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(1 BRI EAE RS AF, EREE 4080005 2 EHRPHTALTHTARRAR, T 400060; 3 HETMEAHR, T 400023;
4 HIRTATR A FEI AR, K 4000205 5 PHRRAVTIRFRERIA2ARBE, HIK 400715; 6 HOUMHRIADIRAT, HIK 400715)

FOE. ISR R A SR, ASBIFSE LA 2012 AEF 2017 4F 555 B LS80 OS5, SR PR Sl S o)+ 43
FOMBEEHHATEA I, B ML E R T SRR B . 45 IR R . IF5TIX 56.25% K +4E pHEH,
NRTE 4.41 ~ 8.12; AN & wABIR K 7.62 ~ 39.99 g/kg, HEACE 1L 71.88%; A MEMA . Praahe, MEEFe, &
M R, 2017 AERF5T XA - HEE A EBIIER 0.6, R RN 26.17%. EEMAEOHEN, T HLL AR5 L
46.88%, 5 2012 4EMILL, +3EpH. AHLE. & . WA . AR AN T 0.54, 1.69 g/kg. 0.58 g/kg. 24.63 mg/kg.
17.2 mg/kg 1 66.6 mg/kg. Bk, BFEX ML EHAAITEEE, A, B LAV AT InESE, A" L ERE0T
MR, R AR AR, RFEREAC A A R

KR AN RS EEM RO

FESES: S158.3 XHERFRER: A

Assessment of Feasibility and Variation Analysis of Nutrient Contents in Tobacco-growing

Soil in Fuling County, Chongqing

WU Jie!, LI Xiangpeng', CHEN Xin!, LUO Xiaofei!, LIU Qidong', QAN Ni?, WANG Jianlin?, RAN Mao', CHEN Tao?,

XU Pengfei*, SHI Xiaojun®, JIANG Houlong®*

(1 Fuling Tobacco Company of Chongqing, Fuling, Chongqing 408000, China; 2 China Tobacco Chongqing Industrial Co.,
Ltd., Chongging 400060, China; 3 Chongqing Tobacco Company, Chongging 400023, China; 4 Tobacco Leaf Branch of
Chongqing Tobacco Compang, chongqing 400000, China; 5 College of Resources and Environment, Southwest University,
Chongqing 400715, China; 6 Chongqing Tobacco Science Research Institute, Chongqing 400715, China)

Abstract: To analyze the status and changes of soil nutrients, 81 and 96 tobacco-growing topsoil samples in Fuing county were
collected in 2012 and 2017, respectively. Soil feasibility index (SFI) and nutrients variation characteristics were evaluated and
analyzed based on fuzzy mathematical theory, t-test and multiple comparison. Results showed that soil pH was ranged from 4.41
to 8.12; SOM ranged from 7.62 to 39.99 g/kg, and the middle suitability proportion was 71.88% of the total samples; soil total N
and mainly available nutrients were over high. In 2017, the average of SFI of tobacco-growing soil was 0.6, the coefficient of
variation was 26.17%, and the fertility was evenly distributed and the spatial variation was small, the proportion of SFI above the
II grade was 46.88%. Compared to 2012, soil pH was increased by 0.54, the contents of organic matter, total N, available N,
available P and available K increased by 1.69 g/kg, 0.58 g/kg, 24.63 mg/kg, 17.2 mg/kg and 66.6 mg/kg in 2017, respectively.
These results suggest that soil acidification has been alleviated, the contents of nitrogen, phosphorus, potassium and organic
matter have gradually increased. Therefore, soil improvement need to be continued, meanwhile nitrogen application should be
strictly controlled and the effectiveness of phosphate fertilizer should be enhanced in tobacco production.

Key words: Tobacco-planting soil; Main nutrient; Suitability; Variation analysis
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T HON YA K R B R T T BB IR T
WHE A, HFR IR 3 0 R AR J8 1 AR J
fiE, A AR (R AR, BRI S
3R 43 BOIR D0 B W AR AR 98 IR K R K
KRB, HEWTRE R T T R ISR
ats B T (/0 TNl OB Sl O 4 4 e w1
738 ECE A 3R TR R B 25 A VT ke i e H
X R MR )38 B AR BE ), AFgE PRk it ) T
G ik, RIS B4 . R AT
BOMIBE AT, A BRAE , eI BOC TAE AR 113
& BTN B ZR G HE BRI TE T BT e AR 5100,

Wb TR EE X B2 — [ A 2 4 [
] 24 IMESREZ S o Jeg MR RIR SR SR AT B 14 A K SR B il
A5 MR- Fe AR 5 W R 2 DR A 7 ) 32 B AR AR
Ko I R—AI S EL AR R, B @R s
[E) S O AR I F 9 DN, AT s A
ANRUBEE AR SRR AR A ) - 48 5% 00 & 2 1 B A A 5 IR
RN, AR, AR R B SR Ll
AR AL & = i, FECR A I ) K F-ad
i, LHOERE R E IR, TRE R T A E R AR K
MCATEE . HRT, B E DO AR S B A (4 F
REBLED T HIEN LGP AR bRr g e 3
I35 (A AR S U314 J A SR R0 3% 40 1% 2 1 = 5 )
PR FRIAEJ5 T, TG F 435 404 b 8] ) 28 S ATy
6 b bl B 5 R 7 (E A 5 10 DG 2R 55 1 DO A i
i, AWFFR LA A, ST T 2012 4R H1 2017 4541
T B B A A S R B 3 o ST AR A T
PR F NI G X A0 7= o A (9 s e R, AR
PZH DR AR A e R R SRR

1 R

1.1 HREEER

T DA T8 R RS N AR AT A 5 1l 1
FE AR R N G W A AR M, M R 106°56" ~
107°43'E, 29°21' ~30°01'N, J& HilE $iii i ig 2 )=,
X, PGB SRR BEOKEET, AR
18.1°C, JCFEI 317d, “F¥JH %L 1 248 h, FHKE
fifE 1072 mm, X FLEAALERAK 500 ~ 1200 m
JEREIN, AERME AL 800 hm?, 4EF~4HM 1500t, +
LRI i Al K326,
1.2 HFmRESHH

S1T 2012 451 2017 SRR RIS #4733
KA, RFERT, 4F 8 hm? 24— REEIG; BT
¢ “S” RUBUREIRI 15 A3, 1RSS4 73k

BHHE 2 kg; IR GPS 7ER N IURE ST TP B
ICSEHFEARDR ;. BUREREE R 0 ~ 20 cm.  HIFERES 200
J 81 N(2012 4E)FI 96 1N(2017 4E), FEAATHBILIA 1,

N

A

iz
bl at

1
4 20124F
0 510 20km o 20174

E1 #S9mE
Fig.1 Distribution of soil sampling sites

TR AR e, DHEB RIS, 2 M
BRI E 14 pH, AL, A . BffA .
AR . BRI

G340, 5 PR T A A A RS, BRI 2017
AEBRRAS RFEFRTOXT N A AR S8 65 1 TS5 A L g1 L 3 i 45
B (B — > FRIT R AR 1Y RN — PR AR ) o
1.3 TEEEHTENERERNGE
131 HEEFEFRSIHN R E SRR IR R
oAU SE R, AR T pH 41 6 AR,
AHLE . 2R WA AR 5
MEER (R 1~2),
1.3.2 VT8 45sR JE BRI A i o T ik A8
FHOCSCHRIS, Sl pH ., AHLET . BRfFA . ARk .
BN 5 W ARE R - AE TP B R SR R
REALIT RS SRR REE, 3 pH. A
MU . B2 . AT 0 FH I 4 7 S5 i B el g, 48
RACET AT S HUSR Jm B2 R AU, pRERR AT .

E{UE7/biE

0.1 (x<x,x>x,)
0.9%(x—x)/(x3=x)+0.1 (x, <x<x3)

TO=110

1.0-0.9% (x—x4)/(x; —x4) (x4 <X<1x,)

(3 =<x<1xy)

(1)
S 1,
0.1 (x<x)
S(x)=909%(x—x)/(x, —x)+0.1 (x; Sx<x;)
1.0 (x> x,)
(2)
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1 LiF pH ERN DR

Table 1 Classification standard of tobacco-growing soil pH

EiEgan SRR rhaR R SRR TE TR PE ok Pk
pH <4.5 45~50 5.0~55 55~6.5 6.5~7.0 7.0~8.5
F2 HEMTERHRDRE
Table 2 Classification standard of nutrients of tobacco-growing soil

bzt ey [ At fi% AR
HHLF(g/ke) >35 30 ~35 20 ~30 10 ~20 <10
A (g/kg) >2.5 20~25 1.0~2.0 0.5~1.0 <0.5
Tl fff A (mg/kg) >150 120 ~ 150 90 ~ 120 65 ~ 90 <65
A Bk (mg/kg) >40 30 ~40 15~30 10~15 <10
HAH (mg/kg) >350 220 ~ 350 150 ~ 220 80 ~ 150 <80

T AW PR UL 38 b B 3 5 SR ]

FUEE R A T T3 6 A 1] 14 AH DG R B e ), FL
TR R TSR S8 AR Z B B A R B, SR
J SR BT 1 48 A5 -5 A RE g F8 B E] A DG 2R 8500 -
BIE, FFARYEZ - 2E 5 A RS S P8 AR AH G R BT
(B2 XA FAE A% BRI A ) P8 AR AL EE
1.3.3  BOMIECEZE AN Tk 225 SCHR[19]1)
TFFTEE I, IR A H e [ EAL) - R 4R bR A
JE BT, THEAIRIE S HE bR S B A, AR
e 2 45 38 5 43 38 H PR 48 £ (soil feasibility
index, SFI). WA n IR, m D HIEFRFEFR,
WS i A 35550 SFT R A N

SHI, =" W;N,(i=1,2L ,n,j=1,2L ,m) (3)
K. Ny R Wy e | A L RERE SR BEE A
FRATHRBR ) SR S AR RUAH D (A R B AR AR R
JE RS e P AT AT A AR R UL, 248545 AH DG SRR
SYIEERIERS) K SFI ML 40k 4 A5G, 530l
J& 14%(0.8, 1], 114%(0.6, 0.8]. III £¢(0.4, 0.6]F1 IV
2.(0,0.4),

14 HELE

KA TEG LA IR R, R K
95 7 RN 22 J P H AN [R) 3] - 3% 4y 2 [R] DA
KBRS T EEAFFER T2, RH
Pearson FH 4 HT A1 a7 B 0] 592 4047 358 352 4 22 [A] L)
Ko A HESR 00 5 K W AR L RN YOG R B Ak
FEZF] IBM Statistics SPSS 22.0 fil Microsoft Excel
2016 #fF, 22FER A ArcGIS 10.2 #f4:

2 HRESH

2.1 HEFSHEMEEHE
e HHIR Y PAIECR 1 ~ 2) RATTEIX -

FRorE ERGETHIER 3T LA, BFE R
B pH 1 2012 AL FHE EIEHA TR, 2017 405k
B IE BIE ;AP A S AR 2012 AR
2017 AEH b F A s SRS RTE 2012 4R TP A,
2017 AN AL F =K 5 AR & BETE 2012 4FAL T
K, 2017 AENR IR 2 KF 5 SR & A 2012
AT AE, 2017 FRBEIR KT & TR bR
AR IE] 2012 K 17.39% ~ 53.45%, 2017 4EX
16.77% ~ 38.62%, HJRBUNHEAR TS, L
pH S/, AR R A AR Sk . 4
FEA K-S K, AHLT . SRR . ARkl Aad s
BRI IES 3, pH PR &7 (2017 4F)Z %t
Bt s , IRIRMIES M. 2017 AF4& AL J1 46 b5
PIEE 2012 AEH A RS =, b, ML
ARPR2E IR B KT (P<0.05), HARKTUIE 145
FRAFBR 22 5738 B I8 2 7K (P<0.01)
22 TERSERREEMNERE

PR ISR FEPEM AR IEGR 1~ 2), B 145
FEFRIHRPR SR JE B RS | I L AHOC R B
SEE AR (R 4). R4 TLIE, pH. AHLE.
i i RS R R 4 LA B [ 25 SN B, T A 255l ek
R R A B ] 25 5 B
23 TEFISWERMHEH
230 EHEFEOIE EAEAE B A AR ¥ g
FRAT ISMAEN A4 A eREL, TH A SR AR SRR
B, PR TR AR SRR AW A SFLIHRA, 15
#| SFI{H. hi# 5 n[%0, 2017 4F SFI ¥{E K 0.60,
AR5t RBON 26.17%, 2012 4F SFIIIME N 0.69, 7E5F
FHCH 25.12%.2017 4F SFIHIE# 2012 4EREAI 0.09,
AEPR2E IR B 2K (P<0.01). 1 & 2 W80, 2017
AEFN 2012 4F SFI S RIER M, TRV HIERT
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*F 3 HEMALTIE pH FAFS AR IT
Table 3  Descriptive statistics of pH and nutrient contents of tobacco-growing soil
Ei Loy 0y ¥iE FrifE2: 5 S B AR I BE W 7 I3 A
pH 2017 5.61 0.94 16.77% 0.86 -0.17 XPEERS
2012 5.07 0.88 17.39% 1.13 0.41 XTEEAS
28 0.54" 0.06 - - -
A HLE 2017 24.78 5.61 22.65% -0.02 1.19 EA
2012 23.09 5.13 22.22% 0.31 0.44 A&
218 1.69° 0.48 . - }
R 2017 23 0.76 32.96% 0.62 -0.51 XPEERS
2012 1.71 0.33 19.50% -0.05 2.67 B
28 0.59" 0.43 - - -
TR A 2017 131.59 23.98 18.23% 0.52 0.92 EA
2012 106.95 23.32 21.80% 0.44 1.48 &
218 24.64” 0.66 . - }
£ Rk 2017 55.60 20.81 37.43% 0.13 -0.48 EA
2012 38.48 20.57 53.45% 0.27 -0.51 B
28 17.12" 0.24 - B )
B 2017 258.62 99.89 38.62% 0.54 -0.24 EA
2012 192.03 93.82 48.86% 0.48 -0.63 &
218 66.59" 6.07 - - }
e RS R AR E] 25 534 ) B35 (P<0.05) Rl | 35 (P<0.01) /K, T,
F4 TEEAHEREFRERBEANER, HEUENE
Table 4 Types of membership function, threshold values and weights of soil fertility indexes
AR PR Fedfr ol EA HAZE RECF- A AN R PR R
X1 X3 X4 X2
pH il 4 £ 4.5 5.5 6.5 8 2017 0.176 0.201
2012 0.148 0.254
A ML UL 7/RIA] 10 20 30 35 2017 0.379 0.250
2012 0.160 0.275
ok Bk 65 90 120 150 2017 0.311 0.244
2012 0.141 0.242
R i 4 £ 10 15 30 40 2017 0.232 0.265
2012 0.016 0.028
BRAHR S 100 - - 200 2017 0.063 0.040
2012 0.117 0.201
£S5 HERLIEEEMEEEHER ST 53.13% F130.86%, [FILLHEET 22.27 AN H 3. AAE
Table 5 Descriptive descrzlgtll;n;:g ;(})71152 of tobacco-growing soil in lzﬂ?@:"ﬂﬁﬁ 2017 $ SFI %MMEE:‘F 2012 ﬁ;‘o
G B PREE ERRN RIE E i 232 REIGEHHIN RS S RIFE K 6
2017 0.60 0.16 26.17% 0.03 0.06 EA ATLVE TR R A, AT HLTORI A 2
2012 0.69 0.7  25.12% -0.17 0.69 EA CE SRR s Ui YIRS S SR
R 00 ool T A -S98R P AR B , A LG L ik

R A3, 2017 4EF 2012 4F 5 4351k 46.88% Fll
69.13%, [FFCRRE 22.25 NE S5 T HULT 3
J&Frh 224, 2017 AEA 2012 4E 5 LR

HAE, A R, A R 1
SRR - SR FE A, AL ANBRR RS P A, A
RO SRR, SO R AR TV S
S AP BTG, AL R 2 R R R v 2
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e o551 4%

AR el A, AR T SRR, pH
TEARRAFAR L T B, H5HAWEY B E2ER
(P<0.05); A HLBTFIBAR A & = AF 2017 4EXLL TV 4%
B, HA5HAbSE S 22 7 8 (P<0.05), 1 2012 4E4%
EYRITC R 25 5 5 45 S5 O 3 o e AN R AR
YA B2 5(P<0.05), HARLEHEAH R, 2017 4ELL TV
Kdpery, 2012 AEMILL 1T Py AR & #7E 2017
ARG R TC R 245, (HAE 2012 4FRE SFT 254 %
MR, H 1. TS5 UL, IV 947 8322 %(P<0.05),

50r
. 220174
40 s O20124
£ 30} R 3
K] R
= 20 - o
e S - . 11.46%
10F o 17%
0 1 b 1 1 -:.:- J

- .1-1:1& 111‘42
TR AE AR
2 HEBELTEEEEEHSHER

Fig. 2 Distribution of SFI of tobacco-growing soil

1%

#*6 TREFEBETERIIE
Table 6 Nutrient contents in tobacco-growing soils with different grades
izt AEy P22
I % % 4 V4
pH 2017 6.51+0.88a 5.75+0.93b 536+0.81b 5.14+0.87b
2012 575+0.75a 487+0.64b 491+1.11b 445+030b
AP 2017 2324+320D 2237+2.79b 25.81+6.01b 30.05+8.09a
2012 2448 £3.13a 22.22 +4.35a 23.28 +6.14a 23.1+10.93a
Tl 2R 2017 115.02+9.54 ¢ 119.03 £10.36 ¢ 137.59 £22.32 b 165.13+£29.26 a
2012 102.72 £ 11.34a 106.14 £ 14.65a 111.50 + 33.49a 111.54 £53.25a
EEp e 2017 30.03+5.34¢ 54.88+16.92 b 58.16£21.60 b 74.05+14.12a
2012 39.36+202a 42.19+17.28 a 35.51 £25.69 ab 20.08 £13.40 b
MR 2017 27127 +137.38a 276.03 + 94.56a 246.38 + 100.93a 236.70 + 65.93a
2012 248.71 £ 65.89 a 208.69 + 98.96 a 128.63 £ 64.73 b 98.93+18.32b

T FAFTAIENG RN AN R S5 GO I 1 57 3 1615 22 5 1 35 (P<0.05).

2.3.3 A BRI B AR RS B R SRR AR Y

ZERAAR SFI 5500 A4 SZ 1 (b AR FE 91 5 B35 1

KFR 2017 A OWEEE A SFLAAISC 0T, HISE(P<0.05), S LMl i 38 IEAHSG(P<0.01)( 3).
00 5 =16.084x +26.623 300 Y7 4£182%x0;312'3 37
60 L R*=0.0672 ¢ . . 2% P<0.01 . .
S : i ' S
S ole P<0(15 ey e, 3 |+ $ .o ;3’.0 o3
E RERE TN ! s D 2r * O
= 40t . s+ > . o T2 33
* s T ssF * e e o s,
# 30r PR IR, 4 s . =3y
"‘lzo_ . ’ ® 0’0‘000‘ . ¢ 14 F 4 ¢
L 4
10 : L : ) 10 L . . !
0.2 0.4 0.6 0.8 1.0 0.2 0.4 0.6 0.8 1.0
TR R Ak A TR R Ak A
3 TEEEMERS EIE L FE L) F RN (B R K IE DT
Fig.3 Correlation between SFI with superior tobacco rate (left) and tobacco average price (right)
3 i B2 KR A RPN TCRL, AT AR I3 S N BEBAE
e

AR = SFERE 3R B0 2 M AR I TR B R AR T T
Z—  TEARRFRSE b HRes 2 A A9 A 4 K 7 A A
U0, A e — b S AR AR, TR
NE 7 4 -3 b BT AA R, AR I 0T - SEAE T i
I v e b L A oe A | O Y

PIR RO IR, AN 2RI 3REE, e oT
RAJEAALIY, T IUR Z R A 5 55 B IR FIAH
AR, T G AR B4 A R A Xk S 4
PR AR o AL RRI, S RTATTE XCAAR 1-
pH . A HLBRIBAR 25 8 e il BT, A
B EREE, AU SRR, SUALIHER A
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HEEAR SRR s SFIYUMIN 0.2 ~0.99, #H{EH N 0.6,
46.88% 1+ HEIE B AL TR R DL B, AU
11.46% Kb TR VED) P i Sosh s s R3S brA:
FEITRIIMERIL, — R B L RBAS 1 1) s e -+ 39 o o5t
IS8, ABIFFE @ i ST SFT 508 M0 25 2 254 Fn 2
KR, RIS E IEAHIE(P<0.05) Ak i 3 1EAH
K(P<0.01), hBHAAIFST X AE AR £ 48 B s fR B0 () P4
ERRFR T Y bR MR ) SEBRAE PR, HM AR AR
8T BR 0 A T R AR O TR

M AEIEFRE A TR, 2017 AR XA
I TAE SRR IR S R . pH MBS
) BREG AL B fe i BV Rl R A, AR B
etk pH JE RN 5.5 ~ 65121221 2017 4+ pH
KF] 5.61, B 2012 FRE T 0.54, B REACH
16.77%, WAL 5a B HEIHR, Mo IX L4 pH
B S B8 e o RS DAL A BB /NIRRT, 3
B EVE . AP S 24.78 g/kg, #2012
R T 1.69 gikg, R FRECN 22.65%, FFEHLT
S5 MR A P A AL B R R Y i B S A
HEE Sa AN, HHEAPLR SRR, X
5% SRR SSR AT o WIS DX I - S i
RO BEARKREERA, BMdTrhaEKr. £
ST A R AR K A b e - 39 R ER R R AN
TR E R R, 2017 AF L AR A S RN
131.59 mg/kg, %2012 4F425 T 24.63 mg/kg, 55
RBCH 18.23%, — S HIEAVE FEESA
KBS G —TJ5 ] Be Al 5 T EEVE M S A i AR rh
BAKBERRIRA L. THRERIFRIAR, &
N ot FH 2 7 | A 8 RO AR A 2 e 2 R AR R 1Y
TR 0T, Tl Al X 1 5 G Z R ok ik
15, TERRAY L DARRE P U ia sk, O A
FEE L RERIE -SRG2I
FHAE, HEEAKEIE T, 425 RIEE ol R
TF 5% XA 304 00w & B AR THIR B 5ok, H s i Ak
IR S o 1ok 22 BB R E RN T A
AFIFZMERT, 2017 4 4 300 & 0 55.6 mg/kg,
B 2012 4EHE T 17.2 mg/kg, 55 R EHR 37.43%,
90.63% MY -3 BWE S AR, o 73.96% ™
FAEbR . UTILAERFSE X AR R 1A L Fe e
L L1 3284y, kg MBI 4 5 2R FH 4R 10%
ZEATP8Y, i AT - A AR T R RT3, 200,
L HE 2T PO KRG AN [R)MENE T A3 500 o 3 AR Ay
TERYBIFTE 26 B, Th2F i A B4 309480 A2 s i - 49 &L
BEA R FERA . Htt, BT XA AN e T T A

FE R AR, BB A R S ek A F
TEEO L MR XA R GRS R R, TR
KO o Ml IA R, X IR AR RRLE A A H T R
F14) AL 07 2 R o R P B ) O (8 17310 2017 4R
+ 35 U A o 258.62 mg/kg, B 2012 AR
T 66.6 mg/kg, ZESF KN 48.86%, X SHFFTIX A
NEHEHT, FEREAN R BOB s L & UIAH G
2017 45 2012 4 SFI ¥{E 5510 0.60 F1 0.69,
PR 3 22 5 (P<0.01), 1T LA 4455 Eb 5
H 46.88% FlI 69.13%, i) SFI AFELEHR . MR
RISCHTIA, SFI H SRR JERBE Y, AN A0y SR
J& B pREICE— S0y, I g SFI K/NE T4 L )
ERRALEE , it 4 WTLAE H, RIRAEAT S0 fn
TR AN 22 TR, 32 FR R [RIAEAR 25 T0UAE g 48
FRIAHOC R B E 1 o XB/NEEFE AR A 14 pH
A MBS E pH LT 5.5 F1 5.5 ~ 8.0 X[H] 41
o) 52 PR M S v D e g i 2R AR R . ARBFSE R, 2017
AEFN 2012 4FAE AR 145 pH AME 400 5.61 F1 5.07,
T A FEAR R AT b 3 pH JE RN, A 808 A
PRALER 5 IR 2 AN R 0 AR Ak 3, i A DG R B0
225, MITREM T 4% HANEE, & 580 SFI K. 75
Hh, 2017 AFAT 50 i BB A = 7K OT 2R = KT Y
AR A AR AR - PR R R — R A

4 #ig

BIFSE X 2 BAE A 024 TUAE T 8 A Sk v 25
SMATE BMEA TR, A 46.88% MR IH 13 SFI 4%
i, SFI —E R I REAE S ARSI B 28 ) A 7 7K Pl
SV o A LSRR ST R, BRI LAF AR
PRI, R R TEAC BBz A,
i DXL AR - A SHUAL T A bR 3 AN TR R BE 3 e, ELIR]
Rt 7 A o R R e A DXL, i Bt — 20 R R Tt A i
7, DR RAERE N 5 Je — Bt 31 P ) S Bt A
% 5 AEREHE 7 3R] BER UK ME— AL b e
AE, f m AL AR TR

S 23k
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[2] VLEJE, skir4, 24080, . 5 BRMM A 55
g B R R (1], b R R R, 2014, 35(5):
67-73.

[3] RfEfe, POk, KFR, % B w5
s (AR ST AN BLAM X (D). B AR 25244, 2014, 25(6):
1701-1707.

http://soils.issas.ac.cn



112 + 1% 951 %

(4] ZEom, JE3LfE, HpoRt, S5, SR BRI ISR O3 ) [19] EZ5, WEPE, 408, hEREFR X M]. Jbat
AR SR K VIWFV‘U]. ia%, 2011, 43(6): 897-902. Bhef i ReE, 2010.

(5] ®RA, HMIK, i, 55 RELLB R E AL 3% [20] JuX T, Chao F C, Li C J, et al. Yield and nicotine content
HERZEE VN D], = RAOL R A2 (A SRR, 2017, of flue-cured tobacco as affected by soil nitrogen
32(1) 121133 mineralization[J]. Pedosphere, 2008, 18: 227-235.

(61 ey, #M, £107. MRMHNLIICIRBAEACEE 1) ppggee, 20, fLrik, 4. WRHOE L pH AIAHLIR
SR FIRRALR, 2007, 2001): 67-71. SRR S NP RIP S S (EE S e

(7] EB KB, B, S, SR A LR 2017, 32(1): 134139
7 7B y ) 2] 2 . ’ ’ ’

f; F'Z;T SHRHE LR EREQ). RIRRE 2016370 gy gy, 8, B, %, BRI 14K pH (M
e RO K 5 HEFR YA e R[] L8, 2013, 45(1):

(81 BKCWI%, FIEE, 2N, 4. ST KGR0 DA WL ERI BRI R M
B J JHEL2E4, 2017, 23(3): 87— s . .
SRR, PR © 23] WM, IR, W, 4. WKL pH RS

[9] ChengJJ, Ding C F, Li X G, et al. Soil quality evaluation ”%?I%_E*HE%%[J] if%%’ 2017, 49(1): 49-56.
for navel orange production systems in central subtropical [24] #h=is, I*XHZE A, 25 %@ﬁ*ﬂﬂﬂ%‘ﬂ%ifm Bkt
China[J]. Soil & Tillage Research, 2016, 15(5): 225-232. BRG], PR, 2012, 33(4): 70-

[10] Li P, Zhang T L, Wang X X, et al. Development of 74" B B N
biological soil quality indicator system for subtropical [25] fRUKAS, KA, KB, A5 A HLEO LS A R
China[J]. Soil & Tillage Research, 2013, 126: 112—118. S FLRRAE (52 W [J]. KB IR 5 AR 4], 20009,

[11] Huggett R J. Soil chronosequences, soil development, and soil 15(4): 923-929.
evolution a critical review[J]. Catena, 1998, 32: 155-172. [26] VLHTHA, BEOEEE, SPER, . VLVG A B R AR AR

[12] LinHS, Wheeler D, Bell J, et al. Assessment of soil spatial Ak 2 i s 6] 28 SRR AR R Ho g R (7], LR,
variability at multiple scales[J]. Ecological Modelling, 2017, 54(6): 1527-1539.

2005, 182: 271-290. [27] EHm, X6 BRI X0 0 - 20 2% ) B 1 A

[13] EFJ5, m, S, 5. 500 s A RS (RS [T]. AH R, zoos(s) 41-44.

RS SRR P UL B2k B I, P [28] ZEba, HhEk, HOEH, . R IR AE S R
SRR RR), 2008, 30(1): 98-103. W TR R AR, AL P, 201,

[14] I%mk, YU[EJIID‘I, D+fj}%¢ iﬂliﬂl*ﬁ}:.j:igl_)&ﬁj} [A] 29(13): 48-52.

B PIRPRALSER, 2012, 25(1): 217-222. 9] R, AN, WL, KT AR LT A

[15] #f+H. +EERMAPIM] 30, dbat: S ELR R, B I 2 A S XKL E A6 1), M EE LR 2016, 49(6):
2010.

22-29.
hy J i SEE L B ] e =
[16] ;,Izbfﬂéffﬁkit%%ﬁﬂﬁ%ﬁ&ﬁm[m. EVSEUT PN [30] EHLT, BUE M, BE, % KM kR B
5 . s .

(7] TR, Sk, B, . TP LR FIATIE RGP IR, AR 2017, 546
PR3 [T]. WA R, 2015, 44(6): 58-63. T o e . N

[18] Collins W K, Hawks S N J. Principles of flue-cured (317 ERAG, SRR W € S5 AR L DA L

tobacco production[M]. Raleilgh N C: North Carolina State
University, 1994.

BB B 25 B VRN B AR A A (3], e Aol K224 3R (A
SRR, 2012, 38(5): 530-534.

http://soils.issas.ac.cn



