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Proper soil sample numbers for soil nutrient analysis in precision agriculture
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Abstract The Cochran formula was used to determine suitable sampling plot numbers of soil characteristics in order to determine

proper soil sampling numbers in hill slope areas and to reduce costs of sampling and analysis. Research result shows that pre-esti-

mation of soil nutrients using Cochran formation can greatly reduce sampling plot number. 2 to 3 samples can reliably reflect soil

nitrogen content in 1 km® within the accuracy range of 90% ~95% , and only 15% proper relative error. 17 to 25 samples can

sufficiently reflect soil phosphorus content within the accuracy range of 90% ~95% , and 15% proper relative error. Accordingly,

11 to 15 samples can sufficiently reflect soil magnesium content within the accuracy range of 90% ~95% , with 5% proper rela-

tive error.

Key words Precision agriculture, Accuracy range, Sample number, Soil nutrient

(Received Dec. 5, 2006; accepted Aug. 10, 2007)

R UHEAR M & — B 2 T 15 B A0 0 R 2 i BEAR
AT ARG, R 2 E B ik K A L
# T 20 b4 90 XA T IR BT AR 2 BUAR MY B9 AR
HAAT S , Brigf Rl , R4 M E R L% R H
(] 4 — 4R AF B TC B BAR A 0F G 0 v M 1R B - A
Y 9 425 A B it , B A PR JBE i 410 Ak 4% T AR ol ¢
NSRRI A S B BE AR P 1 3 SE AR B AR IR
RIRTIR T IR R A0 IR A SR

AR b B9 52 B B SRS B B - R 3R 0 IR L 4y
At [, 33X A 19 43 A [ AT LAA T Kriging £R X B3k 18
TR R R AT AR T AS B o R SRR

« FERHTAIRE MBI H (2006AB1015) ¥t B
*x 18 IHAE# , E-mail : lwhb2000@ 163. com

RS =R AR A R R R AR E A
B KH R BREFFE—ERMIRE. EX LR
et AT A AR R o A A, BOR U R B st A
FME, — B2 SR A U A% IR SR, LA 4 BURE
BAEAT & N BRI RSN, H— A EEK)
[ R G AT B GE AR RO RE A R A BURE 2K
i b B HORE 7 ¥5 AR 2 58 3 , 2 o HORE 45 2R ot
Z AR 5 2 07 15 B9 40 8 5 BORE S £, I X
PSS W W . B, & B E U
BEERERLRF +OEE,

ASCLAE JRILET R 4R 0 fi], 32 F] Cochran

WA (1982 ~ ) B ILHRESHBAN, LU R A, BRI MR 38 HAR B RIF K, £ 50 7T 558 A F. E-mail: zhaowei811330 @

163. com
Wi B 3 .2006- 12-05  $:5% H #:2007-08-10

PDF SCH# ] "pdfFactory Pro™ X RAG)E www. Fineprint.cn



http://www.fineprint.cn

F2W

B RS AR L AP SR A3 AT G R EORE B B B E 319

(1977) 73 3%k T SRR R B9 TURE R BB R AT T #R39,
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Tab.1 Reasonable sampling number for soil nutrient survey

HURE S B Sample number

characteristic type Mean SD V(%)
0=5% Q=10% Q=15% Q=5% Q=10% Q=15%
pH N 4.76 0.29 6.09 4 1 1 6 1 1
Ca LeN 3.03 0.21 6.93 5 1 1 7 2 1
K LeN 1.79 0.16 8.94 9 2 1 12 3 1
Mg LeN 1.79 0.16 9.87 11 3 1 15 4 2
S LN 1.66 0.23 13.86 21 5 2 29 7 3
NH,*-N LN 1.21 0.17 14.05 21 5 2 30 8 3
Mn LgN 1.42 0.24 16.90 31 8 3 44 11 5
oM N 0.68 0.15 22.06 53 13 6 75 19 8
Zn LeN 0.50 0.13 26.00 73 18 8 104 26 12
Fe N 197.18 54.31 27.54 82 21 9 117 29 13
Cu N 2.23 0.76 34.08 126 31 14 178 45 20
P LeN 1.08 0.41 37.96 156 39 17 221 55 25
B N 0.63 0.42 66. 67 481 120 53 683 171 76

LPREUE R Ul A BT I AR A A BN RE T 2
TP LB EBFE P, =90% M P, =95%,
BMESRVFIRZE 0 510 5% 1 10% Z5AF T B 23 8] 22 5+
PRI BRI s A B 58 SEPR R R R FE A 2 (121 )l
W T Cu M PEEWEAFIRE 5% , BRFEEDHHN
90% 1 95% " B2 [8] 22 74K L o

RIMHAGREN EARERFE AR
EAFRE ARAZERREENT, LR ERT
RAERAR, EERIAEUTILITH: (1) HHER
YRR 22 [ E I, A B BORE SR Bl B 1R B R v T Y
s (2) 2 B A5 B R B, & B IBORE %Rl 39 B A2 34 1R
Z /0 (BIRS BEZE SR 32 R ) T 3 hn 5 (3) 24 B A5 L AN
POAE SR VR IR 22 (R Bk [ E B 6 2 EORE B R B A
23 18] 3% 7 28 50 o i
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R2GEI T AR XS L5500 & &0 37
PE A VFR 22 0 B N B BB T EBLE, AR AR (R
3) RIS ARG T IR 0 S 4SO L 0 E T X
TR DEEBFRE DB 90% M 95% % 14F T & H
BRI IR ZE , AT E S AR . &3
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(1) IR LR & B HITE 5% \10% 15%
TRZEETLFE P, X 2 (A Al MAE R A T L3R 0 R
GEBT Tk SR 3 16 45 B9 [F) — Y Rl =2 8], O o7 2 B iR 22

HERKELAT LEFRSNSEBFERE. A8
P, L P RERIKEN17.73 pg-ml ' HTF
I RAE 12 pg-mL ™" I F LR RGBT I
FATHER L E P S R B SEAE J1 K 13 ~25 pg -
mL ™ (L3 3), M H, RS HI R EIRZE R 5% .
10% \15% B}, W] %F B 69 3% 43 & & % 3h ¥ B 43 5l A
16.84 ~18.61 pg-mL™'.15.96 ~19.5 pg-mL™",
15.07 ~20.39 pg-mL ™", ¥4 F 5 FH 5 REHF 5T
RSB E NP EIE K, BT ALY
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JEAE &, B AT T 38 PR UL, S 15% By 341E
WENE,EEBRFEED IR 90% F95% 54T,
WX X IR BIR AR 17 ASH0 25 MREARES T (W
£1)

TN SEAFEHMEN17.33 pg-mL™" (&
FEER S RZREH T ER NG R E 50 pg - mL™,
5% \10% \15% RAH X% 2253 50K 0. 87 pg-mL ™",
1.73 pg-mL ™' 2.6 pg-mL ™' 7EX SR ETEE N,
it - 357 1L B4 A 00 .43 B #E 16.46 ~18.19 pg-mL ™"
15.59 ~19.06 pg+-mL ™' .14.73 ~19.92 pg-mL 'z
&), 4T 3% N A EMESIKFEO0~T75 pg-ml ™'
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Tab.2 Recommended sampling number for soil nutrient survey
= S';jiiﬁ B A [ Content range(pg-mL.™") TORE H X iR 22 Recoiﬁif s;ﬂmpling
Ttem » Sampling relative error number
(pg-mL™") 5% 10% 15% P =90% P, =95%
Ca 1196.53 1136.70 ~1256.36 1076.88 ~1316.18 1 017.06 ~1 376.01 15% 1 1
Mg 245.16 232.90 ~257.42 220.64 ~269.68 208.39 ~281.93 5% 11 15
K 65.03 61.78 ~68.28 58.53 ~71.53 55.27 ~74.78 15% 1 1
N 17.33 16.46 ~18.19 15.59 ~19.06 14.73 ~19.92 15% 2 3
P 17.73 16.84 ~18.61 15.96 ~19.50 15.07 ~20.39 15% 17 25
S 51.22 48.66 ~53.78 46.10 ~56.34 43.54 ~58.90 15% 2 3
B 0.54 0.51 ~0.56 0.48 ~0.59 0.45~0.62 15% 53 76
Cu 2.22 2.11 ~2.33 2.00 ~2.44 1.89 ~2.55 15% 14 20
Fe 197.18 187.32 ~207.04 177.47 ~216.90 167.61 ~226.76 15% 9 13
Mn 30.59 29.06 ~32.12 27.53 ~33.65 26.00 ~35.18 15% 3 5
Zn 3.29 3.13 ~3.46 2.96 ~3.62 2.80~3.79 15% 8 12
RI ITEFSHERE
Tab.3 Rang and critical value of soil nutrients classification pgemL ™!
i H Item Ca Mg K N P S B Cu Fe Mn Zn
FAPKFE A& Low 0~400. 8 0~97.2 0-78.2 075  0~12  0~12 0~0.2 0~ 020  0-5 0~2
Nutrient f Middle  400.8~801.6  97.2~243 78.2~156.4 75~150 13~25 13~25 0.21~0.5 1.1~3 21~40 5.0~10 2.1~4
level 7 High  801.6~3 607.2 243~1 093.5 156.4~586.5 151~300 26~75 26~75 0.51~4.0 3.1~10 41~200 11.0~50 4.1~18
Iifi A& Criteria value 400.8 121.5 78.2 50 12 12 0.2 1 10 5 2
T HURERCR, A BB A Z. BELRFEEEHES, BT BRERTHETE,

) LEF S EBREARBERZLE N, X
FHRASEMENEEN FLERSREMRE
IR o6 bRV BB A, U U IR ZE A T £
BEMHNAAE, BN FHMEITR, WRAR Y
R 22 5510 T BURE BB 22 BEAR K, JUI B 2% 1 AR i
A, WA 38 BORS BE BRSO F 19 1 38 A 3 UM 3K
B, W+ B AFEA 0.54 pg-mL ™" ,5% [
MIXHRZEH 0.027 png-mL ™", R 4& B EE R
0.51 ~0.56 pg-mL ™", RIFAHF L FH REHR
HRAE K 0.51 ~4.0 pg-mL ™" 2 [A], T # 45 AL
FIK T TEE H 0.48 ~0.59 pg-mL ™' B b ¥
5w M¥ERERNEH, EBGE R 90%
95% T , B 5% X 35843 7 07 >R HX 481 /> F 683 > + 4%
BEAS(FE 1), LR 10% 15% [ fRiFiR 2, 0
A5 5136 Bl 43 518 0. 48 ~0.59 pg-mL ™" .0.45 ~0.62
pg-mL ™ ARYE IS 40 7 B9 R, 5k vk E A A
TR AEAS B A T B & B iR 2 WA LE T B R AE
F—HEFG G B B A AT R 1 R K Y e AR iR

EHARRD, EEAERENOEEERELT, BA
DBEERTZHRA, B, X FHMETE, &
LREARIORERG B, B i R BURE 1R 2=, bl A & B ERRE
WE, 2K H,BE ISR L0E, BEEN
90% 95% Wy 54T , W 5% X 30 L AR A & J R
BERABIN 53 AT6 (K1) BRI R B E
WZEHR 5% WTE LT BB A, B I E € 15% /93
BEiRZENAHABRAEIRZELRE,

(3) R LRSS BEARF N ERZEBE
W, R REE R RS RABIRIEF TR
v B A 5 A BB g K, W) 07 36 3RS B b AR Y, D
PHERZR /N &M, ki E L 454 B BUE
BE., WA 5 Mg & B A F1E K 245.16
wg-mL ™ 7E 5% \10% \15% % 2= 75 B P9, 25 3 7 [l
43 232.90 ~257.42 pg-mL ' .220.64 ~269. 68
pg-mL ' 208.39 ~281.93 pg-mL ™", ¥ E R 1 5
T RGBT 5E 5 55 4 48 AR Y0 B A o LR IR D KR,
HR A e SR, B B 5% BB IR 22 , 7 B AR B 4 A
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