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Table 1 Comparison between results of field capacity

RiE B4 Black soil in
* mn,r,l]
f N 3 Measurement
(em) CA EE(S) Ll 4 BAR & BTk R
Depth (a) % /em® () % bl W%
Specific wt. Bulk density Porosity hygroscapicity Field capacity
0—10 2.55 0.90 64.7 12.0 40
10—20 2.57 1.00 61.1 12.0 40
20—30 2.58 1.05 59.3 12.0 35
30—40 2.58 1.15 55.4 12.2 32
40—50 2.60 1.20 53.8 12.5 31
50—60 2.60 1.20 53.8 13.0 31
60—70 2.62 1.30 50.4 13.0 3t
7080 2.65 1.40 47.2 13.0 30
80—90 2.65 1.40 47.2 13.5 30
90—100 2.65 1.40 47.2 13.5 30
i MEmLY?  Cultivited meadow
0—10 2.73 1.23 54.9 7.5 28.8
10—18 2.74 1.61 41.2 7.5 23.6
18—30 2.74 1.47 46.4 5.5 24,0
By R
0—10 2.50 0.97 61.2 10.6 48.0
10—20 2.55 1.16 54.5 9.8 35.5
20—30 2.56 I.11 56.6 9.3 32.6
30—40 2.57 1.18 54.1 9.3 31.4
40—50 2.57 1.16 54.9 9.2 29.5
50—60 2.63 1.21 54.0 8.9 29.3
60—70 2,62 1.21 53.8 7.9 27.7
70—80 2.62 1.24 52.7 8.0 26.3
80—90 2.61 1.22 53.3 7.9 26.0
90—100 2.65 1.25 52.8 7.5 25.6
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by calculation and measurement in different soil types

the northeast of China

A (21):R 3 M H Al K & ot
Field capacity calculated by equation 2] 1n this paper L PSRV
%
dahk | 1.5Wo |n=1.00r 0, o W, A A & Absolute
a’? | 8/ , e d o] Wy = (W, + 1.5W,)% crror
(em™) % % E7atulix % Field capacity

1.6889{1.147] 0.52 18.0 53.10 0.499 26.5 44.5 4.5
1.7067(1.085| 0.52 18.0 48.36 0.470 22.67 B T 0.7
1.716 [1.056] 0.52 18.0 45.8 ..458 20.97 38.9 3.9
1.735 [0.995| 0.52 18.3 40.50 0.439 17.73 36.03 4.03
1.742 |10.969| 0.52 18.75 37.80 0.429 16.23 34.98 3.98
1.742 (0.966] 0.52 19.5 37.10 0.431 16.00 35.5 4.5
1.759 [0.916} 0.52 19.5 32.30 0.415 13.42 32.92 1.92
1.775 (0.871| 0.52 19.5 27.76 0.402 .13 30.63 0.63
1.775 |0.868( 0.52 20.25 27.00 0.404 10.87 31.12 1,12
1.775 10.868| 0.52 20.25 27.00 0.404 10.87 31.12 1.12
goil in the north of China
1.737 | 1.02 0.55 11.25 45.0 0.3784 17.06 28.3 -0.5
1.803 |0.832] 0.55 11.25 28.3 0.3407 9.65 20.9 -2.7
1.779 10.913| 0.55 8.25 37.7 0.345 13.0 21.3 -2.7
Thick chernozem
1.706 |1.095 { ©.52 15.9 50.2 0.480 24.1 40.0 —8.0
1.73910.997 | 0.53 14.7 42.3 0.4247 17.98 32.68 —2.8
1.729 11.032 | 0.53 14.0 46.0 0.431 19.67 33.62 1.02
1.741 10.9936 0.53 14.0 42.4 0.418 17.71 31.66 0.26
1.737 |1.005 | 0.53 13.8 43.5 0.421 18.30 32.10 2.6
1.741 j0.995 | 0.53 13.4 42.5 0.407 17.29 30. 64 1.34
1.743 |1.00 0.56 12.0 43.6 0.384 16.73 28.57 0.87
1.748 |0.982 | 0.56 12.0 42.1 0.3798 15.97 27.97 1.64
1.745 |0.991 | 0.56 12.0 43.0 0.383 16.45 28.30 2.3
1.747 10.987 | 0.58 11.3 42.8 0.362 15.49 26.73 1.13
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Fig. 1 Relationship between field capacity (volume %) and bulk
density (calculated by the equation 23 in this paper)
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ON THEORETICAL EQUATION OF FIELD
MOISTURE CAPACITY

Qian Shengguo
(Yangtze Water Conservancy and Hydroelectric Power Research Institute)

Summary

This paper is to study a theoretical equition used to calculate field moisture capa-
city instead of complicated measurement in situ. It is considered that this moisture coun-
stant includes two parts, i.e. that held by the attractive force of soil particles and that
held by water surface energy. The former is calculated by 1.5 times of maximum hygro-
scopicity (W), i.e. % of moisture at wilting point (KW.); the latter is obtained by
# simplified 90il model in ideal arrangement of ball particles. It is assumed that the
number of soil pores is equal to the number of soil particles. The amount of water held
by moil pore space and capillary force in relation to soil bulk density (y.), specific we-
ight (A), void ratio (&), average particle size (d.), capillary height (hx), coefficient
of water surface tention (g) can be obtained from theoretical derivation, thus the equa-
tion of field moisture capacity is given as follows:

- 6acosf T4\ _
Wp = KW+ — 0 [(1 A) 1.077’,W,,,]
where q is the coefficient of arrangement of soil particles, g is aceeleration of gravity.
The results obtained from this equation is in good agreement with that of field measu-
rement,
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