Tillage, Cover Crops, and Nitrogen Fertilization Effects on Cotton and Sorghum Yields and Nitrogen Uptake
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Table 3. Effects of tillage, cover crops, and N fertilization rates
on sorghum grain yield, biomass yield, and N uptake in 2001.

Table 1. Biomass yield and N accumulation of cover crops.

Although cover crops have greater biomass yields than winter weeds, hairy vetch and hairy
vetch/rye mixture have greater N concentration and accumulation and lower C:N ratio than
rye or winter weeds.

Introduction

Cotton growth
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after planting
In conventional

Sorghum grain yield, biomass yield, and N uptake were greater in strip till and chisel till than

ustainable management practices, such as conservation tillage and cover cropping, in no-till, greater with hairy vetch and hairy vetch/rye mixture than with rye, and greater with

that reduce soil erosion and N leaching and increase soil organic matter, still remain T e e Cover Crop Biomass vield N conc N aceL C-N ratio 130 thanwithO kg N ha™.
a challenge for cotton and sorghum production in southeastern USA (Doran anc weeds (no | | | — _ _
Smith, 1987). While no-till or reduced till can reduce soil erosion and increase organic matter Clo:c/e" C';jOP) Mg ha® gkg* kg ha™ Parameter Grainylela Biomassyield N uptake
compared with conventional till, cover crops can reduce N leaching, improve soil organic Ec,terig zﬂ VVIiTh Winter weeds 1.22¢ 18b 21cC % VT S— kg ha™
matter and N supply, and increase succeeding crop yields compared with no cover crops. In hairy vetch/rye Rye 4.07b 12b 48¢C 33a Tillage
contrast, increased rate of N fertilization can increase N leaching. Use of conservation tillage cover crop. :Z:{yzigﬂ v gégg ‘;’gg %gg %gg No-till 2.2b 8.3b 85h
in cotton production system lagged behind corn and soybean in USA due to limited 4 4 ’ Strip till 3.4a 13.8a 1544
information (CTIC, 1994; Triplett et al., 1996). Chiseltill 3.92 15.1a 1552
) ) Table 2. Effects of tillage, cover crops, and N fertilization rates Cover Crons
Results and Discussion on cotton lint yield, biomass yield, and N uptake in 2000. Winter weeds 2.8hc 12.0ab 132ab
: : Cotton lint yield was greater in no-till than in strip till, greater with rye than with other cover Rye 2.3C 9.4b 81D
jectives . .  till, greater _
pplication of greater levels of N from hairy vetch or a mixture of hairy vetch/rye cover crops crops, and greater with 60 than with 120 kg N ha™. Biomass yield and N uptake were greater Hairy vetch 3.5aD 14.1a 175a
(Table 1) and higher N fertilization rates decreased cotton lint yield at the expense of biomass with hairy vetch and hairy vetch/rye mixture than with winter weeds, and greater with 60 and Hairy vetch/rye 408 14.22 155
: : — 120thanwithOkgNha™.
Examine the effects of tillage, cover crops, and N fertilization rates on cotton and yield and N uptake compared with rye or winter weeds and or no N rate (Tables 2 and 4). High N fertilization (kg ha)
sorghum yields and N uptake. N rate can produce excessive vegetative growth that delays maturity and harvest and reduces cotton lint Parameter Lintyield Biomass yield N uptake 0 2-7B 1%'6bb 1ggb
Determine best management practices consisting of tillage, cover crops, and N yi_elc (Hutchir_lson et al., 1995; I\/IcC_)onneII et al., 1995). In contrast, N applicati_on fro_m hairy yetch or a g ha Mg ha g ha 220 g:%a is:g: 1522
rates that sustain cotton and sorghum yields and N uptake and reduce potentials for mixture of hairy vetc_h zfmd rye and increased N rate mgreasted sorghum graln_ yle_ld, blo_rr ass yle_ld, and N Tillage
soil erosion and N leaching. uptake (Table 3). Similar or greater levels of cotton lint yield, sorghum grain yield, biomass yields and N No-till 8903 10.0a 2633
uptake between hairy vetch and hairy vetch/rye mixture and between 60-65 and 120-130 kg N ha-1 suggests Strip till 595D 11.5a 307a Table 4. Effects of tillage and N fertilization rates on cotton lint
that hairy vetch can be replaced by hairy vetch/rye mixture and 120-130 kg N ha™ by 60-65 kg N ha™ to Chisel till 723ab 3.0a 2192 yield, biomass yield, and N uptake in 2002.
sustain cotton and sorghum yields and reduce potential for N leaching. Similarly, similar levels of cotton COVer cro L L . . .
. L. . . . L L PS Cotton lint yield was greater in chisel till than in no-till and strip till and greater
M ate a al S anl d M eth OdS lint yield, sorghum grain yield, biomass yields, and N uptake between strip till and chisel till suggests that Winter weeds 699b 7 9C 187D with 0 and 60 than with 120 kg N ha®. Biomass yield and N uptake were greater
chisel till can be replaced by strip till to reduce soil erosion, improve soil organic matter, and sustain cotton Rye 879a 9.5bc 209b with strip-till than with chisel till and greater with 120 than with 0 kg N ha’
Treatments and experimental design: and sorghum yields. Hairy vetch 660D 12.6a 362a |
Hairy vetch/rye 706b 11.0ab 2943 Parameter Lint yield Biomass yield N uptake
® Tillage (no-till, strip till, and chisel till) as main plot, C I - N fertilization (kg ha®)
. . . s kgha™ Mg ha™ kgha™
® (Cover crops [hairy vetch (legume), rye (nonlegume), hairy vetch/rye mixture, and onclusions J r3eab 6.6 §O4b Tillage ’ ; g
winter weeds] as split plot, and _ _ _ _ _ 2(2)0 gggg ﬂgg 3?22 No-till 614b 3 1b 70b
Although cover crops have greater biomass yields and N accumulation than winter weeds, hairy | Strip till 638h 4 5a 1022
® N fertilization rates (0, 60, and 120 kg ha™ for cotton and 0, 65, and 130 kg N ha™) as vetch/rye mixture had greater biomass yield and N accumulation than hairy vetch or rye alone. Chisel till 12863 4.1ab 91ab

split-split plot.

Cotton lint yield, sorghum grain yield, biomass yields and N uptake were similar between strip till Conserv. Tech. Inf. Ctr. (CTIC). 1994. National crop residue management survey. \West

N fertilization (kg ha™)

® Replications: 3 and chisel till. . _afayette, IN.
i qq_) Doran and Smith. 1987. SSSA Spec Pl_Jb. 19. p. 53-72. SSSA, Madison, WI. gO 188233 g-ga ggbb
® Cover crop planting: October-November 1998, 1999, and 2000. Cotton lint yield was greater with rye than with hairy vetch or hairy vetch/rye mixture and greater Y I\'/'I‘ét(‘:’gl[]”nseol?:tt :I'- 11555’- AA;:C")";‘S?S QQE‘& fﬁégt”- Rep. 160. p. 73-76, 120 5873 4-02 972

with 60 than with 120 kg N ha™. In contrast, cotton biomass yield and N uptake and sorghum grain
yield, biomass yield, and N uptake were greater with hairy vetch and hairy vetch/rye than with rye

and greater with 60 and 120 than with 0 kg N ha™.

® Cover crop biomass incorporation: April 1999, 2000, and 2001. Triplet et al. 1996. Agron. J. 88:507-512.

e Fertilization: 36 kg P ha™ and 75 kg K ha™ for cotton in 2000 and 2002, and 40 kg P ha™
and 80 kg ha™ K for sorghum in 2001 applied at planting. N fertilizer applied one-third
at planting and two-third after 6 wk for cotton and two-third at planting and one-third
after 6 wk for sorghum.

Conservation tillage, such as strip till, with a mixture of legume and nonlegume cover crops and
60-65 kg N ha™ can be used to:
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. . 4 e sustain cotton and sorghum yields and N uptake
® (otton planting and seeding rate: May 2000 and 2002 at 8 kg ha™.

. . : e reduce the rate of N fertilization, and...
® Sorghum planting and seeding rate: June 2001 at 12 kg ha".
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e has the potential to improve soil quality and reduce N leaching compared with conventional ' Wil N

e® Cotton biomass (lint + seeds + leaves + stems) and lint harvest: October-November tillage, such as chisel till, with legume or nonlegume cover crops and 120 kg N ha 7 .J._—- x\ ~|_| RN S il Lk, 1 4 ’
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2000 and 2002.

F =g

2,
Ve P Tt A

= ' L 3 \"-— \ ‘\]“ of -.‘A
MU = o U SR e e R e

_,—-h { 'i ¥ Ifr-';l: I; j-ljt ; - ‘ : !
. e Vlineure.

- g - |

o = S U 1 VA

e -I#_“". ."

_- BN ¢ s g Y

® Sorghum biomass (grains + stems + leaves) and grain harvest: October 2001. Hairy vetch (left), rye (middle) and hairy vetch/rye cover crops (right) at the time of incorporation into the soil.



