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Figure S1. SOC concentration for the 100 cm soil profile at the Domboshava Training Centre

(DTC) for each treatment and replicate (block).
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Figure S2. SOC concentration for the 100 cm soil profile at the University of Zimbabwe farm

(UZF) for each treatment and replicate (block).
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Figure S3. Mean SOC concentration for the 100 cm soil profile for each treatment excluding

“outliers” below 50 cm at the University of Zimbabwe farm (UZF).




Table S1. Subsoil bulk density (g cm?®) from pits outside the experimental plots at
Domboshava Training Centre (DTC) and the University of Zimbabwe (UZF). Associated

errors are standard errors (N = 4).

Site
Depth (cm) DTC UZF
30-40 1.49 (+ 0.01) 1.47 (£ 0.01)
40-50 1.47 (+0.01) 1.49 (+ 0.00)
50-75 1.49 (+ 0.01) 1.48 (+ 0.01)

75-100 1.51 (+0.01) 1.48 (+ 0.01)




Table S2. Soil organic carbon concentration (mg C g*) for different treatments and depths at Domboshava Training Centre (DTC) and the

University of Zimbabwe (UZF). Means in the same column followed by different superscript letters are significantly different and associated errors

are standard errors (N = 4). CT = conventional tillage, CTR = conventional tillage with rotation, NT = no tillage, NTM = no tillage with mulch,

NTR = no tillage with rotation, NTMR = no tillage with mulch and rotation, LSD = least significance difference, ns = not significant, Sig =

significance.
Site  Treatment Depth (cm)
0-5 5-10 10-15 15-20 20-30 30-40 40-50 50-75 75-100

DTC CT 6.0 + 0.56¢ 5.0+ 0.53° 45+0.37° 4.1+0.33 41+037% 3.8+0.06* 32+014 2.6+0.10° 250178
CTR 6.7 + 0.27° 5.4 +0.20% 4.6 £0.30° 4.3 +0.30 42+023 41+021* 33x0.07* 3.2+0.08 2.7+0.19°
NT 6.1 + 0.54 4.9 +0.29 4.2 +0.33° 3.9+0.31° 3.8+£0.30*® 35+025* 29+040° 2.6+0.32° 2.4 £ 0.25°
NTM 8.8 £0.91° 59+0.31° 4.9+ 0.50° 4.4 +0.24 40+0.18 36+0.22* 3.0+0.21* 3.0+0.36% 25+£0.178
NTR 8.0 + 0.78%¢ 59+ 041° 51+0.33 45+0.33 42+024* 41+033 32x017% 29023 2.6 £0.29°
NTMR 8.1+ 0.53% 5.6 + 0.26% 4.7 +0.26 4.1+0.24 44+035 35+029 32x027% 3.1+0.39? 2.6 £0.25°
LSD 1.28 0.59 0.70 0.68 0.65 0.56 0.59 0.68 0.60
Sig p =0.001 p = 0.005 ns ns ns ns ns ns ns

UzZF CT 18.0 £ 0.32° 17.4 £ 0.50? 16.4£0.24* 149+0.74° 11.7+£0.44* 103+041* 7.8x+058 85+120° 6.7 £0.70?
CTR 17.5+£0.30° 16.7 £0.27¢ 16.1£0.26* 15.1+0.34° 13.3+£0.24* 119+1.06° 83x+0.38 9.1+1.06* 8.5+1.00?
NT 18.6 + 0.45™ 17.6 £ 0.41° 16.9+£0.49* 153+0.28° 124+0.32*8 95+049* 7.2+014* 8.0+1.10° 7.2+1.21°
NTM 21.2+0.8° 18.4 £ 0.83° 16.7+£0.72* 159+0.81° 13.5+£0.91* 114+123* 8.6+090* 9.2+192° 7.5+0.62°
NTR 19.3 £ 0.37%¢ 17.0 £ 0.28° 156 +£0.18* 149+0.17° 11.4+£0.93* 116+0.34* 8.8x0.64* 9.0+1.90° 8.1+£1.77°
NTMR 20.5 +0.70% 17.0 £ 0.522 153+£0.73* 15.2+0.23 120+£1.24* 11.3+055* 8.7+0.36* 10.1+238 9.0+203°
LSD 1.42 1.17 1.33 1.45 2.39 2.18 1.75 3.33 2.81
Sig p <0.001 ns ns ns ns ns ns ns ns




Table S3. SOC stocks per soil layer at the Domboshava Training Centre (DTC) and University of Zimbabwe Farm (UZF) after 8 years of different

tillage, residue and crop management systems. Means in the same row followed by different superscript letters are significantly different and

associated errors are standard errors (N = 4). CT: conventional tillage, CTR: conventional tillage with rotation, NT: no-tillage, NTM: no-tillage

with mulch, NTR: no-tillage with rotation, NTMR: no-tillage with mulch and rotation.

ESM Approximate SOC stocks (Mg C ha?)

Site (Mg C ha'l) soil depth LSD Significance

(cm) CT CTR NT NTM NTR NTMR

650 0-5 3.9+073° 4.4+0.18® 3.8+0.35¢ 5.9 +0.60? 5.3+0.51° 5.4 +0.34° 0.94 p <0.001
690 5-10 35+0.73" 3.9+0.15° 3.3+0.20° 4.0+0.21° 4.1+0.28? 4.0+0.18° 0.45 p <0.05
720 10-15 3.3+0.53 3.4+0.22 3.1+0.23 3.6+0.36 3.7+0.23 35+0.18 0.62 ns
705 15-20 2.9+0.47 3.0+0.21 2.8+0.22 3.2+0.18 3.1+0.23 29+0.17 0.56 ns

DTC 1400 20-30 58+1.04 57+0.32 55+0.42 56+0.25 58+0.33 6.2 +0.49 1.08 ns
1430 30-40 55+0.16 6.1+0.24 53+0.33 52+0.30 6.0 + 0.46 4.9+0.40 0.93 ns
1450 40-50 4.7+0.37 46+0.11 4.4 +0.56 45+0.31 48+0.26 4.8+0.36 0.84 ns
3510 50-75 8.9+0.67 11.4+0.26 9.2+1.12 7.6+235 10.0 £0.79 109+1.34 1.83 ns
3215 75-100 8.0+1.08 8.9+0.56 7.6+0.81 8.0+ 0.57 8.4+0.93 8.1+0.81 2.09 ns
460 0-5 8.2 +0.15“ 8.0+ 0.14¢ 8.6 +0.21« 9.6 +0.37° 8.8+ 0.17% 9.2 +0.32% 0.67 p <0.001
410 5-10 7.2+0.17 6.9+0.11 7.3£0.15 7.7%0.32 7.1+£0.12 7.1+£0.22 0.58 ns
460 10-15 7.5+0.16 7.3+0.16 7.5+0.28 7.8+0.38 7.3+0.06 7.3+0.37 0.73 ns
510 15-20 7.9+0.25 7.8+0.11 7.9+0.09 8.2+0.41 7.7+0.14 7.4 +0.20 0.62 ns

UZF 930 20-30 11.6+0.63 129+0.26 12.8 +0.36 13.1+0.78 11.0 £ 0.89 12.3+0.90 1.98 ns
1260 30-40 128+049  154+0.96 13.1+0.30 145+ 1.35 14.8 + 0.45 14.2 +0.88 2.51 ns
1270 40-50 11.1+082 12.2+0.36 10.4+£0.14 12.1+£1.25 12.1+£0.59 12.3+£0.37 2.22 ns
2890 50-75 23.0+3.13 25.6+2.70 224+257 16.8+(5.22 249+534 28.7£5.99 12.91 ns
2860 75-100 185+224  232+283 19.9+3.41 20.1+1.98 22.4+£501 26.5+5.99 9.36 ns




Table S4. Seasonal organic carbon inputs (Mg C ha?) to soil for different treatments at Domboshava Training Centre (DTC) and the University

of Zimbabwe (UZF). Means in the same column followed by different superscript letters are significantly different and associated errors are

standard errors (N = 4). CT = conventional tillage, CTR = conventional tillage with rotation, NT = no tillage, NTM = no tillage with mulch, NTR

= no tillage with rotation, NTMR = no tillage with mulch and rotation, LSD = least significance difference.

) Seasons

Site Treatment 2013/14° 2014/15 2015/16° 2016/17 2017/18" 2018/19 2019/20° 202021
cT 142+015°  101+017°  141+005°  122+016°  067+009° 067019 051+009° 051 +0.11°
CRT 0.42 +0.02¢ 117+009°  023+002  127+012°  054+015° 074+022° 1.07+0.09° 050 +0.14°
NT 118+0.10°  123+023°  122+016° 135+019°  0.69+006° 061+009 047+003 0.49+0.05°

ore NTM 22240078  225+009°  229+012°  227+018°  1.81+007° 179+013* 179+0.10° 1.57 +0.08?
NTR 0.51 +0.08° 128+002°  022+004  150+012°  052+011° 071+013° 1.25+024° 0.53+0.10°
NTMR 0.62 +0.02¢ 223+016°  036+007°  2.02+009  045+012° 204+0142 176+014° 1.45+0.01°
LSD 0.27 0.38 0.24 0.46 033 051 0.38 0.27
Significance p < 0.001 p < 0.001 p < 0.001 p < 0.001 p < 0.001 p < 0.001 p < 0.001 p < 0.001
cT 077+009°  094+011°  125+013°  118+005  099+011° 064+005 040+007* 1.02+0.06%
CRT 064+007°  1.06+013° 1.77+031® 157+006% 073+0.15° 080+003° 032+005¢ 1.20+0.01°
NT 074+007°  1.08+009°  136+005° 136+013¢  078+002° 071+005 050+008 0.84+0.02

uge NTM 165+004°  210+019°  257+008  210+011°  202+001* 198+004 1.70+005  2.05+0.08"
NTR 066+013°  097+013° 217+070%  174+003°  060+009° 078+004° 022+002¢ 1.07+0.11°
NTMR 0704005  201+015  191+041®  271+007°  093+011° 202+004*® 031+007%¢ 2.28++0.07°
LSD 0.46 0.37 1.16 0.26 031 0.14 0.12 0.20
Significance p <0.001 p <0.001 p <0.001 p <0.001 p <0.001 p <0.001 p <0.001 p <0.001

*Season when cowpea in rotation treatments was grown after maize was grown in the previous season.



