
Double-Crop Soybean Production System in the USA – Literature Review

Md. Rasel Parvej and David L. Holshouser
Virginia Tech – Tidewater Agricultural Research and Extension Center

INTRODUCTION

 Double cropping is the growing and harvesting of

two successive crops on the same land in one year.

 Soybean [Glycine max (L.) Merr.] following winter 

wheat (Triticum aestivum L.) is the most prevalent

double cropping system in the United States.

 Double cropping increases cash flow and profits 

and ensures global food security by increasing 

total food production.

OBJECTIVES

 Provide a comprehensive review of environmental

and crop management factors affecting soybean

yield in double-crop system.

 Summarize the best management practices that

may increase double-crop soybean yield and 

profitability in the United States.

IMPORTANCE

 Wheat-soybean double-crop systems provide

greater net return than full-season soybean even 

though double-crop soybean yields 10 to 40% 

less than full-season soybean.

 Improves soil and water quality by reducing soil 

erosion and nutrient runoff and leaching.

 Improves soil physical, chemical, and biological 

properties by adding more crop residue.

 Increases the total productivity per unit land 

area, which can help meet the global food 

demand for the growing population.

DOUBLE-CROP HECTARAGE

FACTORS AFFECTING DOUBLE-CROP SOYBEAN YIELD REFERENCES

Wheat Cultivar & Harvest Date

 An early wheat cultivar allows soybean to be 

planted about 5 d earlier.

 Wheat reaches maximum test weight, grade, 

and acceptable milling quality at ~30% moisture.

 Early wheat harvest increases wheat yield 

due to high test weight and less shatter loss 

and helps increase double-crop soybean 

yield by allowing early soybean planting. 

Crop Residues

 Allelopathy: Small-grain crop residues reduce 

soybean seed germination, seedling vigor, 

and crop growth through allelopathy.

 Herbicide Activity: Crop residues prevent 

herbicides to reach soil surface and thereby 

reduce herbicide efficiency.

 Residue Decomposition: Wheat residue 

decomposes slowly due to its high C/N ratio, 

suggesting that additional N application 

may help decompose wheat straw quickly 

and enhance early soybean growth. 

 Wheat Stubble Height: A stubble height of 

≤30-cm (12 inch) is ideal for optimum double-

crop soybean yield under no-till condition.

 Wheat Straw Burning: Decreases water infil-

tration, hydraulic conductivity, and soil aggre-

gate stability resulting in poor soil structure.

 Wheat Straw Baling: An alternative option to 

overcome the negative effects of shading, 

allelopathy, or straw burning. But, nutrients 

content of wheat straw and other soil health

benefits must need to be considered.

 Tillage: Tillage may increases soybean yield;

but, no-tillage improves soil fertility and health.

Planting Date

 Planting date is more important than any 

single cultural practice and late planting is 

the main reason of reduced double-crop yield 

due to early flowering induced by short photo-

period and high temperature, short time to 

develop optimum LAI of 3.5 to 4.0 at the R2 to 

R4 stages, and shorter reproductive stages.

 Each day delay planting after mid-Jun. reduces

soybean yield by appr. 34 kg ha-1 (½ bu acre-1).

Row Spacing

 Narrow row spacing increases soybean yield 

when planted later than optimum dates due 

to equidistant plant spacing, rapid leaf area 

development with faster canopy closure,

increased radiation interception and crop 

growth rate, and high plant survival rates.

 Drought stress may overshadow soybean 

yield benefits from narrow row spacing.

Maturity Group & Growth Habit

 Soybean yield at late planting can be increased

from 29-276% through proper cultivar selection. 

But, it is difficult task to choice a MG for double-

cropping system due to lack of research and 

variable environmental conditions.

 Late maturing cultivars are often recommended

for late planting or double-crop soybean to 

avoid summer drought stress under rainfed

condition and to lengthen the growing season.

 Indeterminate soybean may be benefitted more

from narrow row than determinate soybean.

Seeding Rate & Plant Population

 Soybean yield is a positive linear-plateau or 

quadratic function of seeding rate or plant popn.

 Double-crop soybean requires more plants for

quick attainment of optimum LAI that can 

capture maximum solar radiation.

 Excessive plant population can decrease soybean

yield by reducing individual plant leaf area 

and hence decrease light interception efficiency.

Soil Fertility

 Nitrogen Management: Fertilizer-N consistently

increases late-planted soybean yield. Since 

N2 fixation does not start until 9 d after soybean 

emergence, a small amount of starter N may 

enhance early season growth for rapid canopy

closure, maximize solar radiation interception,

and increase double-crop soybean yield.

 Phosphorus Management: Soybean yield in 

wheat-soybean system is not influenced by P 

fertilizer application time.

 Potassium Management: Soybean yield may 

be affected by K application time. Double-crop 

soybean requires 30-55% less K than full-season.

Water Management

 Double-crop soybean is more susceptible to 

drought than full-season soybean. Drought can

cause complete failure of double-crop soybean.

 Double-crop soybean can yield similar to full-

season soybean in years with adequate amount

and distribution of rainfall from June to Sep. 

especially during seed-filling period (R5 to R7).

Pest Management

 Although wheat residues can suppress weed 

growth significantly through shading, both 

burndown and post-emergence herbicides 

are required to establish weed management 

philosophy of “start clean and stay clean”.

 Double-crop soybean is more susceptible to 

leaf damage by insect and disease infestation

during R3-5 stages, but may assist with SCN control

due to delayed planting into wheat stubbles. 

1. Amuri, N., and K.R. Brye. 2008. Residue management practice effects on soil penetration 

resistance in a wheat-soybean double-crop production system. Soil Sci. 173:779- 791.

2. Amuri, N., K.R. Brye, E.E. Gbur, D. Oliver, and J. Kelley. 2010. Weed populations as affected by 

residue management practices in a wheat-soybean double-crop production system. Weed Sci. 58:234-243.

3. Baird, S.M., and E.C. Bernard. 1984. Nematode population and community dynamics in 

soybean-wheat cropping and tillage regimes. J. Nematol. 16:379-386.

4. Brown, A.R., and H.F. Perkins. 1979. Single vs. double cropping under two levels of fertilization

with and without irrigation. Commun. Soil Sci. Plant Anal. 10:1279-1289.

5. Browning, P.W. 2011. Agronomic and economic comparison of full-season and double-cropped

small grain and soybean systems in the mid-Atlantic USA. M.S. Thesis. Virginia Tech., Blacksburg.

6. Brye, K.R., D.E. Longer, and E.E. Gbur. 2006. Impact of tillage and residue burning on carbon

dioxide flux in a wheat–soybean production system. Soil Sci. Soc. Am. J. 70:1145-1154.

7. Carter, T.E., and H.R. Boerma. 1979. Implications of genotype × planting date and row spacing

interactions in double-cropped soybean cultivar development. Crop Sci. 19:607-610.

8. Caviglia, O.P., V.O. Sadras, and F.H. Andrade. 2011. Yield and quality of wheat and soybean 

in sole- and double-cropping. Agron. J. 103:1081-1089.

9. Caviness, C.E., F.C. Collins, and M. Sullivan. 1986. Effect of wheat residue on early growth of 

soybean. Ark. Farm Res. 35:8.

10.Cordell, M., K. Brye, D. Longer, and E. Gbur. 2007. Residue management practice effects on 

soybean establishment and growth in a young wheat-soybean double-cropping system. J. 

Sustain. Agric. 29:97-120.

11.Cox, R.W. 1977. Factors affecting the growth and yield of double cropped soybeans. M.S. 

Thesis, Univ. of Arkansas, Fayetteville.

12.Crabtree, R.J., and R.N. Rupp. 1980. Double and monocropped wheat and soybeans under 

different tillage and row spacings. Agron. J. 72:445-448.

13.Crabtree R.J., J.D. Prater, and P. Mbolda. 1990. Long-term wheat, soybean, and grain 

sorghum double-cropping under rainfed conditions. Agron. J. 82:683-686.

14.Daniels, M., and H. Scott. 1991. Water use efficiency of double-cropped wheat and soybean.

Agron. J. 83:564-570.

15.Dillon, K.A. 2014. Double-Crop soybean vegetative growth, seed yield, and yield component 

response to agronomic inputs in the Mid-Atlantic, USA. Ph.D. Diss., Virginia Tech, Blacksburgh.

16.Elmore, C.D., L.G. Heatherly, and R.A. Wesley. 1995. Weed control in no-till doublecrop

soybean following winter wheat on a clay soil. Weed Technol. 9:306-315.

17.Elwali, A.M.O., and G.J. Gascho. 1985. Timing and rate of K application for wheat-soybean 

double cropping on a sandy soil. Agron. J. 77:145-149.

18.Evanylo, G.K. 1991. Potassium fertilization of doublecropped wheat and soybeans under 

two tillage systems. J. Prod. Agric. 4:555-560.

19.Farno, L.A., L.H. Edwards, K. Keim, and F.M. Epplin. 2002. Economic analysis of soybean-

wheat cropping systems. Online. Crop Management doi: 10.1094/CM-2002-0816-01-RS.

20.Farrer, D., R. Weisz, R. Heiniger, J.P. Murphy, and M.H. Pate. 2006. Delayed harvest effect 

on soft red winter wheat in the southeastern USA. Agron. J. 98:588-595.

21.Frederick, J. R., P.J. Bauer, W.J. Busscher, and G.S. McCutcheon. 1998. Tillage management 

for doublecropped soybean grown in narrow and wide row width culture. Crop Sci. 38:755-762.

22.Grabau, L.J., and T.W. Pfeiffer. 1990. Management effects on harvest losses and yield of 

double-crop soybean. Agron. J. 82:715-718.

23.Hairston, J.E., J.O. Sanford, D.F. Pope, and D.A. Hornek. 1987. Soybean-wheat doublecropping:

implications from straw management and supplemental nitrogen. Agron. J. 79:281-286.

24.Heatherly, L.G., C.D. Elmore, R.A. Wesley, and S.R. Spurlock. 1996. Net returns from no-till 

doublecrop winter wheat and irrigated soybean on a clay soil. J. Prod. Agric. 9:554-558.

25.Hershman, D.E. 2009. The value of wheat residue in soybean cyst nematode management 

programs. Plant Path. Fact Sheet PPFS-AG-S-08. Univ. Kentucky Coop. Ext. Serv., Univ. Kentucky.

26.Hershman, D.E., and P.R. Bachi. 1995. Effect of wheat residue and tillage on Heterodera

glycines and yield of doublecrop soybean in Kentucky. Plant Dis. 79:631-633.

27.Higgins, J.M., T. Whitwell, and J.E. Toler. 1988. Herbicide efficacy for various application 

times in doublecrop wheat and soybean. Agron. J. 80:475-478.

28. Holshouser, D.L. 2014. Double cropping soybeans in Virginia. Virginia Cooperative Ext., Virginia

Polytechnic Inst. and State Univ., Blacksburg.

29.Holshouser, D. L., R.D. Grisso, and R.M. Pitman. 2006. Uniform stand and narrow rows are 

needed for higher double-crop soybean yield. Crop Manage. doi:10.1094/CM-2006-0417-01-RS.

30.Holshouser, D.L., and B.P. Jones. 2003. Early-maturing double-crop soybean requires higher 

plant populations to meet leaf area requirements. Crop Manage. doi:10.1094/CM-2003-0408-01-RS.

31.Kelley, K.W. 2003. Double-cropping winter wheat and soybean improves net returns in the 

eastern Great Plains. Crop Man. 2:1094-1112.

32.Kelley, K.W. and D.W. Sweeny. 1998. Effects of wheat-residue management on double-

cropped soybean and subsequent crops. J. Prod. Agric. 11:452-456.

33. Koenning, S.R., and S.C. Anand. 1991. Effects of wheat and soybean planting date on Heterodera

glycines population dynamics and soybean yield with conventional tillage. Plant Dis. 75:301-303. 

34.Kyei-Boahen, S., and L. Zhang. 2006. Early-maturing soybean in a wheat- soybean double-

crop system: yield and net returns. Agron. J. 98:295-301.

35.Long, J.H., Jr., and Todd, T.C. 2001. Effect of crop rotation and cultivar resistance on seed 

yield and the soybean cyst nematode in full-season and double-cropped soybean. Crop Sci. 

41:1137-1143.

36.Malcom, K.W. 1980. Tillage, planting equipment, row spacing and plant population effects 

on yields in a wheat-soybean double cropping system. M.S. Thesis, Oklahoma State Univ.

37.Malone, S., D.A. Herbert, Jr., and D.L. Holshouser. 2002. Relationship between leaf area index

and yield in double-crop and full-season soybean systems. J. Econ. Entomol. 95:945-951.

38.Martin, M.A. 1985. Inheritance of tolerance in soybean to phytotoxic residues of wheat. M.S. 

Thesis, Univ. Arkansas, Fayetteville.

39.Minor, H.C., and W.J. Wiebold. 1998. Wheat-soybean double-crop management in Missouri. 

Univ. of Missouri Ext. Publ. G 4953.

40.NeSmith, D.S., W. L. Hargrove, D.E. Radcliffe, E.W. Tollner, and H.H. Arioglu. 1987. Tillage 

and residue management effects on properties of an Ultisol and double-cropped soybean 

production. Agron. J. 79:570-576.

41.Parvej, M.R., A.S. Williams, D.L. Holshouser, W.H. Frame, and M.S. Reiter. 2017. Double-crop

soybean response to potassium on mid-Atlantic Coastal Plain and Piedmont soils. Agron. J. (accep.)

42.Pearce, J.T. 2005. Double-cropped soybean response to various wheat stubble managements.

M.S. Thesis. Univ. Maryland, College Park.

43.Pearce, R.C., L.J. Grabau, J.H. Grove, and H. Lin. 1993. Development of double-crop soybean 

under different soil water regimes. Agron. J. 85:576-583.

44.Porter, P.M. 1995. Doublecropping soybean after canola and wheat. J. Prod. Agric. 8:222-226.

45.Reese, P.F., Jr., and G.R. Buss. 1992. Response of dryland soybeans to nitrogen in full-

season and doublecrop systems. J. Prod. Agric. 5:528-531.

46.Sanford, J.O. 1982. Straw and tillage management practices in soybean-wheat double-

cropping. Agron. J. 74:1032-1035.

47.Sanford, J.O., and J.E. Hairston. 1984. Effects of N fertilization on yield, growth, and extraction

of water by wheat following soybeans and grain sorghum. Agron. J. 76:623-627.

48.Sanford, J.O., D.L. Myhre, and N.C. Merwine. 1973. Double cropping systems involving no-

tillage and conventional tillage. Agron. J. 65:978-982.

49.Slaton, N.A., R.E. Delong, C.G. Massey, S. Clark, J. Shafer, and J. Branson. 2012. Wheat and 

double-crop soybean yield response to phosphorus and potassium fertilization. In: N.A. Slaton, 

editor, Wayne E. Sabbe Arkansas Soil Fertility Studies 2011. Research Ser. 599. Univ. of Arkansas.

50.Steinsiek, J.W., III. 1981. Influence of wheat straw residue on weed control in no-till double 

cropped soybeans. M.S. Thesis, Univ. Arkansas, Fayetteville.

51.Touchton, J.T., W.L. Hargrove, R.R. Sharpe, and F.C. Boswell. 1982. Time, rate, and method 

of phosphorus application for continuously double-cropped wheat and soybeans. Soil Sci. 

Soc. Am. J. 46:861-864.

52.Triplett, G.B., Jr. 1978. Weed control for doublecrop soybeans planted with the no-tillage 

method following small grain harvest. Agron. J. 70:577-581.

53.Vyn, T.J., G.S. Opoku, J. Clarence. 1998. Residue management and minimum tillage systems

for soybean following wheat. Agron. J. 90:131-138.

54.Wesley, R.A., and F.T. Cooke. 1988. Wheat-soybean double-crop systems on clay soil in the 

Mississippi Valley area. J. Prod. Agric. 1:166-171.

55. Wesley, R.A., L.G. Heatherly, H.C. Pringle, and G.R. Tupper. 1988. Seedbed tillage and irrigation

effects on yield of mono- and doublecrop soybean and wheat on a silt loam. Agron. J. 80:139-143.


