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Contents of different soil fluorine forms in North Anhui and their affecting factors. YU Qun-
ying', CI En*, YANG Lin-zhang’( ' Department of Resources and Environmental Sciences, Anhui Sci-
ence and Technology University, Fengyang 233100, Anhui, China; *Institute of Soil Science, Chi-
nese Academy of Sciences, Nanjing 210008, China ) . -Chin. J. Appl. Ecol. ,2007, 18( 6 ): 1333-
1340.
Abstract: By the method of consecutive extraction, this paper studied the contents and vertical dis-
tribution of soil fluorine ( F ) forms in North Anhui, with their relations to the soil physical and
chemical properties analyzed. The results showed that the soil total F ( T-F ) content in North Anhui
was ranged from 265. 8 mg * kg™' to 612. 8 mg + kg~', with an average of 423.7 mg * kg™', and
decreased in the sequence of vegetable soil > fluvo-aquic soil > paddy soil > shajiang black soil >
yellow brown soil. Among the T-F, residual F ( Res-F ) was the main form, occupying >95% of
total F, followed by water soluble F ( Ws-F ), being about 1. 5% of the total, and organic-F ( Or-
F ), Fe and Mn oxide-F ( Fe/Mn-F ) and exchangeable-F ( Ex-F ) only had very small amount. The
Ws-F content in test soils ranged from 1.35 mg * kg ™' to 17.98 mg + kg ™', with a mean value of
6.62 mg * kg~'. Vegetable soil, fluvo-aquic soil and shajiang black soil had a relatively higher
content of Ws-F, while yellow brown soil was in adverse. Soil pH and the contents of soil organic
matter, total and available phosphorus, and physical clay were the main factors affecting the cont-
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ents of various F forms. Soil Ws-F was significantly positively correlated with soil pH and soil total

and available phosphorus, soil Ex-F was significantly positively correlated with soil clay ( <0. 01

mm and <0.001 mm ), soil Fe/Mn-F was significantly positively correlated with soil total phos-

phorus, and soil Or-F had a significant positive correlation with soil organic matter. Soil Ws-F con-

tent also had a close connection to the parent material. The soil developed from shallow lacustrine

and marsh sediments usually had the highest Ws-F content, followed by those developed from

Huang River alluvial deposit, Q; loess, Huaihe River alluvial deposit, and light-texture yellow
brown soil, with the mean Ws-F content being 9. 05, 8. 12, 2.97, 2.05 and 1.91 mg - kg ™", re-
spectively. The contents of soil Or-F and Fe/Mn-F decreased with increasing soil depth, and those

of T-F and Ws-F in vegetable soil were higher in upper than in deeper soil layers.

Key words: North Anhui; soil; fluorine form; parent material.
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Tab.1 Basic physical and chemical properties of the test soils ( 0 ~20 c¢m )

bz T4 + e pH FHLE B R 47 Clay (% )
No. Soil type Parent (H,0) oM Total P Available P
material (g-kg™) (mg-kg™) (mg-kg™) <0.0l mm <0.001 mm

1 H A 8.52 13.7 564.7 18.6 38.7 30.5
2 Yellow-fluvo-aquic soil A 8.03 9.9 764. 4 5.3 20.6 19.6
3 A 8.57 13.5 584.2 35.7 45.6 31.9
4 A 8.51 13.8 624.5 26.8 18.9 13.7
5 A 8.49 15.6 516.2 18.6 56.4 37.5
6 A 8. 46 14.3 432.8 14.7 39.7 20. 1
7 IR #E B 5.62 15.2 320.2 5.3 17.2 14.2
8 Grey-fluvo-aquic soil B 5.20 11.6 258.7 3.2 12.8 9.6
9 B 6.01 13.4 269. 4 10. 8 16.5 10.8
10 WERL C 6.46 12.1 271.0 26. 1 45.4 35.1
11 Shajiang black soil C 6.58 13.8 331.5 13.4 65. 4 50.7
12 C 7.28 13.1 358.4 10.2 59.6 43.8
13 C 7.11 12.2 402. 8 25.4 61.3 49.8
14 C 5.68 16.2 328.9 18.2 53.6 39.2
15 C 7.39 11.0 334.6 8.3 55.2 43.3
16 iRt D 6.67 12.9 342.6 11.6 46.9 35.7
17 Yellow-cinnamon soil D 6.53 10.5 286. 1 10. 8 22.8 17.5
18 g E 5.21 11.4 286.5 4.8 15.7 10.6
19 Yellow-brown soil F 5.32 12.7 325.7 8.1 26.7 19.2
20 S+ C 5.92 18.1 1667. 5 178.7 55.7 41.2
21 Vegetable soil C 5.30 15.6 1853.2 193.7 49.5 38.2
22 C 7.91 17.3 1495. 8 122.7 26.8 21.6
23 IKFE L D 7.32 14.5 336.7 10. 4 35.4 20. 8
24 Paddy soil D 6.21 13.6 308. 6 9.8 28.3 20.3
25 G 7.13 21.8 426.5 15.7 58.7 48.1
26 G 7.05 18.2 325.8 8.6 56.8 46.7
27 H 8.49 16.7 568.7 16.7 28.8 21.2
28 H 8.37 14.2 554.2 8.6 18.6 12. 8

AT YY) Yellow River alluvial deposit; B: HETAT ph A Huaihe River alluvial deposit; C: A VEAH Shallow lacustrine and marsh sediments; D:Q;
# 1+ Qy loess; E: A YA Quartzite; F:fEK A Granite; G:HP322 1 Shajiang black soil; H: B £ Yellow fluvo-aquic soil.

F2 FETEOAEREBEUMER

Tab.2 Basic physical and chemical properties of the test profile soils

R L P RRRE | pH B ok T ¥ Ol (%)
No Soil type Rotation Depth (H,0) OM Total P Available P '
(em) (g-kg™") (mg-kg™) (mg-ke™') <0.01 mm <0.001 mm

1 i+ INE-RE 0~20 8.03 9.9 764. 4 5.3 20. 6 19.6
2 Fluvo-aquic soil Wheat-soybean 20 ~40 8.36 5.6 415.8 .7 20.6 19.6
3 40 ~60 8.38 3.6 529.6 L4 22.7 20.6
4 B NEE-F K 0 ~20 6.46 12. 1 271.0 26.1 45.4 35.1
5 Shajiang black soil Wheat-corn 20 ~40 7.45 7.4 219.5 2.9 58.8 52.6
6 40 ~ 60 7.76 6.6 254.2 2.5 53.2 43.3
7 (UE= INE-EAE 0~20 5.68 16.2 328.9 18.2 53.6 39.2
8 Shajiang black soil Wheat-peanut 20 ~40 5.94 8.7 289. 6 2.7 56.2 43.7
9 40 ~ 60 7.35 6.8 325.8 2.4 58.6 47.7
10 (U2 NE-FEK 0~20 7.39 11.0 334.6 8.3 55.2 43.3
11 Shajiang black soil Wheat-corn 20 ~40 7.58 7.7 312.8 4.0 57.7 46.4
12 40 ~ 60 7.64 6.2 287.4 2.9 63.9 59.8
13 it INEE-INER 0~20 6.53 10.5 286. 1 10. 8 22.8 17.5
14 Yellow-cinnamon soil Wheat-rape 20 ~40 6. 64 6.7 265.3 4.2 53.7 42.1
15 40 ~ 60 7.12 .8 301. 4 2.1 34.8 24.8
16 St B 0~20 5.30 15.6 1853.2 193.7 49.5 41.2
17 Vegetable soil Vegetable 20 ~40 5.63 .9 987.3 96.3 52.2 44.3
18 40 ~ 60 6.92 7.1 628.7 15.1 53.6 51.5
19 S+ i 0~20 7.91 17.3 1495. 8 122.7 26.8 21.6
20 Vegetable soil Vegetable 20 ~40 8.05 6.1 695. 4 24.3 29.3 22.1
21 40 ~ 60 8.07 4.0 560. 9 6.7 38. 1 24.3
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pH 7.0.1 mol « LAY MgCL, 74,25 CHRi% 1 h 48 kg '. AARFIZERI+HEF , HESHE SR RIKHEF A
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Tab.3 Content of fluorine fractions in the plowed soils

[E=2 IKIEASTH Ws-F AT Ex-F BRER LS B ST Fe/Mn-F A HLEE S ST Or-F RS Res-F SHET-F
No. (mg-kg™') (%) (mg-kg') (%) (mg-kg') (%) (mg-kg') (%) (mg-kg') (%) (mg-kg™")
1 4.63 1.07 0. 47 0.11 2.26 0.52 1.76 0. 40 424. 41 97.89 433.5
2 6.26 1.67 0.19 0.05 4.28 1. 14 2.57 0.69 361. 80 96. 45 375.1
3 13.85 2.76 0.33 0.07 1.83 0.36 0.17 0.11 484.53 96. 63 501. 4
4 12. 86 2.83 0. 69 0.15 4. 65 1.02 1. 06 0.23 434. 44 95.75 453.7
5 2.38 0. 60 0. 88 0.22 1. 06 0.27 1. 86 0.47 390. 32 98. 44 396.5
6 8. 69 1. 56 0.25 0.05 0. 86 0.15 0. 67 0.12 548.13 98. 13 558.6
7 2.57 0.53 0.14 0.03 1.99 0.41 3.46 0.72 475. 14 98. 31 483.3
8 1.55 0.33 0.19 0.04 0.93 0.20 1. 06 0.23 460. 87 99.20 464.6
9 2.03 0.52 0.16 0.04 1. 06 0.27 1. 18 0.30 385.27 98. 86 389.7
10 2.55 0. 88 0.63 0.22 2.04 0.70 1.48 0.51 284. 50 97.70 291.2
11 4.28 1. 10 0.56 0. 14 2.57 0. 66 0. 47 0.12 382.72 97.98 390. 6
12 9.98 3.17 0.89 0.28 1.83 0.58 0.43 0.14 301. 47 95.83 314.6
13 8.07 1.50 0.85 0.16 2.17 0.40 0.42 0.08 527.09 97. 86 538.6
14 6. 81 1.72 0.85 0.21 2.17 0.55 1. 61 0.41 385.26 97.12 396.7
15 11.82 2.82 0.85 0.20 1. 48 0.35 1.15 0.27 403. 40 96. 35 418.7
16 3.18 1. 15 0. 66 0.24 2.46 0.89 0.37 0.13 269.73 97.59 276. 4
17 2.46 0.78 0. 47 0.15 1.76 0.56 0.26 0. 08 309. 65 98. 43 314.6
18 1.35 0.51 0.45 0.17 2.86 1.08 0.36 0.14 260. 78 98. 11 265. 8
19 2.46 0. 69 0.61 0.17 3.18 0. 89 0.45 0.13 351.50 98. 13 358.2
20 13. 46 2.51 1.42 0.26 5.06 0.94 4.10 0.76 512. 66 95.52 536.7
21 17.98 2.93 1.48 0.24 4.28 0.70 4.65 0.76 584. 41 95.37 612.8
22 8.36 1.56 0.14 0.03 6.53 1.22 3.93 0.73 518.24 96. 47 537.2
23 2.36 0. 81 0.89 0.30 1.61 0.55 0. 68 0.23 287. 81 98. 11 293.3
24 3.86 1.44 0. 68 0.25 1.53 0.57 0.32 0.12 261. 81 97. 62 268.2
25 8.56 1.52 0. 87 0.15 2.08 0.37 3.08 0.55 549. 61 97. 41 564.2
26 6. 98 1.45 0.76 0.16 1. 86 0.39 2. 65 0.55 469. 85 97. 46 482.1
27 13.76 2.88 0.53 0.11 3.15 0. 66 2.58 0. 54 458.28 95. 81 478.3
28 1.37 0.27 0.41 0.08 1.86 0.36 1.37 0.27 501.70  99.01 506.7
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POWEILHIX N 2 ~4 mg - L7 B HIX A 1 mg -
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Tab.4 Content of fluorine fractions in profile soils

O ORFRIE KA WP SR R PR Fo/MncF ATBLA A O RETH. 8
” ((i[;ll)l (mg-kg™') (%) (mg-kg™) (%) (mg-kg™) (%) (mg-kg™) (%) (mg-kg™) (%) (mg-kg™")
1 0~20 6.26 1. 67 0.19 0.05 4.28 1. 14 2.57 0. 69 361. 80 96. 45 375.1
2 20 ~40 9.98 2.42 0.18 0.04 2.57 0.62 1.68 0.41 398. 19 96.51 412.6
3 40 ~60 9.56 2.20 0.18 0.04 2.26 0.52 1.56 0.36 421. 84 96. 89 435.4
4 0~20 2.55 0. 88 0.63 0.22 2.04 0.70 1. 48 0.51 284. 50 97.70 291.2
5 20 ~40 2.06 0. 60 0.58 0.17 1.03 0.30 1.20 0.35 339.63 98. 59 344.5
6 40 ~60 3.49 0.82 0.71 0.17 1.51 0.35 1.12 0.26 420.77 98. 40 427.6
7 0~20 6. 81 1.72 0.85 0.21 2.17 0.55 1.61 0.41 385.26 97.12 396.7
8 20 ~40 8.07 1.91 0. 49 0.12 1.20 0.28 1. 10 0.26 412. 64 97. 44 423.5
9 40 ~60 15.24 3.23 0.56 0.12 1.42 0.30 1.02 0.22 452.96 96. 13 471.2
10 0~20 11.82 2.82 0.85 0.20 1.48 0.35 1. 15 0.27 403. 40 96. 35 418.7
11 20 ~40 11.82 2.98 0.85 0.21 0.97 0.24 0.93 0.23 381. 83 96. 32 396. 4
12 40 ~60 9.17 2.10 0.97 0.22 0.89 0.20 0.85 0.19 425.62 97. 28 437.5
13 0~20 2.46 0.78 0.47 0.15 1.76 0. 56 0.26 0.08 309. 65 98.43 314.6
14 20 ~40 1.28 0.45 0. 81 0. 28 2.25 0.78 0.18 0. 06 282. 88 98. 43 287.4
15 40 ~60 3.67 0.96 0.43 0.11 2.48 0. 65 0.14 0. 04 375.08 98. 24 381.8
16 0~20 19.98 3.24 1.48 0.24 4.28 0.69 4.65 0.75 587.01 95.08 617.4
17 20 ~40 17.42 3.59 1.10 0.23 2.92 0. 60 1.68 0.35 462. 18 95.24 485.3
18 40 ~60 11. 81 3.02 0. 64 0.16 1.25 0.32 1.10 0.28 376. 40 96. 22 391.2
19 0~20 8.36 1.56 0.14 0.03 6.53 1.22 3.93 0.73 518.24 96. 47 537.2
20 20 ~40 11. 65 2.11 0.15 0.03 2.57 0.47 2.26 0.41 535.07 96. 99 551.7
21 40 ~60 10.28 1.67 0.17 0.03 1.91 0.33 1. 68 0.29 558. 46 97.55 572.5
x5 ITESESEIEERERMOBEXRELY
Tab.5 Correlation coefficients of soil fluorine fractions with some soil properties
élii%é;‘)%)[%ny Ws-F Ex-F Fe/Mn-F Or-F Res-F T-F
pH 0.5622* " 0. 1015 0.1392 0. 1351 0. 3939 0.4133"
LB OM 0.2231 0.3339 -0.1183 0.5683 " * 0.4704 " 0.4753 "
41§ Total P 0.4708 * -0.1374 0.5289 " * 0.2872 0. 3604 0. 3813
H %W Available P 0.5203* " 0. 2333 0.1178 —-0. 1504 0. 2565 0.2748
<0.01 mm 14 Clay 0. 3468 0.6919 " * -0. 2080 -0. 0327 0. 1229 0. 1350
<0.001 mm %7 Clay 0. 3420 0.6721" " -0. 1055 0. 0563 0. 1307 0. 1443

NaEES Vegetable soils were not included. #* P <0.05; * %P <0.01( n=25, Py s =0.396, Py, =0.505 ).

A RRANM0.4 ~0.5 mg - kg "L e LY FhSEHL RS BT I AR R K,
B i, IS e e =iy 1) B AR AR T KA SR — M A B A RE R
THREMT, 1 — COOH | - OH %%, 7E—E & AF T, x4 THOKESM S /S LElR /A —EMX
SR P T A 1o T A VR R R B B R, R O —BROR R, S IR A A — s O 0 R, 2
IR RERR AR, 0 Wy AR A L S T ol A ORI A A 3 A A X G % i Jm R A, E
ARG B 8 2T P O T e, DR L E R AEE AR IR ORISR R A AR A R
H—ERCR I N LT Y B A MU A BESTRS L EE B RSRL A <0. 001 mm ok
B S BOUR AR R B AR, S S B BRI IR A G, MO R B I 0.6919 il
WBE pH (520, 24+ 38 pH FhE iy, IS HEE 0. 6721, RIS A 9 & 1 32 8y b SRR i 452
9 OH ™ e, sl i T ik Rim s i 28 il BRERSS & 80 TR S i R AR W IR
A, el B A TR, e Al KR 2SR, A R K SRR MO 0. 5289. ALY LA LR & L2
ASHUE RN L BT AR X pH B R MO IR ARG, HHSE R AN 0. 5683, - HER% B AR
KRS A . EA U, AT ARG S LI pH AL S R U IEAR R,

28 Bl 2 LR K M\Hé‘% 543 pH B AR, W L85 pH A, 5 RE ST 2 52 0 L 3K S
BEARBULATAISCNE, ORI 28 Bl R 3Ep G 3 M — D E 2N R, X R3 A  HKIR S 9% i it
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Tab. 6 Stepwise regression equation of soil fluorine frac-
tions with some soil properties

TR A B R F P

Soil fluorine Stepwise regression

fraction equation
AR Y=-6.697 +1.443X, +

S ! 0.6205 7.2196 0.0039
s . 4

A

ﬁ%“ﬂ Y=0. 185 +0. 010X 0.6919 21.1276 0.0001

YN
BRERSTEASI y 23479 0. 661X, +0. 008X,

Fe/Mn-F
BHHLAR Y= -2.461 +0.223X, +

Or-F 0.003X, -0. 036X,

0.7183 11.7215 0.0003

0.7121 7.2020 0.0017

Xy Xy Xy Xy Xs G0 IR 23 pH (AN LA HLT , T2 LA 0%
TR R S X, X,, X5, X, and X in the table represented soil pH and
content of soil organic matter, total P, available P and soil physical clay, respec-
tively.

Tt 2, R MEARDUR Y L8 i 1382
FE B FUKHE + ) KSR & Em, FE
N 9.05 mg + kg™ HUCHTE B h R Y B AL
35 KIS HFCOE Y &2 0 8. 12 mg - kg™ 7EM
SO B REBT R LAY K S U = ] R
I8, FH 50 2.97 mg - kg™ FEWET wp RS B
JICHY TR o v A R RV S TR R AR, 2000
2.05 f11.91 mg - kg™ ".
TR AN B 3 R B2, >R H] DPS 4
PG R P % SL e 45 R AT T B A M A3 (R
6 ), GRS A [RDE A S £ 2 R R A
R 52 - KV 28 8 B ) 32 2 ) PR 2R
pH A, FWRK Jy A 20wl & i, A % 1 3 P JBoxt
IR SIS A R . S I S B A R
Y FE R R - A W R R kL e, B A
b BIORY T, - S S R e R R ) SRR A
2 AT 0 F BRI 3 pH, ko +
w13 pH 5 TSR A a5 65 B
B S HUAHDC , BXJE f T - B TR R R AR AR
& 5 4 pH 2R A . AT AL
SR FESZ A LTS S, HROE i
FIAT 3l ik X P BR R 5 R A — 3

4 &

1) M5E /Y 28 A - HEREAS 1y 42 9 7 B8 L
265.8 ~612.8 mg * kg ™', P& N 423.7 mg -
kg ™' A HEE B S IRHEY 3k > W > K
it > W2 B A > B S IR AR R 8, 7
K&k 5)562. 6 mg « kg ' R EAAE AR S E
e fI%,AUH 265. 8 mg -+ kg™

2) TR EELFRARSRIEAAFTE, & 114
T 95% Lk b, LR R K A0, & A mn

1. 5% ZeA7 A AILAS TR R A AA A0 ) 285 900N 22 48 285 98
TEARA. 28 S R EEREA B KIS A I R
1.35 ~17.98 mg - kg™', P T HEN 6.62 mg -
kg ™' KSR BRI AR, i
B R S+ 8 - AP 22 R

3)— A H A A S KA RS mTE B
H A3 A0 A W S 0 A8 AL R, 1 A LS ORI R
AL AT T B A 2 R S fin i a2 S b, - g
FEEEAFRHENRS, HIELFAKE SR & &
KrEmTIEL.

4) FHOKBERS =S 1 pH | A Ak
TR IR, 5 AR R D R
K TSRS S Y B RORL T /N T 0. 001
mm R0 R AR A RS A SRS
RS R RN EAG AISH S AL
THEMEEIEMG HIERBSFEN2R S ES
1398 pH FIA HLIT & & 2 W1 W E AR DG, X 1 HUE
S5 R Z AL AR, 58 pH AR A
PLUBT AR AR RS B2 5 - S HUE 84
AR FE R R, Horp, pH Y520 R,

5)HHUKBER S RIC S A G, 7RIk
WA AHTCRRY) 1Y 1l 3 K i 25 R 7 dt i i, L
UCRAE BT AR I8 R 8, 78 I TR B 1
BE 5T N AEWETR] P AR b P B - 3 RN A o A K

AT AR

e
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