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Changes of Soil Clay Minerals and Iron Oxides After Paddy Field Converted into Forest Land

in Plain Areas

YANG Dongwei'?*?, ZHANG Mingkui'", ZHANG Penggqi?, LIU Qiangian’, DONG Jing?, LI Xue®, HUANG Xiao®

(1 College of Environment and Resources, Zhejiang University, Hangzhou 310058, China; 2 College of Tourism, Henan Normal
University, Xinxiang, Henan 453007, China; 3 Business College, Guangxi University, Nanning 530004, China)

Abstract: Paddy field converted into forest land is very common in southern China in recent years. In order to understand the
effects of this change on soil minerals (soil clay minerals and iron oxides), A series of paddy and forest soils in Zhejiang Province
were selected, and the evolution of the morphology and quantity of iron oxides were studied by using a combination of field
investigation and laboratory analysis. The results showed that the morphology and spatial distribution of soil iron oxides changed
significantly after land-use change. The content of total iron did not change significantly; free iron in the surface and subsurface
soils increased slightly, other layers changed insignificantly; after planting trees for 15 — 20 a, amorphous iron in 4 soil series fell
down between 18.0% — 38.4% and 24.7% — 48.9%; the ratio of crystal to colloid of iron oxides in surface soil increased by 0.73 to
1.62 times; soil ferrous iron decreased significantly, which was up to 95.8% at most; complex iron fell down between 21.3% and
36.2%, and significantly correlated with organic matter (P<0.01). The relative content of chlorite and the ratio of chlorite to
kaolinite in subsurface soil decreased, while the changes of other clay minerals were unobvious. Soil organic matter decreased
significantly, soil was acidified obviously after the conversion, the morphology of soil iron oxides changed obviously. The change
of the morphology and quantity of soil iron oxides had important effects on soil structure, the migration and transformation of soil
heavy metals.

Key words: Paddy field; Forest land; Iron oxide; Morphology; Environmental effect
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Table I  Basic information of studied soil profiles
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Fig.1 Groundwater levels of studied profiles of paddy fields and
forest lands
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Table 2 Soil iron oxides in soil profiles of paddy fields and forest lands

TR CREEEEm)  E pH  ABiI(gke) efk(gkeg) IFERK(wke) WEEG%)  BEIE HEP(gke)
QYP, 0~14 A 6.36 37.47 44.52 16.79 52.37 0.91 2.53
14 ~30 Ap 7.13 30.61 45.52 16.39 43.21 1.31 1.55
30~75 Wg 7.74 26.80 48.18 2291 27.93 2.58 1.42
QYP, 0~14 A 6.08 29.06 47.24 18.08 42.90 1.33 1.58
14 ~30 Ap 7.10 22.16 47.59 17.80 27.79 2.60 1.43
30~75 Wg 7.59 24.55 50.94 19.74 3091 2.23 1.53
QYP; 0~14 A 5.67 24.68 46.97 18.46 29.52 2.39 1.76
14 ~30 Ap 6.33 21.25 46.15 18.18 21.99 3.55 1.65
30~75 Wg 7.50 23.31 48.57 17.45 35.52 1.82 1.55
TSP, 0~12 A 5.57 47.17 47.05 20.58 59.75 0.67 2.15
12 ~25 Ap 5.78 38.54 49.42 21.17 49.29 1.03 1.77
25 ~47 B, 7.37 11.94 50.32 22.87 12.88 6.77 0.81
47 ~ 88 B, 7.40 20.26 43.58 21.29 13.71 6.29 0.64
88 ~ 130 Wg 6.05 4.01 43.44 10.30 93.63 0.07 0.17
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TR CREERE(em) 12 pH  AWLE(zkg) Lfk(gkg)  TEEHK(gke)  WHEG) RBKRE HEEK(gke)

TSP, 0~12 A 5.09 31.59 49.75 22.04 48.51 1.06 1.54
12 ~25 Ap 6.32 29.99 50.83 22.15 34.47 1.90 0.82

25 ~47 B, 7.50 6.33 47.57 21.61 13.51 6.40 0.66

47 ~ 88 B, 7.39 14.59 44.40 21.49 15.26 5.55 0.57

88 ~ 130 Wg 6.30 3.96 43.49 10.25 93.04 0.07 0.14

TSP, 0~12 A 4.55 27.32 50.55 22.37 44.97 1.22 1.37
12~25 Ap 6.32 16.55 51.41 22.59 24.16 3.14 0.73

25 ~47 B, 7.34 6.16 47.15 21.23 12.38 7.08 0.62

47 ~ 88 B, 7.47 14.02 45.66 22.11 17.58 4.69 0.27

88 ~ 130 Wg 6.11 3.97 43.79 10.35 93.24 0.07 0.14

TIP, 0~17 A 5.82 40.23 55.88 20.13 38.73 1.58 1.83
17 ~ 30 Ap 5.71 27.00 65.65 26.40 13.83 6.23 1.54

30 ~65 B, 6.71 7.95 89.37 44.40 2.64 36.85 0.08

65 ~85 B, 7.00 7.23 104.92 53.89 1.84 53.35 0.06

85~ 140 Wg 6.97 7.88 77.69 31.81 4.99 19.04 0.06

TJP, 0~17 A 5.63 30.63 60.72 22.06 29.59 2.38 1.56
17 ~30 Ap 5.45 21.01 60.64 23.73 14.58 5.86 1.27

30~ 65 B, 6.66 7.93 85.59 42.51 2.89 33.57 0.06

65~ 85 B, 6.79 6.82 100.10 46.90 2.10 46.66 0.06

85~ 140 Wg 6.76 7.23 77.60 30.17 4.94 19.24 0.56

TJP; 0~17 A 5.12 23.30 61.14 24.24 19.81 4.05 1.44
17 ~ 30 Ap 5.05 15.64 60.26 22.21 15.61 5.40 0.86

30 ~ 65 B, 5.85 7.70 83.74 39.96 3.02 32.09 0.41

65~ 85 B, 6.34 6.85 106.35 54.32 2.38 41.02 0.05

85~ 140 Wg 6.88 7.24 77.55 29.40 4.83 19.71 0.55

JYP, 0~12 A 6.51 37.07 47.35 12.20 63.76 0.57 2.95
12~22 Ap 6.54 20.10 49.59 11.29 71.12 0.41 2.39

22 ~ 67 B 7.97 9.93 43.06 10.19 26.57 2.76 1.26

67~ 120 C 8.30 5.98 56.74 16.57 7.69 12.01 0.75

JYP, 0~12 A 6.08 27.80 47.72 12.26 55.55 0.80 2.04
12~22 Ap 6.42 16.63 50.86 11.46 58.35 0.71 1.58

22 ~ 67 B 7.89 7.62 46.21 11.36 17.98 4.56 1.04

67 ~ 120 C 8.26 4.72 56.40 16.50 7.17 12.95 0.75

JYP; 0~12 A 4.72 23.37 47.93 12.68 50.34 0.99 1.96
12~22 Ap 5.75 14.22 51.56 12.49 43.38 1.30 1.24

22 ~ 67 B 7.88 6.78 48.34 11.58 14.75 5.78 0.68

67 ~ 120 C 8.20 4.41 56.30 16.17 7.03 13.22 0.63
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Fig.2 X-ray diffraction spectrograms of clay minerals of subsurface soils in paddy fields and forest lands
£3 OKEAME L REER R TR E B R LT W3 D)
Table 3 Relative percentages of clay mineral in subsurface soils of paddy fields and forest lands
-3 i A (%) pPerq (%)  PHAE®%) FRA®%) A ma PRA S A S A
QYP, 43.8 6.8 49.4 - 0.16 1.13 -
QYP, 40.7 6.8 52.5 - 0.17 1.29 -
QYP; 40.3 4.6 55.2 - 0.11 1.37 -
TSP, 42.0 5.5 29.7 22.8 0.13 0.71 0.54
TSP, 38.4 5.2 343 22.2 0.14 0.89 0.58
TSP; 47.0 3.0 27.1 22.9 0.06 0.58 0.49
TIP, 52.2 15.6 32.2 - 0.30 0.62 -
TIP, 54.2 15.9 29.9 - 0.29 0.55 -
TJP; 50.8 13.9 353 - 0.27 0.69 -
JYP, 29.2 20.5 34.2 16.2 0.70 1.17 0.55
JYP, 353 15.0 35.7 14 0.42 1.01 0.40
JYP; 38.5 14.9 329 13.7 0.39 0.85 0.36
e =" RoR R AT REATYERE)ARTHE L, Wiiks 5158
RERIZm, BE R TIErh g AN S RARME 24 SEMBERHRHTH
i, W agle 5 miea m e EREAR, HA g - JK P SObR M, b S T P4k R AR

W2 B A
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AL W] R
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Fig. 3 Amorphous iron contents in soil profiles of paddy fields and forest lands

KA (Fep) R BI B S AL Z S IEUY, &
TR LIEP L8 -G8 ITE U5 | BB 1
FHEP R s E RN 22— Bobki 15 ~20a )5,
4 F A R RS B S E A R IR R 2),
o, BHEZ 258005 F B 30.4%. 36.2%. 21.3%
F1 33.6%, H I dak Bl ) 1 R B2 A 3G i B AIG, X5
- g 1 A HILBT R E S AT — S A DGR S AT
TN, 4 FRA I P A A BRI LT 2 TEA
5%, MR M SEHE R B BN 1=0.74"(,=9) .
1=0.92""(1,=15).75=0.94""(n5=15)F1 r5=0.96""(ns=12),
FHPK H SRS , AL & AR T i 1 4%
ARG BTN EZRA,

K SO , SE AR R AL, A A
TR, Kig Fe(l) fEAb2#E LRI 1E M
T, BRI Fe(ll), BUMMLE 4 4~ F51 13850 1H
t Fe(ll) Sit#f2fEIEE, HdHERMARZ
TIPS R W (R 4). BUbRHLE 4 2R
A AR AR SRS PR R A AR AL R A AR —
B, WS IEHEERARC R BN 1=0.72"(n,=90) .
1=0.75"(n=15) . r=0.82" (ns=15)M1 r,=0.62"(ns=12),
HrHER R S AR R EOR, AT 78.70% ~ 143.88%:

3 ihie

3.1 JKHMHMME L1 pH FMENRKES

K H BRSNSk KK AR BT 9%, 14
MR, AR TR, B3R NHI-N ZERY
AN IE R R 46 NO; -N I NO; -N, KE )
Mn*" Il Fe*™ #i%fb, Bioh KERFRFHY, #it
B AR K AR, kT R S
I W A R M ARt i 3 A R Ak . e Ak, K H
ORI 5t 2 X 38 pH = AR R S

K ARG A, 5 i A
TESNEAE L, FECRMENA PRI R, Bobk
HuJE N A KK A R TE | 3 Ab F A AR A 8
SCPERESE, Tl X ML) A e e, B
T A LT & B A BEAh, BobRHb /S - 580 5T 4
MR BRSSP e TAE VLT A A AL R &
T 2RI FRARE A 3 BRI D , B A L
J i N0 AR S, KRS A LB R
ARG A IR S5 A T LARRIRA PR fLk R | HE5m
HAb2# R e e, PG 5 1 00 T 7K H 358 b HLak
B s, HLRR R AP,

http://soils.issas.ac.cn



534

W5 P DOK F O S0 4 S SR A Bk A2 4l 573

R4 KEMMM R IR ISk R R S

Table 4 Statistical description of soil ferrous iron in soil profiles of paddy fields and forest lands

-3 i +2 (em) EHIMEHAREE (mg/kg)  BOKMH (mg/kg) /MY (mg/kg) 5 R E(%)
QYP 0~14 318.98 £251.03 607.46 150.24 78.70
14 ~30 273.36 + 170.77 446.58 105.16 62.47
30~75 204.73 + 106.29 281.08 83.34 51.92
TSP 0~12 390.54 + 471.28 932.69 78.74 120.68
12~25 112.94 + 134.05 267.50 28.33 118.69
25~ 47 12.02 + 0.20 12.25 11.89 1.64
47 ~ 88 12.79 +2.58 15.59 10.51 20.15
88 ~ 130 585.44 +29.44 615.10 556.22 5.03
TIp 0~17 175.62 + 161.48 360.69 63.36 91.95
17 ~30 190.16 + 174.02 387.80 59.93 91.51
30 ~ 65 29.79 +6.12 36.10 23.87 20.56
65 ~ 85 27.04 + 3.05 29.70 23.70 11.30
85 ~ 140 33.65+10.26 4539 26.41 30.49
JYP 0~12 610.16 + 877.90 1623.07 68.89 143.88
12~22 335.66 + 451.29 855.47 43.90 134.45
22 ~ 67 16.75 + 4.49 21.84 13.33 26.82
67~ 120 16.06 +2.01 17.87 13.90 12.50
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