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Abstract; In order to quantitatively analyze the effects of heavy rainfall on soil cations in different stands, relevant
data were collected through sampling in the field and indoor measurement, and formulas for calculating the cations
transfer in rainfall and redistribution processes were developed. The 7 cations of K*, Ca®*, Na*, Mg>*, Zn™",
Mn**and Fe’* in rainfall and redistribution processes were measured and analyzed by taking 3 plantations of Betula
platyphylla, Larix gmelinii and Pinus tabuliformis ascases. The results showed that; (1) The cationsorder by
rainfall input was K*> Mg”*> Na*> Fe** > Ca’> Zn"*> Mn™"; (2) Mg, Fe’*and Na' were in a state of loss,
while K*, Ca®*, Mn**and Zn>*were in accumulation statein Betula platyphylla plantation. Mg™*, K*and Na®were
in a state of loss, while Fe’*, Ca’*, Mn’"and Zn’*were in accumulation state in Pinus tabuliformis plantation.
Mg™, Fe’*, Zn®*, K'and Na*were in a state of loss, while Ca’*and Mn* were in accumulation state in larch
plantation; (3) Formulas of the cations transfer and net surplus were po =myxvy:, pyp=ps+ (1-¢) py+py+
(py—Pw) —Py» and they could quantitatively analyze the cations transfer under heavy rainfall and redistribution
processes.
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Tab. 1 The basic conditions of forest lands
4K L WE O M W R iolis ARAIEE  MiIEY  ERA
/4
R /m Bela /e /a /m Jem /B - hm /% Jem  Jem
e 1674 7R th 36 46 12.6 19.0 1 050 70 3.0 2.0
TEI 1 697 RFd H 17 46 16.0 20.6 1 200 82 3.0 1.5
T 1 380 ] rh 20 48 12.8 17.8 1 550 77 3.8 2.0

. EHE (Betula platyphylla) , JEMHS (Larix gmelinii) , AN (Pinus tabuliformis) ,

2.2 KEMNWERNE
FEFRKAEFEZS B HuAd ] 3 A YRHE  (110emx
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IKBER M A 3 AR IR (B B
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Fiy . PRI EAMER 3 K, M SRHCAE il 8 e
RGEZEFW T 19 MR TR KRR &t
B L TR TE SR R BT ICEEAR T 1001
Witg s E KA 3 N AAEEN IR (58 90cm,

THER, BOEMAA 100m® (K x5 20mx5m) ., /KEEHN
) K", Ca™, Na®, Mg FHJE 0 o0 o BE ik
JE; Zn* | Mn™ | Fe’ FHRLBHR G 5 8 F R 4Ptk
B, MEEL 3 R, BOFHEAREG R,
A2 Fal Ky, SnE S RE, HRUIRAE
R 5 BOF

2017 4F7-8 H, B8 7 H13 H, 7 H26 H .
8 H 12 H 3 WHgmsiFEmiARRE, WEMIZKEELE 10~
15 HNSE AL 354, 3R 2 Bdli ol 3 UOKHE Ry fin
BOFHIME.,
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A TR BRI AR AR, AR AL TR

R2 BERERBSEIRERHIREFRHIE

Tab. 2  Characteristics of cations under rainfall and redistribution processes mg/L
B bR S LA
B2 My
Mgy Mgy M My s Mt M My Mg Mo M My
Ca™ 0. 187 5.120 1.580 8.430 4.720 1.370 0.301 6.640 5.840 0.491 2.220 6.360 2.170
Mg™* 1. 700 0.434 0.391 1.980 0.335 0.220 0.130 1.560 0.518 0.192 0.822 1.360 0.351
K* 18.600 5.750 3.790 26.000 1.610 11.600 54.600 6.200 7.000 15.700 10.000 5.450 8.250
Na’ 1. 360 0.338 1.580 0.793 0.359 0.989 0.325 0.618 1.960 1.210 1.000 0.860 1.620
Zn™* 0. 065 0.074 0.062 0.130 0.068 0.100 0.060 0.098 0.039 0.064 0.116 0.080 0.061
Mn®* 0.013 0.032 0.05 0.061 0.044 0.048 0.050 0.080 0.233 0.032 0.150 0.225 0.117
Fe®* 0. 481 0.798 0.866 1.050 1.270 0.565 0.875 1.760 8.660 0.214 0.469 5.210 4.020
TE: my HBERTPHE FURBE | my IR TR FUREE | mp ASVE VS B BB TR BE | myy BT R B B R BE
x3 BoBREEPHIKESE
Tab.3 Water distribution patterns in redistribution processes mg/L
ot Ve Uy Ui Ut 3
S L = v = e VAV S -3t i VAR VA E | 30y i /AR T VA
7HI13H 59.69 49.05 48.26 51.65 45.83 8.87 0.56 0.687 4.50 4.40 5.28 3.78 3.13 4.32
7H26H 35.05 30.50 27.25 28.80 25.15 5.10 0.33 0.422 2.27 215 3.15 2.03 1.69 2.63
8H 12 H 35,05 22.70 28.42 30.75 16.33 5.40 0.34 0.314 1.62 1.56 2.42 1.64 1.40 1.97
it 129.79 102.25103.93 111.20 87.31 19.37 1.23 1.423 8.39 811 10.85 7.45 6.22 8.92
TE: “H+E” A BMARENEEE, TR, o MEEYIBBEKE . oy WY E
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sk, RIFHAXO, OIHERERN F5
P it R PH S T e i M i, ARk 4,

(1) FEmi% APHE FHF A K >Mg™ >Na* >
Fe’*>Ca’* >Zn* >Mn™ | Hf i A B R Z 0 K 1EH
M B 35 AR ER A TN 2 414, lmg/m?, IHIAA AR
A 1901, 85mg/m’

(2) HHEM R Mg™ | Fe’* . Na®AbF i 2 4k
A, Mg ikiRZ, WkEN 126.69mg/m’; K,

Ca™ | Mn™ | Zn™ b TR EZRE, Hi Ca™
FiZ, M 100. Tmg/m’,

(3) MASAR Mg* | K* | Na'fbFimdekds, H
KPR 804, 73mg/m”; Fe’* | Ca™ . Mn® | Zn™
TR BRE, Hf ca” HERZ, H
381. Img/m’,

(4) FEMFAMK Mg™ | Fe* | Zn™ | K", Na'/fb
Fu g RA, Hrp Mg ik 153. 6mg/m*; Ca™" |
Mn** b TR B AL ZUIRZS, Hirp Ca™ 88 65. Tmg/m’”

*4 BHARLRERDHEEFREESSRE

Tab. 4 Cations transfer and net surplus in redistribution processes mg/m’

Bzt Ca™ Mg Zn™* Mn®* Fe’* K* Na*
H+7% 24.27 220. 64 8.44 1.69 62.43 2 414. 10 176. 51

P A 19.12 173. 83 6.65 1.33 49. 18 1 901. 85 139. 06
[=F 142. 38 22. 86 10. 39 4,26 58.72 1 205. 56 102.78

Py PANDN 54. 60 21.35 7.12 3.56 23.80 1 745. 84 134.55
A 447.03 37.89 6.46 2.79 69. 67 502. 03 29.51

[=E 5.83 2.52 1.16 0.97 16.95 1 .057. 60 6.30

Py IR 2.73 1.01 0.14 0.18 0.58 12.30 1.23
A 2.25 0.56 0.09 0.07 1.23 5.39 2.25

FI#E 55.71 13.09 0.82 0. 67 14.77 52.02 5.19

P T 51.58 11.03 0. 65 1.82 42.25 44. 20 6.97
HA 91.47 21. 48 1.41 0. 66 11.39 282.10 8. 60

FI#E 43.51 3.86 0.29 1.74 64.52 52.15 14. 60

Py TE A 13.50 2.18 0.38 0.73 25.00 51.32 10. 08
A 42.10 2.99 0. 61 0.39 11.33 14.36 3.20

[=F 100. 70 -126. 69 3. 06 2.31 -35.40 212.10 -54.72

P AN 65. 68 -153. 56 -0.67 2.81 -13.85 —-542.79 -36.29
AR 381.10 -85.62 0.75 1.47 17.07 -804. 73 -76.70
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Ca (10.807) >Mg (0.268) >Fe (0.213) >Mn
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