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A Study on Rainfall, Slope, and Crop in Relation to
Erosion of the Purple Brown Soil of Szechuan

S. T. Hwang
SUMMARY

A tank experiment to study the rainfall characteristics, degree of slope and
kinds of crops in relation to erosion of the Szechuan purple brown soil was carried
out on the experimental farm of the University of Nanking in Chengtu during the

period from 1941 to 1945 inclusive. The text consists of the results, of four years .
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only, that of the first year being used for reference.

There were four wooden tanks altogether; each tank was 1.8 meters long,
0.35 meters wide, and 0.33 meters in depth. They were made water proof; and
aceessory pacts for receiving runoff and soil loss were appropriately provided. A
kind of the comnon purple brown clay soil was put in the four tanks which were
placed on.brick foundations having slant tops7of 5,10,20 and 30 percent slopes
respectively. There was a rain gauge between the two tanks on each side. when
there was rain, measurements of rainfall, runoff and soil loss were made at 24-hr.

intervals.

>

Sesame was grown in 1942 and 1943, and soybean was grown in 1944 and
1945. The former crop represented ordinary row crops of thin top growth, while
the latter crop represented ordinary thick growing crops with dense canopy. In the
winters of both 1943 and 1944 wheat was grown in rotation with soybean, and
wheat straw was used as an artificial mulch to protect the soil surface during the

early stage of growth of soybean.

The records of the different measurements have been converted either to depth
in mm. or catties par mou (1 catty.=500 gms, & 1 ‘mou= 6667 square meters)
The following are the main findings from this experiment:

(i) For the period from 1942 vo 1945 inclusive the mean annual precipitation
is 959.9 mm,, with 689.9 mm. for the year of least raintall and 1489.8 mm. for
the year of heaviest rainfall. The average of the sesame crop years is 734.0 mun,
and that of the soybean-erop years is 1185.8 mm. Generally speaking, the rainy
period of a year is from early April to late October, the rest of the year being
uswally very dry. July and August arc the wettest months having downpours
cxceeding 80 mm. of rainfall in 24 hr. period. As a rule; April has more rainfall
than either May or June.

(ii) After a lhor-ough study of the mode of distribution of rainfall in Chengtu
and the data on hand, it is justifiable to adopt the fol;lowing intensity classes for
rainfall in 24-hr. period: 0-3.9 mm., 4-7.9 mm., 8-11.9 mm., 12-23.9 mm., 24-47.9
mm., 48-95.6 mm., 96-191.9 mm. During the four years in question the heaviest
rainfall in 24-hr. period varied from 84.2 mm. to 183.2 mm. They might occur
between early June and late August. Rainfalls greater than 24 mm. in 24-hr.

period occurred in seven to seventeen days during the period from April to Sep-
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tember inclusive in the different years, the percentage of such rainfalls to the
annual total varying from 39.05 to 76.42%; the average of the sesame crop years
is 44.17% and that for the soybean crop years is 57.74%. For rainfall intensities
-greater than 12mm. in 24-hr. period the percentages of such rainfalls to the annual
total are 67.54 % and 78.24% for the sesame and the soybean crop years respec-
tively. 7
(iii) Though the mean annual precipitatiosi of the sesame crop years is less than
that of the soybean crop years, the percent runoff to the annual rainfall, in the
order of increasing slope, varies as 16.95%, 19.23%, 25.71%, and 27.66 % respec-
tively for the sesame crop years and as 3.96%, 9.06%, 9.63% and 10.62% res-

pectively for the soybean crop years.

(iv) During the four years the actual amount of runoff, in the order of incr-
easing slope,-varies ‘as 129. 1lmm., 143.79 mm., 193.64 mm., and 216.64mm. res-
p ectively for the sesame years. and as 53.37mm., 120.59mm., 121.60mm., and
135.07mm. respectively for the soybean crop years. The monthly distribution of
runoff is similar in tendency to that of the rainfall; nevertheless, the soybean crop
tended to spread the runoff percentage wilder apart in the different months. Again,
in the years of sesame crop the runoff of either July or August may amount to
more than 70% of the annual total.

(v) Most part of the runoff was caused by rainfalls greater than 24 mm. in
24-hr. period in intensity. For the different slopes, in the intensity classes greater
than 24 mm. in 24-hr. period, ‘the runoff amounts to .more than 80% of the
annual total for the sesame crop years and it varies from 38% to more than 90%
of the annual total for the soybean crop yeafs. Rainfalls greater than 12 mm. in
24-hr. period in intensity may also give rise to much runoff, if they are high in
total amount. According to the results of this experiment, 12 mm. rainfall fallen
in 24-hr. period may be taken as the critical value, above which considerable
amount of runoff is liable to occur. In a word, the more intense and the greater
in amount the rainfall, the more will be the runoff.

Though the amount of runoff is greater in amount for the sesame crop years
than for the s—oyb,ean crop years, the rate of increase of runoff in respect to slope
is smaller for the former crop years than for the latter crop years.

{vi) The actual amount of soil loss, tn the increasing order of slope, varies as
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©773.91 catties, 832.5 catties, 2004.93 catties and 2822.62 catties per mou respec-
tively for the sesame crop years and as 270.02 catties, 370.50 catties, 663.53 catties
and 762.95 catties per mou respectively for the soybean crop years. In the years of
extraordinarily heavy rainfall the protectivity of the soybean crop against erosion
was especially predominent on the 30% slope in comparison with the less steep
slopes.

{vii) In the sesame crop years rainfall greater than 12mm. in 24-hr. period gave
rise to high percentage of soil loss; while in the soybean crop years large percent-
age of soil loss concentrated in the rainfall intensity classes greater than 48mm.
in 24-hr. period. It is to be remembered, however, that the intensity and the amount
of rainfall as well are related to the increase of soil loss.

Both the actual amount and the rate of increase of soil loss in respect to slope
are greater for the sesame crop years than for the soybean crop years.

(viii) According to this experiment, if there was heavy rainfall in the previous
five days, there would be greater amount of soil loss caused by the rainfall of the
day in question, this being very cvident in the sesame crop years and not notice-
able in the soybean crop years. !

(ix) The protectivity of soybean crop against erosion is due to its broad hori-
zontal leaves and the thick canopy of the plant, which intercept the direct bitting
force of the rain drops; besides, the fallen leaves keep the surface runoff clear and
are able to maintain the effective rate of percolation of the soil. The use of the
wheat straw as a mulch is also very useful; it can prevent soil erosion in the
carly summer when the canopy of the soybean crop has not closed.

(x) Between Chengtu and Jenshao-hsien, on the hilly lands of purple brown soils,
it is advisable to try the cropping system of contour planting of row crops of corn
(maize) intercropped with thickly sown soybean in order to protect the bare soil
surface between the corn rows. If it is possible to use wheat straw as a mulch

during the early growth period of the soybean, soil erosion may be greatly reduced,



