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O FEVE I AR A Ak 2. LI pH (HR R
FrfE NY/T 1121.2—2006, K H pH i1i% (K LA
1.0: 2.5) WsEs AL EIL AR NY/T 1121.6—
2006, K FH A% B4R e V2 5E

1.3 Fitoh

1.3.1  FEAR 3 R & 2 Bs i )

Z IR LV FT BT, R e A S B
SNERZ (< 0.50 mg/kg) « Wik (0.50 ~ 1.00 mg/
kg) . & (1.01 ~ 2.00 mg/kg) « F& (2.01 ~ 4.00
mg/kg) « FEE (> 4.00 mgkg) 5%, WRIEX
GRf B A AR AT LU
1.3.2 REMH L3 e 1 5 (R] 0 AT PRI 2

Ky Ab B 53 MK SPSS17.0 B AF#EAT . 1 56 H
BRZE 51k (Explore) SR A RUEE & & 57 0 2 B A
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2 1 RI %N, A BH R DR R L g A ke B 2
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“CELZ IR L ERE RN 0.06%,  “IRAK” MAE
T SBRE 2 N 737%, w7 BRI R
N 38.77%, T “HREE 7 RIRE M AR AR A
23.74%. EHIGLTT WL, BIRHGE DR 0 3 Ak &
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22 HEANEESEEEEER
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RO, AHEL 2 R A I R S B 2 Rk
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T AN X ()~ 240 1H

®1 ERIEERHSERST

Tab. 1 Distribution and content of available zinc in tobacco-growing soil

FEAE SOME £ bRiEZE /

T S B AT /%

X 45 N (mg-ke) i /(mg-kg™) 5 RE /% s
5 [051.0) [1.0,2.0) [2.0,4.0) >4.0
e ] £ 646 2.164+1.62B 0.32-14.30 75.00 0.15 10.37 48.45 33.75 7.28
fE4UERAT 574 3.7242.65A 0.73-14.00 71.22 0.00 5.05 25.26 3746 32.23
s 570 3.70£2.22A 0.62-12.70 60.06 0.00 6.32 14.04 4579  33.86
AEBAMRIX 1790 3154231 0.32-14.30 73.18 0.06 7.37 30.06 3877 2374

e FAIAEHFARE FRRRERARESIT A2 P<0.01. UNF,

23 ITEARHSELHEEER

I3 2 AT, AR BH A DR = 30 20 e & M
R4 5 A 2 O E/NETT 2. SR SR =
2. fRE 2 . B BaH 2 B B EUKEE,
AR S EAEHA G 5 A1) 2 B0 R B 78T

B W R BRI RATS . e B AR
NG

Hob, HENET S, HAEEE S, A
I EENE S SN TS = i N
SRR -3 ek & RIS ALE 4.0 mg/kg BAL,
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Tab. 2 Content of available zinc in tobacco-growing soil in different towns
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ARBAE ;{;g‘ 33 835+233 hFE ¥HTHE FHZ 78 3424096 WEE ﬁgaélﬁ%ﬁ 92  2244+1.06 FF
AR BH ?’5 28 5444271 WEE FARPHEBEHTIE 130 3.29+1.52 HhEE %@Tffaﬂé 56 2.15+1.83 FF
ARPHE ﬁf 103 489+264 MhFEE HTE L2 81 3.06+157 WEE %ﬁl%\g% 50 2.05+120 FF
o= ﬂ;ﬂ 66 4.88+2.85 WFEE HiTHEIBFEIHSZ 35 3.03+1.05 WEE Egah;%\ﬁr 35 1.90+0.79 &
HrE ié 15 4.68+2.03 MFEFE BHESHEE 34 275+188 FE %Eﬁgﬂ: 37 1.8240.87 &
B ;g; 98 407£2.15 hFEE BERE S04 89 273+1.70  FE %wﬁg% 90 1.714£0.90 &
. S . R[] B X
AR BH & o 102 3.78%+3.14 #EF FERE WLEE 110 255420 EE H fillg 29 1.65+0.68 &
g %’gf 138 3.56%£2.82 hFE BERE FIEHE 43 242+1.44  FE %‘Eﬁg% 66 1.434+0.65 &
. )2 - . . HEFH .
i gt 59 3.50+1.84 MFEE HEEE ML 76 2404224  FH B wYEZ 17 1.364+0.35 &
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Kriging JfifH. FHE 1 A7%&n, AEBH G XA 135 20k
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Fig. 1 Spatial distribution of available zinc content in tobacco-
growing soil in Shaoyang
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25 TEAVEAEFEETER

H P 2 BT %0, 5 2002 SEAH B, AR BH A X HE G+
B S B THIR N 1.45 mg/kg, ThE T 84.7%: B
[F] £ T+ A 0.55 mg/mg, Fhi T 34.3 %; ABFHE Tt
W& K 2.45 mg/kg, FHm 1 193%; #HrEFEN 1.46
mg/kg, ThiE 1 65.3%. 2 HIAEFH M DA 0 1 34 2%
BroE R LI,
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Fig. 2 Changes of available zinc content in tobacco-growing soil
in Shaoyang
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2.6.1  AN[E| pH EZH 1) T35 e & 2 o A

W AR pH E 1% (4, 4.5) | [4.5, 5.0). [5.0,
5.5).[5.5,6.0).[6.0, 6.5) < [6.5,7.0)~[7.0, 7.5).[7.5, 8.0)
5N 8 UL, G ANTE pH E 41 RIS R 1 5 A e
BB PSR A L), g5 R LK 3. 8 N pH
1B ZH R 00 A R B B AE 1.61 ~ 4.32 mg/
kg, ANIE pH {E 4L H L3 H A0 & B 22 ik il 2
F KT (F=10.274; sig.=0.000), pH 1H 4.5 ~ 5.0 4111
FECMH L 3G Ak & B A R, pHAE R T 7.5 41K
AR 3385 380k & AN AR . AN IR pH B ZH 2 [AlHE
A S & DL pH AE KT 7.5 24 13 B RE
EEBIAE X BLAIG,  7E 80% LA .
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Tab. 3 Distribution of available zinc content in tobacco-growing soil in different pH groups

AT OB B AT 1%

>
pH 41 gf/ﬂil\ B + R (mgke') AR/ (mgke')  EREE %
<05 [051.0) [1.020) [2.04.0) > 4.0
< 4.5 21 3.49+1.22AB 2.00-6.06 35.10 0.00 0.00 4.76 61.90 33.33
4.5-5.0 101 4324+ 1.86A 0.83-8.56 42 .96 0.00 0.99 5.94 41.58 51.49
5.0-5.5 339 3.71+2.54AB 0.65-14.00 68.52 0.00 5.31 19.47 41.89 33.33
5.5-6.0 429 2.98+2.13B 0.61-12.20 71.48 0.00 6.76 32.87 40.09 20.28
6.0-6.5 467 2.87+2.22B 0.62-14.30 77.14 0.00 8.57 35.12 38.97 17.34
6.5-7.0 206 2.98+2.49B 0.72-13.80 83.55 0.00 10.19 33.01 37.86 18.93
7.0-7.5 201 297+231B 0.32-14.10 77.61 0.50 7.96 38.81 29.85 22.89
>175 26 1.61+0.89C 0.72-3.78 55.11 0.00 26.92 53.85 19.23 0.00
N e 50
2,62 I pH ES5A RS R ARIA o |
BodEmLES NS SESpHME S %‘330_
4= > N ol 1S '
7B & WA, 7R P =-0.555x+6.439 < 50 |
( R2 — O 677 * ) , i% E)ﬁ j: i%?‘ ﬁ &:& %_:‘T: é,'\ % ﬁ ]}jﬁ pH %:( o y=-0.489x*+11.69x3- 103.6x2+402.3x - 573.6
. 2
o o NI R2=0.996**
EFEmmE R Es. BaodEmEEa e s : : :
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Fig. 3 Relationship between pH value and available zinc content
in tobacco-growing soil
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2.7 TEENRXENES 2N
2.7.1  AFEAB MR R 3G e & & A
¥R AU & Ei (10, 15 . [15,
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SR LA, Sy GeTE AR AL 2 4 (A 0
AR mICPIEMBE S A s, 2R NE 4.
11 AN HUR S 2 20 R 0 1 358 R & & T 39 7

1.77 ~ 4.64 mg/kg, ANFEGHLTE A EME L 5A
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g/kg. 45~50 g/kg. 40~45 g/kg F ML & 20 (1) FE A
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A B 5 2H A T AR B AR RAR . AN
A MU B 4 (AR R 3 e S DA< 15 glkg
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Tab. 4 Distribution of available zinc content in tobacco-growing soil in different organic matter groups

HHURA FESE/ A WME + ARdEZE [ (mgkg") ZBIE /(mg-kg!) AR /%

TR S B AIE %

<05 [051.0) [1.02.0) [2.04.0) > 4.0
< 15 g/kg 109 1.7741.02E 0.66-4.92 57.52 000 21.10 4679 2661  5.50
1520 gkg 272 2.74+1.67DE 0.60-14.10 60.93 000 1103 2426 4559  19.12
20-25gkg 417 3.05+2.22BCD 0.71-14.30 72.64 000 791 2950 4173  20.86
2530 g/kg 349 2.91+1.84CD 0.32-13.80 63.24 029 831 2923 3696 2521
30-35 gkg 266 3.4442.33ABCD 0.53-11.20 67.72 000 338 3158 3271 3233
3540 gkg 123 3.6242.42ABCD 1.06-10.60 66.93 000 000 2846 4878  22.76
40-45 gkg 115 4.1843.12AB 0.78-12.70 74.57 000 087 2870  37.39  33.04
45-50 g/kg 56 4.02+3.26ABC 0.95-12.30 81.10 000 179 3571 3393 2857
50-55 g/kg 48 4.64+3.75A 0.96-12.10 80.79 000 625  27.08 3333 3333
55-60 g/kg 14 3.3242.01BCD 0.93-6.89 60.52 000 7.4 1429  57.14 2143
> 60g/kg 21 3.76+3.63ABCD 0.89-10.20 96.49 000 952 4286  23.81 2381
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$=-0.001x" +0.163x+0.048 (R* = 0.816**)

5.0 o
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X

X 3.0 QS

§ 2.0 y=-0.001x2+0.163x +0.048
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& 2 w5k

2 oo . R=0.816%

s
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HHE/ (gkg)
B4 BEELEFIRSERENXR

Fig. 4 Relationship between organic matters and available zinc
content in tobacco-growing soil
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RUEES 1.0 ~ 2.0 mg/kg A AR TR, HREES = 4.0
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Spatial-temporal characteristics of available zinc content in tobacco-growing soil in Shaoyang
of Hunan province and its influencing factors thereof

LI Yongfu"’, DENG Xiaohua"’BIN Bo’,ZHANG Guangli’, ZOU Kai’, YU Qingtao’, DAI Yonggiang’
1 China Tobacco Mid-south Agricultural Experimental Station, Changsha 410128, China;
2 Shaoyang Municipal Tobacco Company, Shaoyang, 422000, Hunan,China;
3 Hunan Agricultural University, Changsha 410128,China

Abstract: In order to understand distribution of available zinc content in tobacco-growing soil in Shaoyang, adequacy status of zinc,
evolution tendency, pH value, and organic matters in 1790 soil samples were analyzed by methods of traditional statistics and geo-statistics.
Results were as follows:(1) Available zinc content in tobacco-grown soil was abundant for tobacco cultivation ,averaging 3.15mg/kg and
variation coefficient was 73.18%. About 92.57% of the soil samples had available zinc content for suitable tobacco cultivation. (2)Available
zinc content in tobacco-growing soil in Shaoyang county and Xinning county was significantly higher than Longhui county.(3) Kriging
interpolation map indicated that available zinc was patchily distributed and showed declining trend from the middle region to the northern
and south-western regions. (4) Compared with the 2002 soil survey, available zinc content showed an upward tendency with the passage
of time.(5) There is extremely significant differences among content of available zinc in different pH groups, and content of available zinc
was decreasing with the rise of pH in tobacco growing soil in Shaoyang.(6) There is extremely significant differences among content of
available zinc in different organic matter groups, and content of available zinc was increasing with the rise of organic matter in tobacco
growing soil in Shaoyang.
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