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Table 1 The physical-chemical properties of the experimental soil

T hEEAEAR(E®T L%
S . ﬁ(%ﬁ N | on | P:Os | KO (mcc}/ifoog Chemical composition (dry soil‘z’yz,)
Soil 0. m. (%) (%) | (%) | soil) .
. CaO | MgO | Fe,0,| Ma0]| si0, | Al,0,| TiO,
ﬂ%@még: 4.7 | 0.43 | 0.031f 13.9 | 0.050| 0.710| 7.35 [0.220 | 0.330| 4.55 [0.036 |73.61 [13.58 l0.970
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Table 2 The experiment coadition of modelling soil column

AIAFNRR (o) | MALER ()
Bt Es gt ﬁ?ﬁﬁ?ﬁ FEBHIAKE [O. M. applied in| Fertilizer applied
L KR E R (AF) (";)mlpff_ ay) (em) plowed layer in plowed layer
column Water Soil weight fcrco' :m,o'.’l Ground water
No. regime type| (kg/per ‘r)' wa “w.m level in wheat | RE | ®Z53% | Ny
column) icc growing growing season | Rice milk (NHD, KH,PO
season Lol
straw vetch ¢
1 i 36.5  [35.0 (g 7.0) Tk 140.0 [ 70.0 | 5.0 2.0
2 B 3.5 1.0 EE+ % 20cm 140.0 70.0 5.0 2.0
3 ;K 36.5 15.0 PE+ % 80cm 140.0 70.0 5.0 2.0
4 K 36.5 5.0 BE+ % 40cm 140.0 70.0 5.0 2.0
5 Bk 36.5 30.0 A8 | 140.0 | 70.0 | 5.0 2.0
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Table 3 Correlation matrix of elements and organic matter and total nitrogen in soil columa

Ca Al P Si0, Fe Mn Mg K 0. M, N
Ca 1
Al 0.173 1
P —0.320 |=~0.622 | 1
sio, 0.408 | 0.929 |~0.787 | 1
Fe ‘ 0.970 0.139 |—0.111 0.320 1
Mn 0.979 0.112 [—0.139 0.300 0.997 1
Mg 0.981 0.212 [—0.210 0.387 0.991 0.994 1
K 0.942 0.310 |—0.164 0.444 0.981 0.972 0.985 1
0. M, 0.888 0.141 |—0.192 0.406 0.887 0.865 0.849 0.843 I
N 0.598 0.629 {—0.732 0.867 0.488 0.465 0.509 0.522 0.727 1
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Table 4" Variances of the 1st, 2nd and 3rd principal components

x5 BIEH) % B % (%) RRFRH()
Eigenvalues Percentage of variance Accumulated variances
5.391 53.9 53.9
2 2.407 24.1 78.0
1.951 19.5 97.5
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Table 5 Eigenvectors ot the Ist, 2nd and 3rd principal components

A n E BT 1 2 3
1. Ca —0.439 +0.818 +0.334
2. Al ~0.237 ~0.334 +0.401
3.P +0.245 +0.249 ~0.269
4. S0, —0.334 —0.301 +0.359
5. e —0.253 -0.058 —0.327
6. Mn —0.250 —0.050 —0.324
7. Mg —0.265 -0.085 —0.273
8. K —0.268 —0.114 —0.255
9. 0. M. —0.404 +0.081 —0.405
10. N —0.385 —0.185 +0.105
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Table 6 Relations among the element concentration and percolation of water, Eh and pH value

Bl 13 5 8 Regression equation R n F R
yco = 8.133 — 0.438x, — 0.169x, + 2.765x, 0.9887 10 £ %
yal & = 225.63 + 0.453%, — 0.602x, + 39.00x, 0.9113 10 * %

yp = —2.557 + 0.0029x, — 0.0047x, + 0.499x, 0.9509 10 * %
95103 = — 165.63 + 0.657x, — 1.272x, + 22.19x, 0.7766 10
HEK R yge == — 359,70 — 0.797x, — 1.538x, + 83.513x, 0.9302 10 * %
yua = 0.605 — 0.046x, — 0.013x, + 0.317x, 0.9606 10 * %
9mg = 22,02 = 0.101x, — 0.0619x, — 3.371x, 0.9104 10 *
yk = 14.62 — 0.212x, — 0.056x, — 0.097x, 0.8717 10 *
yea = —93.45 — 0.189x, — 0.067x, + 29.51x, 0.8335 10
yar = 14.49 + 0.027x, + 0.014x, — 1.565x, 0.3908 10
yp = —0.202 — 0.014x, 4 0.004x, + 0.013x, 0.6603 10
y5i0; = — 165,12 + 0.144x, — 0.029x, - 40.778x, 0.8564 10 *
L2k yFe == 88.55 — 4.676x, — 0.182x, + 28.92x, 0.9007 10 *
yMo = 2,01 — 0.051x, — 0.002x, + 0.1732, 0.9047 10 *
yug = 2.436 — 0.057x, — 0.008x, + 0.987x, 0.8281 10
yx = 6.909 — 0,053z, — 0.004x, — 0.255x, 0.8105 10
- *BRBH; ** RIRDHE
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Table 7 The redistribution of iron and manganese in soil column
gugg | PRERRE | GHARRE | WEERRE | SHERE
yo o o (%) - (%) (%) (%)
Treatment Sampling ‘depth Fr;e.Pe accumu- AC"VT lj'e accu- | Free 1Mn accu- Acuve!: Mn accu-
ation rate mulation rate mulation rate mulation rate
0—20 -7.06 —-15.8 —-16.7 —33.4
20—40 -1.12 10.2 0 33.4
wig 40—60 4.83 52.8 0 66.6
60—80 5.20 24.5 —16.7 49.6
80—100 1.12 36.1 0 16.4
0—20 —5.58 24.8 0 66.6
20—40 —-1.85 15.1 0 58.2
E 314 40—60 3.35 8.67 0 66.6
60—80 0 19.7 0 65.8
80—100 5.58 16.6 0 82.0
020 -6.69 20.3 -16.7 0
20—40 1.12 16.2 0 50.2
X 40—60 2.60 26.0 8.33 98.0
60—80 —6.32 18.4 0 67.0
80—100 2.97 - 0 -
0—20 -6.32 47.9 0 113.8
20—40 —1.86 32.4 16.7 114.6
X 40—60 -2.97 32.8 16.7 72.0
60—80 0 27.8 0 66.8
80—100 0 37.6 0 79.0
0—20 —6.69 9.70 -16.7 -0.4
20—40 3.35 13.1 0 16.8
RK 40—60 1.49 13.3 0 83.6
60—80 3.72 29.8 0 65.6
80—100 4.09 44.4 0 53.6

EELETHFRERAN THERRNEY, BFEEENE K. RKLEDE
B#E, TEHAER; MEAMHKLCBEORERSFARAD, FHEEENE . FOK.
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. :WMFRSHEL BUIESE-FORETE, THEFIRERET —EN
24 (F 8)o BERLMMANMARZY, £ LERE MWLM, MIERE 0.43%
WINE 1.40% A, RERANREEATENWRZR(ERARY 210 /6, FaF LR
SN 3.23%, —FRHERFROBAEN 38.5% £4H), URELRAEM, TRUZE
AR, BBREMS/NOLE, ARSI RS, RERK, AILREEH. LR,
2. 2SR TEEEN, AURERE, t1HNHEETXHBRERT TE,.M
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Table 8 Changes of nutrients in soil column

] E(cm)& oﬁ.mﬁ 1 C/N P.0, K.0 onC il
Treatment Samp]ing depth (%) (%) (%) (%) (me/lOOg so1 )

20 1.34 0.072 18.6 0.073 0.82 7.26
1 40 0.56 0.037 | 15.1 0.046 0.80 6.51
e 60 0.45 0.034 13.2 0.055 0.80 6.64
80 0.46 0.031 14.8 0.046 0.78 6.82
20 1.61 0.077 20.9 0.078 0.73 7.24
2 40 0.56 0.039 14.4 0.057 0.80 6.55
®k 60 0.42 0.036 11.7 0.055 0.78 6.60
80 0.45 0.033 13.6 0.041 0.80 6.56
20 1.31 0.068 19.3 0.078 0.83 7.02
3 40 0.56 0.037 15.1 0.055 0.83 6.64
A 60 0.43 0.056 7.7 0.092 0.81 6.48
80 0.40 0.034 11.8 0.070 0.90 6.59
20 1.47 0.076 19.3 0.087 0.86 6.73
4 40 0.57 0.038 15.0 0.053 .87 6.71
¥ K 60 0.52 0.036 14.4 0.055 0.89 6.67
80 0.38 0.029 13.1 0.046 0.84 6.54
20 1.34 0.076 17.6 0.082 0.90 6.76
5 40 0.63 0.049 12.9 0.064 0.76 6.79
"X 60 0.46 0.037 12.4 0.052 0.93 6.66
80 0.42 0.036 11.7 0.050 0.93 6.76
B R 0.43 0.031 13.9 0.050 0.71 7.35

(2) R EaBERE

HESERZV(E5), F—FKBNUE, FOKLERA~EEH; BK AR MEK F2
FKBURK. BALBOPBE . XREXNIEEKMH, WK HKLEN Eh HE
%, UHETRERS, EMRENERER, TEE-FBNBTRENABRE D,
FAMBREAD, FIERETHELE, ~RENRER, NENEN-REYH, BER
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Fig. 5 Biomass of rice and wheat on soil column
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EFFECT OF SOIL WATER CONDITION ON THE MIGRATION
OF MINERAL ELEMENTS AND THE CROP GROWTH IN
PADDY SOILS DERIVED FROM RED EARTH

Yang Linzhang, Xu Qi and

(Inssitute of soil science, Academia Sinica, Nanjing)

Summary

A modelling soil column experiment was made to study the influence of soil water regime
on the eluviation and illuviation of mineral elements in soil and its relation to the growth of
rice and wheat. The conclusions are as follaws:

1. After submerging, the mineral elements were mobilized, causing an increase in con-
centration of these elements in soil solution, particularly in iron and manganese. The mineral
elements were subject to eluviation. The amount of the elements accumulated and eluviated
showed a sequence of Fe>Ca, SiOs>K > Al, P, Mn, Mg.

2. The liner regression equations showed that the main factors affecting the mobilization
and eluviation of elements were percolation of water and soil Eh in rice growing season.

3. The results of principal component analysis revealed that the main soil genetic processes
in early stage of submergence were activation and eluviation of mineral elements, relative ac-
cumulation of silica and aluminium and increase of soil nutrients.

4. Although the soil was submerged only one year, the differentiation of Fe and Mn in
profile had already appeared. Fe and Mn were eluviated in surface layer, illuviated in the mi-
ddle of profile.

5. The experiment results proved that water regime affected the growth of rice and wheat,
the permeable soil column (water percolation during the rice growing season being about 15 mm
per day, and ground water table being controlled at 70—80 cm during the wheat growing se-
ason) was favorable for the growth of rice and wheat.



