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Crop cover factor estimating for soil loss prediction
ZHANG Yan! JLIU Bao-Yuan' LSHI Peij]lll'll ,JIANG Zhong—Shan2 (1. Key Laboratory of Envi-

ronmental Change and Natural Disaster ,the Ministry of Education of China; Beijing Normal University, Beijing 100875,
China ;2. Northwestern Univerisity of Agriculture and Forest Yangling »Shaanzi 712100,China)

Abstract: LLand use and crop characteristics influence soil loss obviously,so that a quantitative evaluation of
the effect of different crops on soil loss (crop factor)is essential to land use and soil conservation planning.
The effect of a given crop on soil erosion varies a great deal within the period from seeding to harvest be-
cause crop characteristics and canopy cover varies greatly in different seasons. Moreover ,the distribution of
the erosive rainfall within a year differs for different localities. Therefore,crop factor that takes both the
protection of crop and rainfall erosion index into account is widely adapted in soil loss prediction in many
countries. Although some research on C (crop)factor have been reported in China,there were much dis-
agreement between those C values;so no C values or related parameters is widely adapted in China so far.
The main reason is that the present C values seldom include the influence of rainfall patterns and variety of
crop coverage in a year ;or crop stages were not defined clearly. Another reason is the compared fallow con-
ditions are not consistent. The purpose of this study is to calculate soil loss ratio from different types of
cropland to bare fallow land.on the basis of which crop factor on loess plateau is estimated.

108 plot year observation data from Tianshui,Gansu during 1945~1953(slope length 20m,slope width
5m,slope gradient 5°,8°,14°,17°,including lentil , winter wheat,buckwheat,maize intercropping with soy-
bean grown by traditional tillage in rotation)and 48 plot year observation data from Ansai,Shaanxi during
1987~1992(slope length 20m,slope width 5m,slope gradient 25°,including buckwheat,potato ,millet ,soy-
bean,which are grown by traditional tillage in rotation.fallow and two types of grass,sainfoin adsurgens)
on loess plateau was analyzed in this study.

In order to take account of variance of crop coverage,a crop year is divided into the following six crop

stage periods according to crop coverage change with time:fallow (from plowing to preparing seedbed) .
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seedbed (preparing seedbed to 10% coverage) ,established (10% ~ 50% coverage) ,development (50% ~
75% coverage) ;mature (75% ~harvest)and residue and stubble (harvest-plowing). The length of each crop
stage of specific crop is given in a table.

Obtaining soil loss ratios (SLR)for individual crop-stage periods are essential to derive the value of C
factor. By analysis of 156 plot soil loss observations from two experimental field stations,soil loss ratios for
each crop-stage period of 7 crops are presented. In Ansai,soil consolidation caused the esodibility of fallow
plots to decrease significantly after the only tillage in spring and regression analysis shows that monthly
average erodibility (Soil Loss/PI30)decreases linearly within six months after tillage with the R*=0. 858.
In order to keep the compared fallow conditions principally consistent,each soil loss was adjusted to the av-
erage level of the fallow plots by multiplying a modifying factor. Factor in the first month after tillage is
0. 68;the second month,0. 79;the third month,0. 94;the fourth month,1. 16;the fifth month,1. 51 ;the six
month, 2. 17. Then SLR of every stage of 4 crops was calculated. In Tianshui station,measured soil losses
from cropped plots were compared with seedbed within 20 days after planting or plots two months after
harvest (quasi fallow)because of no experimental plot kept fallow. When SLR was calculated,all chosen ob-
servation data from 27 rainfall events in each of which “quasi fallow plots” can be identified was grouped
according to crop stage of different crops. For each rainfall event,12 plot observations were divided again
into 4 sub-groups according to slope. There is a “quasi fallow plots” among each sub-group. The ratio of
total soil loss from each crop stage to the total soil loss from corresponding “quasi fallow plots” with same
slope is calculated as the SLR of that crop stage.

On the bases of soil loss ratios presented here and erosion index distribution data,annual average crop
factors for the seven crops including lentil, winter wheat,maize intercropping with soybean,buckwheat,
potato,millet ,soybean,on loess plateau of northern Shaanxi Province calculated were as follow respective-
ly.0.57,0.23,0.28,0. 74,0. 47,0. 53,0. 51. The SLRs and method presented here were also used to esti-
mate C value for soybean in northeast China which is very closed to the measured C. The C values for two
grasses were also calculated in this paper. The first year sainfoin and adsurgens C factors were 0. 97 and
0. 94 respectively owing to their poor coverage and the C values for sainfoin,adsurgens of the second to the
sixth year were 0. 14 and 0. 06 respectively.

It is hoped that results of this study are valuable for conservation farm planning and prediction of soil
loss in loess plateau and can be reference for estimating crop factor for other areas.

Key words :soil loss prediction ;crop cover factor;crop stage period;soil loss ratio
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Table 1 Definition of crop stage periods
Seedbed Establishment  Development Maturing crop Residue and Rough
stubble fallow
~10% 10%~50% 50%~75% 7506~ ~ ~
Seedbed 75% canopy Harvest- Inversion plowing-
preparation~10% 10%~50% 50%~75% cover- inversion seedbed
canopycover canopy cover — canopy cover Harvest plowing preparation
~ 30d ~ ~
. . . . 31~60d 61~90d 91d~ .
_Small g.rdm Seedbed preparation- 31~60 DAPT  61~90 DAP 91 DAP-Harvest Harvc_stf plowmgfsc-cdbcd
in Ansai 30 DAP plowing preparation
~ 30d 91d~ ~ ~
31-60d 61~90d
aration- ¢ - arvest- lowing-s
Soybean in AnsaiSeedbed preparation 31—60 DAP  61~90 DAP 91 DAP Hﬂrv?st Plowing sgeded
30 DAP harvest plowing prepartion
~  30d 31~60d 61~90d 91d~ Ha:C . . :ion
sto arsion-
Potato in Ansai Planting~30 DAP 31~60 DAP  61~90 DAP 91 DAP~Harvest Ve vers!
plowing planting
31~45d ~ ~
~ 30d 46~60d 61d~
Bulkwheat in . 31~45d Harvest- Inversion-
Ansai Planting~ 30 DAP 31~45 DAP 46~60 DAP 61 DAP~Harvest plowing planting
+ . ; ~
Maize & b ~ 30d 31~60d 61~90d 91d~ H ) &
aize &. soybean arvest-
e & SOV planting~30 DAP 31~60 DAP  61~90 DAP 91 DAP-harvest : No
in Tianshui planting
Winter wheat ~  30d 31~180d 181~210d  211d~ . N . ®
inter whea arvest-
. . . Planting~ 30 DAP 31~180 DAP 181~210 DAP211 DAP~harvest . No
in Tianshui planting
el ~  30d 31~80d 81d~ 9 Harvest Inversi
_entil in arvest- nversion-
, f R Planting~30 DAP 31~80 DAP 81 DAP~Harvest No ? ¢ AO
Tianshui plowing planting
(DDAP days after planting (@) , Rough fallow stage can not be determined bea-
cuse of plowing date record. @) s , 50% N Lentil

development lasted from 50% canopy cover to harvest owing to the poor growing condition,so there was no maturing

stage

2.2

(SLR)

»  1987~1992
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2 W (SLR)
Table 2 Ratio of soil loss from cropland to corresponding ‘bare farmland’

Seedbed  Establishment Development Maturing crop Residue and stubble Rough fallow

Buckwheat 0.71 0. 54 0.19 0.21 0.53 1. 00
Potato 1. 00 0.53 0.47 0. 30 0.71 1. 00
Millet 1. 00 0.57 0.52 0.52 0.96 @
Soybean 1. 00 0.92 0. 56 0,.46 0.53 )
Winter wheat 1. 00 ® ® 0.17 0.19% ®
+ 1. 00 0. 40 0.26 0.03 ® ®
Maize &. soybean
Lentil 1. 00 0.70 0.46 —G 0.52 1. 00
O] s + N 5 s N 5 N
5 5 N N 5 N + . . All crops in the table are grown in

conventional system as following: maize + soybean and lentil are cultivated in the contouring raw,winter® wheat, buck-
wheat and millet are cultivated with broadcast sawing; potato and soybean are cultivated with hole sawing, buckwheat
potato millet and soybean plots are tilled with hoe ;and winter wheat maixe+soybean and lentil plots are tilled with shov-
el. @ , . No enough data to derive the SLR. 3) s . The
inversion plowing date was not recorded,so time from harvest to next planting was regarded as residue and stubble stage.
@ SLR “ ” . Winter wheat residue and
stubble SLR was the ratio of the soil loss by unit EI from winter wheat plot to that from “bare land plots”(®)

s 50% . . Lentil development lasted from

50% canopy cover to harvest owing to the poor growing condition,so there was no maturing stage.

3 (]
Table 3 Procedure of calculating C value of crop year in Ansai

El C
Crop Crop stages During time Crop stage kI Crop stage soil (lr,Op YA Observed annual
percentage . C value B}
loss ratio C value
Rough fallow  04-16~07-19 33 1. 00
Seedbed 07-19~08-18 45 Q71
Establishment  08-18~09-02 15 0.54
0.74 0.74
Buckwheat Development ~ 09-02~09-17 5 0.19
Maturing crop  09-17~10-10 2 0. 21
Residue &. stubble 10-10~04-21 0 0.53
Rough fallow 04-21~05~21 1 1. 00
Seedbed 04-21~06-20 2 1. 00
Establishment  06-20~07-20 32 0.53
0. 47 0.50
Potato Development 07-20~08-19 44 0. 47
Maturing crop  08-19~10-05 21 0. 30
Residue &. stubble 10-05~04-20 0 0.71
Seedbed 04-20~05-20 2 0.1.00
Establishment  05-20~06-10 1 0.92
. Development  06-19~07-19 30 0.56 0.51 0.53
Soybean
Maturing crop  07-19~09-29 66 0. 46
Residue &. stubble 09-29~04-13 1 0.53
Seedbed 04-13~05-13 1 1. 00
Establishment  05-13~06-12 2 0.57
. Development 06-12~07-12 19 0.52 0.53 0.55
Millet
Maturing crop  07-12~10-04 78 0.52
Residue &. stubble 10-04~04-15 0 0.96
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Table 4 C factor of crop year for different crops and grasses

1 2~6 1 2~6
+

Maize &  Winter

Buckwheat Lentil  Millet Soybean Potato
soybean  wheat

First year Established First year Established
sainfoin sainfoin  adsurgens adsurgens

0.74 0.57 0.53 0.51 0.47 0.28 0.23 0.97 0.14 0. 94 0. 06
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