrient element; spatial interpolation; cross validation; IDW; Spline; Ordinary Kriging
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Abundance and deficiency indices of soil available P for wheat and
fertilization recommendation in Shajiang black soil areas

SUN Ke-gang', LI Bing-qi', HE Ai-ling', JIN Xiu-zhe’
(1. Institute of Plant Nutrition, Agricultural Resources and Environmental Science , He' nan Academy of Agricultural Sciences ,
Zhengzhou, He' nan 450002, China; 2. He' nan Vocational College of Agriculture, Zhongmu, He’ nan 450002, China)

Abstract: To provide theoretic support for formula fertilization in wheat production by soil testing in Shajiang black
soil areas, field experiments on fertilizer efficiency of winter wheat were carried out. The study used ASI (Agro Services
International) method to test soil samples and calibrate ASI soil test according to the typical response categories (50% ,
65% ,75% and 95% of relative yield to soil nutrient values) to establish the abundance and deficiency indices of soil
available P for wheat in Shajiang black soil areas based on ASI soil testing and fertilizer recommendation. The very low,
low, medium, high and very high indices for soil available P were <7 mg/L, 7 ~12 mg/L, 12 ~ 18 mg/L, 18 ~ 38
mg/L, and > 38 mg/L, respectively. This experiment suggested that the recommended fertilization rates were 135
kg/hm?, 105 kg/ hm?, 90 kg/ hm? and 75 kg/ hm?. When soil available P was > 38 mg/L, the fertilization rate can be
very little or even not applied.

Keywords: wheat; ASI; phosphorus; abundance and deficiency indices



