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-1 1 2 1 1 2 1 2 ) w1 > 1*
Pz, kM, hRA, gad', kes', & o4 BEX, FpT
(1 A MEAFSCULINAF, =pEXil 6630005 2 ST AN FAE AR, =301 663000)

& E: 2005—2020 FFHAERE T = B4 3L 5 176 AR 3RS, @87 7 H pH XA HLE(SOM). M A(AN) . A%
(AP)FIBAUMAK) Fr i, DA ZON 3 Be Lo B AT AR f AR Ol o 45583 W] . 2005—2020 4EMH], AF5EIX 14 pH & SOM. AN,
AP F T35 640, 25.65 g/kg. 102.25 mg/kg. 18.84 mg/kg, HIAMMANETKT; 1H AK &HFHH 164.33 mg/ke, kK
o AK i BEARG S B M FF a3y = 96.13¢%1, R =0.8476"", P<0.01), {HHEABSEFEAIAS (b E JE 2%, pH. SOM Fl
AN E 5 IS B A MR T 8 e s, SER4350R 50.02% ., 65.17% Fi1 54.15%; AP Fl AK 2558 B 2% 5915 O vss 0 30 g 0 1 4+
HELLBIAAS, AP 235100 46.98% F1 40.49%, AK 4374 46.03% Al 45.50%. pH Fl AK 351838 BRI AR FH - 398 Lo (51 it 447y 52 P i
TG PH: y =107 R*=0.6093", P<0.01; AK: y=0.0519x>—211.66x + 215872, R*=0.8862"", P<0.01), SOM. AN
AP F RS U R AR F 18 H A A L AR O R ITH R R E, (RR IR BB KT (P>0.05), 2020 AESCILMN A 25.84% A
33.50% AYMNH 3 pH MRACAMR ST, 7.76% 1 7.87%. 34.42% F1 42.9% KINNEH 158 AN Fil AP S mAt, fmis, 48RS
(73.34%)AK il , FFx RiRmIE, F5EREBOR AR AR TR B IR )38 B
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HPESHES: S158.2 XHRARERD: A

Multi-year Changes of Main Soil Fertility Indexes of Tobacco-planting Fields in Wenshan

Prefecture of Yunnan Province

HU Jiayun', ZHU Yanmei', XU Tianyang', YIN Honghui', ZHANG Chuanshu', LI Chun?, FENG Zaixing', LI Pengfei'"

(1 Wenshan Company of Yunnan Provincial Tobacco Company, Wenshan, Yunnan 663000, China; 2 Plant Protection and
Inspection Station of Wenshan Agricultural and Rural Bureau, Wenshan, Yunnan 663000, China)

Abstract: In this study, the topsoil samples of 5 176 in total tobacco-planting fields in Wenshan Prefecture of Yunnan Province
were collected annually from 2005 to 2020, and soil pH values, the contents of organic matter (SOM), alkali-hydrolyzed nitrogen
(AN), available phosphorus (AP) and rapidly available potassium (AK) were determined, and then their contents, grade
proportions and annual changes were analyzed. The results showed that the average pH, SOM, AN and AP were 6.40, 25.65 g/kg,
102.25 mg/kg and 18.84 mg/kg, respectively, which were all belonged to the suitable grades for tobacco-planting, while the
average AK was 164.33 mg/kg, which was belonged to the high grade for tobacco-planting. AK was increased significantly with
year (y = 96.13e%%1%* R? = 0.847 6", P<0.01), however, pH, SOM, AN and AP changed irregularly or complex. The sample
proportions were the highest in suitable grades for pH, SOM and AN, which meanly were 50.02%, 65.17% and 54.15%,
respectively. The sample proportions were roughly similar between the suitable grades and high grades for AP and AK, which
were 46.98% and 40.49% for AP, and 46.03% and 45.50% for AK, respectively. The sample proportions of the suitable grades of
pH and AK were decreased significantly with year (pH: y = 1077¢ %%, R? = 0.609 3", P<0.01; AK: y = 0.0519x% —211.66x +
215872, R* = 0.886 2™, P<0.01), the sample proportions of the suitable grades of SOM, AN and AP were insignificantly increased
with the year (P>0.05). For tobacco planting, there were 25.84% and 33.50% of tobacco-planting fields in 2020 in Wenshan
Prefecture were low or high in soil pH, 7.76% and 7.87%, 34.42% and 42.9% of tobacco-planting fields were low or high in AN
and AK, while most of the tobacco-planting fields (73.34%) were high in AK. In view of the above problems, different measures
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should be taken in order to improve the soil suitability of tobacco-planting.

Key words: Tobacco-planting fields; Soil fertility indexes; Annual change; Wenshan Prefecture

H5 H  FR E E A 2R DR AR, b T B i
AR 13 LR B R TR — R A
S =i 24 o5 A [ R 45% SO T oA
ZREETS, HiAb 103°35" ~ 106°12" E Fil 22°40" ~ 24°28'
N, J6. K, BRI E A A
s “HRormengE B R ‘mmesE
JER” A ZS AR R SR DX AR A0 X 8K, T o AR T
247 77 hm?*, BAE KX Z—,

HHEXT - T8 S 1) B I A S BURK , B SR A5 k)
FLE P M e AT RS O R T A A A
77, 3R FER AT X A B AR A, A X
BI R T g AR B AR, P X AL B AR A B
TEAN A FILAE o [ PN T8 FE - 4 A8 g )y 1ol FR ik 52 4G
RZ, 7 E 1M (https:/kns.cnki.net/) L 4" “+
e SRR SR RIS A SCSCHREE 600
g, HAP T XA 6 R, H X e kR
Z RN TTHEAR I BUR , B9 KO Eh A48 A, Wi
A+ EAE e AR S AR AL, A B T S A B
TEAE R ) 8 SRkt AR AT R AR R (4 e T
fEo Mk, ARBFRF AR 2005—2020 41 E] SC
LU AR -4 AR T8 AR5 8., 4 b T I Eh ARk
T, Do 6 B AE Fl R OR B SRt Rb e e, DA
— DA R R B 1 P [ e

1 #MREREZE

1.1 tHERESNE

2005—2020 4E[A)(AF 2015 4F)7E M 7 4~ 3
TR X e, Ak, B, R, PR G
FURRSES )R AE 6 554 M H A9 #FZ T FE(0 ~ 20 cm),
O BIEA3 < BRE2E T IR BIBR I e 5 R R W), F
A FE 5 176 (A 1),

PRI SRAYE R ) 2 L 02 2 R ) 25 () 4
AT BTSRRI A, SRAE IS [i] Sy B AT 45 08 5 4Rl
J5 B AR bt AL R, 7R Y e RS
LA RENLREE 5 ~ 8 D s IBHE)Z (0 ~ 20 em) 1,
FEOTIRAIE T “PU53E” B E 1.5 kg 2 A A4 0] 3C
L IR L . EAEEENE AT &
. BREE SRR LA FS 43 0l R FH LA 1 e
pH, FHIRESMINHEIE AP (SOM), Bliff 4 HE
00 B (AN, BHERDT L (A 00 2 A 2R (AP),
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Fig. 1 Numbers of soil samples collected from 2005 to 2020

1.2 RETERHIERDTR

e [ 5 T 40 T - 38 8 g 48 AR o 9 09 4 T8 4K
%, TEWFFE 4 A R e A 57 00 o Pobr e 5k
il b, G SCILN SEBRAE BT, A o Al
HF DX AR08 - S AE T3 6 b5 43 R IE S, i PR B
M2 55 F 73 248 B B, o5 Sl R AT
FE bR IR SR o ARG &R AR e 3 D, B
TR bR EIL SR 1,

F 1 TWMEE IR D iER S BT

Table 1 Grading standards of soil fertility indexes for
tobacco-growing fields in Wenshan

&l pH SOM AN AP AK
(g/kg) (mg/kg) (mgkg)  (mgkg)
P <55 <10 <60 <5 <50
EH 55~75 10~30 60~120 5~20  50~150
oT=1 =175 =30 =120 =20 =150

1.3 #HiEabiE

SCHEHR I GE T B Rl 23 AT | 035 A 55 RN ] 1A
252K FH Microsoft Excel 2016 il IBM Statistics SPSS
20.0 ¥fF#EA T, MEFshr B IERRIRE T E + 3%
PR 2E TR T

2 HERE4SWH

2.1 TEREAERER ST
F 2~ F 605128 2005—2020 4E ST LA
# pH. SOM. AN. AP Fll AK iR MG HHE B
M 1 BdErT A, BF9E X A4 -4 pH F-41(E
T 6.01 ~6.71, BRI 6.40, Jyid H KT ; SOM
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GERAT 23.52 ~27.67 gikg, F¥IHh 25.65 gikg, N
EHAKF; AN FHAT 77.84 ~ 126.25 mg/kg, T
T E A, R 102.25 mg/kg, R B K
AP BT 11.26 ~ 25.96 mg/kg, I T3& w5 7K
F, F¥k 18.84 mg/kg, MiEHIKF; AK FEAT
104.27 ~ 319.95 mg/kg, A Fif H-EAKF, FHHh
164.33 mg/kg, MK
SNBSS AR RPN DA R (R &
BT 10% ~ 100%), LA pH AU 5 28w A%, T

11.48% ~ 17.14%, “F¥I0 14.02%; HIKSE SOM, 4
T 26.94% ~ 42.09%, V-3 34.16%; AN 4T 27.07% ~
41.91%, F¥R 34.75%; ZJ52 AK, 4 F 30.14% ~
57.32%, F-¥Ik 48.89%; AP fivii, T 56.79% ~
79.39%, VI 69.06%. pH 7EAFAEGY /35 2 3 K
TEMRAS 73 A (W EE>0) . B i 25 73 A (i B2 <0) R4 1F
B3 A (R EE~0), SOM. AN, AP Fl AK WK N iF
A B IER 5. pH. SOM., AN, AP Fl
AK #R G2 U A 8 X (W 4 X <3) .

&2 2005—2020 FIRETIE pH R ST
Table 2 Descriptive statistics of soil pH value of tobacco-planting fields from 2005 to 2020

AE HRARME EFNI:] FEIME £ bR A5 AR FHE e
2005 4.65 8.62 6.55+0.84 12.86 0.19 -0.31
2006 3.72 8.12 6.12+0.86 14.08 0.25 —0.48
2007 4.40 8.36 6.43 +£0.75 11.64 -0.03 -0.19
2008 4.58 8.40 6.33+0.84 13.30 0.31 —0.82
2009 4.93 8.30 6.36 +0.80 12.60 0.34 —-0.78
2010 4.13 8.47 6.01 £0.94 15.64 0.45 -0.46
2011 4.50 8.00 6.02+0.91 15.19 0.33 -1.03
2012 4.50 8.40 6.61 £0.98 14.80 —-0.05 —-1.11
2013 4.40 8.20 6.36 +0.96 15.05 0.15 —1.17
2014 4.90 8.10 6.40 +0.83 12.94 0.31 -0.96
2016 4.60 8.03 6.71 £0.77 11.48 —-0.53 —-0.48
2017 4.17 8.21 6.37 +0.89 13.98 -0.14 -1.09
2018 4.35 8.37 6.44+1.10 17.14 0.01 -1.36
2019 4.44 8.30 6.68 £ 1.01 15.07 -0.33 —-1.11
2020 4.33 8.77 6.58 £0.96 14.60 -0.25 —-1.00

F 3 2005—2020 F£{EHTIE SOM & 2R ML T
Table 3 Descriptive statistics of soil SOM content of tobacco-planting fields from 2005 to 2020

Ey AR R FHIE + AR TS RHE Wz
2005 10.27 42.31 26.15+7.05 26.94 0.26 -0.37
2006 3.55 51.98 27.50 £ 8.49 30.88 0.14 —0.10
2007 3.44 51.36 24.47+9.10 37.21 0.16 —0.11
2008 6.95 50.77 27.67 +7.89 28.50 0.27 0.10
2009 4.24 46.80 24.62 £9.38 38.12 0.05 -0.55
2010 1.09 53.70 27.03£9.14 33.81 0.25 0.13
2011 5.90 46.60 24.15+£7.52 31.15 0.34 0.09
2012 5.90 50.60 2592 £8.46 32.63 0.45 0.20
2013 4.20 46.60 24.93 £9.05 36.29 0.17 -0.21
2014 4.48 61.30 27.24 £ 11.47 42.09 0.53 0.17
2016 3.96 48.90 25.08 £8.90 35.50 0.00 -0.35
2017 3.01 49.29 23.52+£8.82 37.50 0.32 -0.17
2018 2.80 48.72 23.65+£8.63 36.47 0.03 -0.22
2019 4.71 52.28 2523 +£9.30 36.86 0.35 0.04
2020 5.68 50.44 27.55+7.85 28.50 0.04 —0.04
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R4 20052020 FHEETIR AN ZEfA LRI

Table 4 Descriptive statistics of soil AN content of tobacco-planting fields from 2005 to 2020
Ay AR AE RKAH P £ bR 5 R IRHE 353
2005 29.00 133.00 77.84 £24.15 31.02 0.02 —-0.68
2006 35.00 172.00 91.98 +30.74 33.42 0.18 —-0.83
2007 24.00 188.00 87.97 +34.76 39.06 0.55 —-0.10
2008 37.00 221.00 111.53 +38.64 34.64 0.35 -0.25
2009 26.00 202.00 91.93 £ 38.53 41.91 0.49 -0.33
2010 40.00 246.00 114.53 £45.18 39.45 0.64 0.25
2011 47.20 227.90 122.46 +35.53 29.02 0.67 0.37
2012 42.80 243.20 124.74 +39.57 31.72 0.33 —-0.28
2013 40.90 250.00 126.25 +43.23 34.24 0.38 0.06
2014 31.50 243.00 116.39 £ 45.14 38.78 0.61 -0.12
2016 11.56 194.57 94.05 + 34.05 36.21 0.20 -0.33
2017 14.54 172.94 87.45 +30.33 34.69 0.22 -0.34
2018 7.70 180.46 88.85 +30.71 34.56 0.03 -0.18
2019 21.03 188.89 93.04 £ 33.04 35.51 0.32 -0.16
2020 19.14 187.55 104.71 + 28.35 27.07 0.13 0.21

&S5 2005—2020 FXWINIEE LI AP & Bk £5 1+

Table 5 Descriptive statistics of soil AP content of tobacco-planting fields from 2005 to 2020
0y FARME S YNIE] A+ bR 5 R FHE Wz
2005 1.50 74.90 25.96 £ 16.36 63.00 0.86 0.40
2006 0.50 85.10 25.57 £20.22 79.07 0.99 0.32
2007 0.18 73.40 23.18 £ 16.75 72.27 0.78 0.11
2008 0.00 76.00 23.40 + 18.34 78.35 0.86 0.06
2009 3.00 53.00 19.14 £ 11.31 59.08 091 0.26
2010 1.00 47.00 15.37 £ 10.54 68.60 1.02 0.53
2011 0.40 42.60 14.80 +£9.51 64.24 0.91 0.46
2012 0.30 33.10 11.26 +7.49 66.55 0.89 0.05
2013 0.70 42.10 16.14 £9.17 56.79 0.79 0.26
2014 0.52 57.40 18.05 £ 14.33 79.39 0.98 0.16
2016 0.48 52.24 15.50 £ 12.30 79.32 0.97 0.12
2017 0.82 45.97 14.88 £ 10.77 72.36 0.90 0.06
2018 0.91 52.71 17.44 +12.05 69.07 0.90 0.07
2019 0.88 53.59 18.56 £ 11.77 63.45 0.75 —0.06
2020 1.24 67.33 23.32+15.01 64.35 0.94 0.21

6 2005—2020 F3C LM IEE LI AK & EfA LRI

Table 6 Descriptive statistics of soil AK content of tobacco-planting fields from 2005 to 2020
Ay AR AE RKAH P £ bR 5 B RHE W JEE
2005 1.00 243.10 104.27 + 48.23 46.25 0.83 0.51
2006 19.80 303.30 121.79 + 60.74 49.88 0.78 0.04
2007 11.80 313.80 126.52 + 62.98 49.78 0.74 0.24
2008 20.90 282.90 117.31 £57.38 48.91 0.52 —0.26
2009 21.30 267.60 114.41 £ 55.58 48.58 0.65 —0.18
2010 8.50 354.90 135.49 +£77.66 57.32 0.75 -0.14
2011 18.20 337.00 149.84 + 65.83 43.93 0.41 -0.22
2012 25.40 345.60 145.89 +£70.13 48.07 0.68 -0.17
2013 35.80 380.20 158.81 + 85.62 53.91 1.07 0.34
2014 24.00 512.00 205.82 +106.91 51.94 0.86 0.31
2016 23.87 469.80 185.57 + 96.64 52.08 0.71 —0.02
2017 20.59 475.80 178.27 £100.78 56.53 0.82 —0.08
2018 27.58 430.03 183.88 + 84.44 45.92 0.59 -0.19
2019 31.72 536.07 217.15+108.93 50.16 0.57 -0.16
2020 200.05 597.00 319.95 £ 96.45 30.14 0.90 0.10

http://soils.issas.ac.cn



513

AN 55 g SCLL M g8 A T SR 248 3 52 1k 99

FH S5 AE 7 $8 b A B 1] AR A R I 3 MRG0
REGE DAAL, pH & AN, AP S835FH 84, 714
16 ANyl 25 R 8] T B K (P<0.05, T [H),

SOM Fl1 AK &8N H 9 MNME AR RS T 3
K (ERTEEIIE, 2017 4E)5, AK & a4 i Ft
e R B 18R 1) B 2 K P (P<0.01)

F7 TEEMERIARFENEREZEHNIEER
Table 7 Results of significance test of soil fertility indexes between different years
Ay pH SOM AN AP AK
t P t P t P t P t P
2005—2006 3.47 0.001™ -2.78 0.006" —4.58 0.000™ ~1.69 0.094 -92.55 0.000™
2006—2007 —4.77 0.000™ 4.08 0.000™ 1.19 0.233 0.96 0.338 -1.58 0.115
2007—2008 1.29 0.197 -3.95 0.000™ ~7.86 0.000" 2.29 0.023" 3.14 0.002"
2008—2009 0.28 0.781 4.66 0.000" 6.78 0.000™ 4.01 0.000" 2.38 0.018"
2009—2010 10.81 0.000" -3.54 0.000" ~7.03 0.000™ 4.04 0.000" —4.70 0.000™
2010—2011 34.94 0.000™ 3.85 0.000™ -2.16 0.032" 0.89 0.375 -0.82 0.410
2011—2012 —64.18 0.000™ -2.23 0.027 -0.04 0.968 4.52 0.000™ -0.20 0.838
2012—2013 23.50 0.000™ 0.55 0.580 -1.04 0.302 -3.61 0.000™ -0.87 0.384
2013—2014 —0.24 0.814 -1.76 0.081 1.78 0.078 -1.21 0.230 -3.92 0.000"
2016—2017 4.91 0.000™ -0.29 0.773 0.28 0.776 -1.46 0.144 —62.24 0.000™
2017—2018 —0.45 0.655 2.40 0.017 2.11 0.035" -1.65 0.100 42.88 0.000™
2018—2019 -2.91 0.004™ -0.96 0.335 -0.61 0.545 -0.24 0.813 ~12.77 0.000™
2019—2020 1.84 0.066 —4.00 0.000™ -5.79 0.000" -5.23 0.000™ -132.13 0.000"
%k pRIFIRTE P<0.01, P<0.05 K FEFBE,

22 TEEAEREEGHTHBER

F 8 NANEIIHEARAE B 5 A0 Z [ Y
Pearson #¢ R %L, K 2 M4 HE 148 bRAF B S5 Fif
SEM AR AR . 3£ 8 IR 2 M, L AK i 54F
Dy Z [RIR B T B E A G, BB B0 0 3 T R ka3
(v = 96.13¢"%"*, R? = 0.8476", P<0.01), pH 7&
2005—2010 AFWIH] SRS TR, 25 Bk 20
Fhmita#h; SOM bt h & 5, 2005—2017
AR AR RIS B, Z R BB TR
AN ERAE 2005—2013 AE ] SR TS
#, 20142017 FHIH ZIFEIEE, 25 LR
T #a#i; AP & RHTE 2005—2012 4F 1 a] S A 52 3 4
ot , ZJE BRI Tt .

#x8 BIIEMNEREETHESEN ZER Pearson

EPSE

Table 8 Pearson correlation between soil fertility indexes with year

bR pH SOM AN AP AK
r 0.463 -0.270 0.070 -0.450 0.696"

P 0.07 0.31 0.80 0.08 0.00

T % RN TE P<0.01. P<0.05 K BEH AR

2.3 TEREANEIRSAGITRETER
9 5T 2005—2020 A1 [E] & A S FE AR A 2
S e R S B G . F S 9 WL, 2005—2020

4F, pH Ml SOM. AN & i35 LI B4 i e i 3
Wi, 2T 35.62% ~ 66.00%. 58.18% ~
74.60% . 40.30% ~ 64.44%, FI53518 50.02% .
65.17%. 54.15%; {H AP Fil AK & 1E HH 0 5 =
GO IR I AR Y, AP Bl BRI = 20
AT 32.67% ~ 61.52% Fi1 19.94% ~ 59.88%, F
B30 46.98% F1 40.49%; AK 51 BRI i ¢
WA T 25.54% ~ 70.93% F1 13.87% ~ 73.34%,
X450k 46.03% F 45.50%.

SO0 B ZROM) AR FE 398 L A5 Bl A A AR A R
(2 10 1 3), pH Al AK & 438 B M -3
FL A AT () 52 B0 B AR S pH s y = 107779,
R*=0.6093", P<0.01; AK: y=0.0519x>-211.66x +
215872, R*=0.886 2", P<0.01), SOM. AN #il AP
T TGO A K A LA EAA R ARy 2
F R, (HEA k3] B KT-(P>0.05),

3 ihie

ARFFTEEREI, 2005—2020 4FiME], SCilM
{0 +3E pH A~ F 6.01 ~6.71, F¥k 6.40, 4bFid
HAKF(5.5 ~ 7.5)0 X FEEMEA F) R T IREERE
FRFEE “EC Y 1338 pHL, 23 5 I HiO6 R 138 (pH<5.5)
it AR DR K . o il . AR )i T
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Fig.2 Changes of soil fertility indexes with year
*9 BABEIFRINTHESLESHEIT
Table 9 Proportions of soil samples in different grades of fertility indexes
Eh pH SOM AN AP AK
A% AR mes It SR e Wt &R e I EmE e It ESE WS
2005 11.63 5872 29.65 0.00 69.77 30.23 26.16 6337 1047 581 3430 5988 930 7093 19.77
2006 2574 56.84 17.43 1.34  58.18 4048 18.77 58.18 23.06 13.14 3351 5335 858 61.66 29.76
2007 1622  66.00 17.78 556  66.67 27.78 23.75 5475 21.50 10.89 32.67 56.44 7.56 59.78 32.67
2008  19.94 5540 2465 0.83 61.50 37.67 8.03 4737 44.60 1524 3324 5152 1025 59.83 29.92
2009 1672 61.09 22.19 517 63.83 31.00 20.97 5441 2462 486 52.89 4225 11.55 61.09 27.36
2010 3580 4840 1580 1.73 6222 36.05 11.60 48.15 40.25 13.09 5556 3136 1136 52.35 36.30
2011  36.51 47.62 1587 1.19 7460 2421 079 4722 5198 1190 56.35 31.75 437 4563 50.00
2012 17.42 4691 35,67 140 6489 3371 281 40.73 56.46 18.54 61.52 1994 225 50.84 46.91
2013 2239 44.03 3358 299 6567 3134 522 4030 5448 672 5746 3582 224  50.00 47.76
2014  16.28 58.14 2558 4.65 5891 3643 775 48.06 44.19 1395 4419 4186 155 3256 65.89
2016 7.81 5093 4126 3.53 63.38 33.09 15.06 58.55 2639 20.07 4424 3569 2.60 3587 61.52
2017 2045 49.87 29.68 481 69.65 2553 17.78 6444 1778 16.84 51.34 31.82 321 41.18 55.61
2018 2677 3562 37.61 529 6526 2945 1481 6399 2120 822 49.81 4197 125 31.88 66.87
2019  17.52 3848 44.00 343 6590 30.67 1448 63.05 2248 952 4514 4533 1.14 2838 70.48
2020 2584 40.65 33.50 235 6057 37.08 7.76 57.81 3442 787 4923 4290 1.12 2554 73.34
5239 7.81 35,62 15.80 0.00 58.18 2421 0.79 4030 10.47 486 32.67 1994 1.12 2554 13.87
W 3651 66.00 4400 556 74.60 40.48 26.16 64.44 5646 2370 61.52 59.88 5723 7093 73.34
FHy 21330 5002 28.65 295 6517 31.89 1270  54.15 33.14 1252 4698 4049 847 46.03 45.50

MR I, 3 — st S BRAE pHL 35 B 001 A 0 L 451)

BT (AT 35.62% ~66.00%, “F314 50.02%).
2005—2020 4=HAME], SCIIH B SOM 47T 23.52 ~

27.67 g/kg, FEHIh 25.65 g/kg, AbFiE B KE(10 ~

30 g/kg). SOM Jeflifim + 3R S EE S5 by, AUE

MR A KT

i ES S S ITTRERS B & L e

T BRI g A A B AR Y (B
SOM 5 f i e it fERty 2 b A i 7 B B i 7 A A
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R el SOM A JR#E(50% L E+
HEA ML 20 g/kg LL )P i 2 RS R I K g R
PR H AR DRAE S fte , 45 SCLLH KR B SOM A |
FE A BB 08 2 15 76 065 MR FP R 958 BOK P, WARIE T
2005—2020 4F- 1 (8] 48 F SOM 18 ‘B 2% il i 40 L 451 e
FOT 58.18% ~ 74.60%, “FIH 65.17%). ABF5E
BRI, 2017 4FJ5 SOM BB LT m s, XEFEE
FIHTILAE SOM H B T 3R 1 i AR (R 2), Rk
BT AR R 3G 0 T A AL R RS FRA L it E

RE i FH A= 90 HLAE A8 B8 IR i SOM 25

F10 RBABREERNTHILGS
£ {489 Pearson FH &4

Table 10 Correlation between sample proportions in suitable
grades of fertility indexes with year

oy pH SOM AN AP AK
r -0.776" 0.028 0.268 0.448 -0.939"
P 0.000 0919 0316  0.082 0.000

T *% ., *UI3RRTE P<0.01, P<0.05 K REFMK.

100 - _ 100

S S

2 75+ =2 75+

;E ° . J\}E P .

"flS()- \szo— .

b ’ T e

st = o5t * .

= P

0 1 1 |-'§jéi 0 1 1 1 1 1 1 1 J
A T
E X 3 =) 0 IS =N o = E & 8 3 5 ® = =» 8

4 g

3 pHH AK FEEERHN L HILOIBEFMBEL
Fig.3 Changes of soil sample proportions in suitable grades of pH and AK with year

2005—2020 4FEHAM], SCUMH AR 58 AN & &
M 77.84 ~126.25 mg/kg, ST 1E HAwEKE,
9 102.25 mg/kg, Ml EAKT. I AN S s
— A FR B R — B R AR T DR R R RS Y
Mk, BTFEmEETE. BAaEmS, BT HER
BRI FHZAR R 5, By AR, HRAE P aE
B, HMEEREWTITRA, AT HhFER,
FrULH T 3 AN 28 A b BERS 4 5 70 1 40 A 7
B K. MR 3 AN S 7E 2013 4E2Z B EA
R T E R, 2014—2017 A A AR A,
ZJa X EBFmEaR, 3X 5 A w) B A
AN FrE RIS B, 7R TR B R BT AU H
S IR A it G o

2005—2020 4F 4[], ST AH FH -3 AP &
11.26 ~ 25.96 mg/kg, T il B & KF, FH
4 18.84 mg/kg, NG HIK-o MHH I AP FETE
2005—2012 AF-HAE] SR - R BRI, 25 Bk
T EIT RS 2), IR H T 2005 4FE Y+ gEE A
AT R, SCILINARE 38 AP & & 0k FEs, F
BIE 82 26 mg/kg, CA TR S AT, RILH A A
SREUT RS EE 0 F B A R0 P BB 25 LB A it LA
A AR AP E i, {H 2012 4R R A T K 3K,
DERS -3 AP & B RS BACE IR, T
SE RGN G AR A IERL )y, 38 M TR,

TR0 5 AP & AR L PR B AR T

2005—2020 4EHAM], SCIMEE 38 AK &
9 104.27 ~ 319.95 mg/kg, I+ Ti& HwE K, F
¥10 164.33 mg/kg, ME Ko BT F AR EE
MLy . AR WA WA E, HEMEE
FRYEY, WO R AR AN KR SR 4 i AR
bz —0223 0 R 43 AR & BB AR A3
TP B T A FRIE e Bt TR
UERHRTHE AR S, — Rt R 28, SC
LM A P 4 i e P SR A (K.0) M 2 22 kg/ R (1 BT =
667m’), FLILE T HAMMEY AN FER MR 5 ~ 8 kg/Hi).

RYEAMFTREE R, HErSCIIN A 25.84% Al
33.50% HYMHEH +-4% pH ImARAN R S, i T 2R
Jite P B P e R I, i A T R R M R
Bl A 7.76% Fl 7.87%. 34.42% F1 42.9% HI4H
445 AN F1 AP S R0 . i, BT 2 EE
MR REIE, 5 T B RS R A =
EEAR TR, HETSCOUIMEA 73.34% BYMRH+
B AK S, AR AR A AR, A5 R
SR HUA AR B R B T P R R AR K
5 R %) R AT 155 D2 2 it ) A IS

4 ik

AHFFEFEWE, 2005—2020 AEHAME], SCI M 4H HE
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