OPS/images/fmicb-15-1356426/fmicb-15-1356426-t002.jpg
Treat Short forms  Description
Conventional illage + cr After harvesting the wheat crop, the fields were plowed three times with moldboard plow and harrowed two times
straw harvest followed by planting. The first plowing was done in late- August immedately afier harvesting the spring wheat crop, in

late-August and late-September,the second and third plowing, respectively; were done. The depths of plow were 20 cm,
10cm, and 5 cm, respectively: The field harrowing was done before the ground was frozen. This is the typical
conventional tllage technique in the Dingxi zone of China. The spring wheat crop was planted with a small seeder
drawn by a 13.4kW (18 HP) tractor and designed by China Agricultural University, letting fertlizers be positioned
under the seed rows, followed by concave rubber press wheels in one operation.

Conventional tillage + crs After harvesting the spring wheat crop, the filds were plowed with moldboard plow, harrowed, and followed by planting
stubble incorporation exactly as for the conventional tillage practice (3 plow passes and harrows two times) described above, but with stubble
incorporated at the time of first plowing. After threshing, ll the wheat stubble from the preceding spring wheat crop was

returned to the original plot immediately and then incorporated into the field. The spring wheat crop was planted

exactly as for the conventional tillage practice.

No-tillage + straw harvest  NT No-tillage all over the life of the experimental research. The crop stubble was removed from the field and used as feed or

fuel. Direct planting with no-till crop planter into 20cm depth without using any tillage implement.

No-tillage + stubble return | NTS No-tillage during the experiment life. The field was shielded with the earlier spring wheat crop straw from late-August
till the following mid-March. After threshing, all the crop stubble from the previous wheat crop was returned to the
original plot immediately. Direct sowing with no-til crop planter into 20 cm deep in the absence of any prior tillage,
understanding earlier wheat crop stocks.

CT, conventional tillage is the control for a given study period.
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Wheat crop stubble properties

Carbon

Nitrogen Phosphorus Potassium
(%)
0.79£0.2 0.08+0.01 0.49£0.04

Crop management practices during research
Crop Crop variety Plot size Seed rate (kgha!) | Plant density (plant m~) Fertilizer

Springwheat | Dingxi 42 24m? 187.5 400 Diammonium phosphate
(146kgha™), urea (63kgha™)

Spring wheat crop was sown in mid-March and harvested in late- August during the study.

3924428

Weed control (L ha™)

Herbicide (Red sun)
with 30% glyphosate
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Measurement

method

References

Soil Values
parameter

BD (gem™) 1414002
P (%) 47.05£3.31
TN (gkg” 059002
TP (gkg™) 043£0.03
TK (gkg™) 18.48:+0.01
SOC (gkg™) 5.85+0.34
pH 831005

Soil textural class | Sandy-loam

Core sampler method

(1-(BD/PD)) x 100

equation

Semimicro-Kjeldahl
method

Colorimetric method
Colorimetric method

Walkley-Black
dichromate oxidation

pH meter

Hydrometer method

Lu (1999)

Lu (1999)

Lu (1999)

Lu (1999)
Lu (1999)

Nelson and
Sommers (1983)

Lu (1999)

Bouyoucos (1927)

The abbreviated words stand for BD, bulk density; P soil porosity; TN, total nitrogen; TP,
total phosphorous; TK, total potassium; SOC, soil organic carbon; pH, soil pH; PD, particle
density = (2.65 gem-). Based on USDA soil textural classification.
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Spring wheat agronomic attributes

Treatment Plant height Number of Seed (nm) Root yield Aboveground Thousand Grain yield Dry matter Harvest

(cm) spikes plant™ (kgha?) biomass yield seed weight (kgha?) yield (kgha) index (%)
(kgha) (9)

cr 81162205b 3166:£4.04b 7463.14:£ 498D 47662 13b 3412741300 44524105 2200101230 119364£211b 65232360

crs 90.02£3.150b 34335.04b 9175.634545 52045422 4223.95:363ab 49584234 2277.624232ab 194633 £ 230ab 54252.120b

NT 92.23+2.52b 36.66+3.74ab 8902.46 + 474ab 485.76:% 16ab 3786.04:+ 284ab 4595+ 1.65b 2219.92+214ab 1578.11+248ab 5831414500

NTS 95.26+3.08 44664512 9321.97+623 532884240 522531£327 5095+2.02 2543.88+2750 2681.43£257 4876133

prvalue 0.024 0.041 0.027 0033 0012 0048 0039 0016 0.046

Mean values with the same ltte in a column are not significantly diferent between each treatment at < 0.05 (Duncan's test was performed for mean separation). Values are means £ (-

). CT: conventional tll; CTS: conventional till with stubble incorporation;
NT: no-till; NTS: no-til with stubble return. p-value in a column indicates the level of probability among treatments.
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Root

biomass

nifHi gene copies | 0.602%% | —0.664**  ~0.417
in0-10
nif gene copies 0349 ~0414 0021
in10-20
nifH gene copies | ~0.046  ~0.191 0.064
in20-30

Significant correlations are highlighted in bold font (p<0.05).

Aboveground
biomass
[ ~0.134 0.199 0315
~0.067 0.262 0.460 0333
~0223 0385 0.497% 0300
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Soil

properties

pH

T

IN

AN

™

NP

0-10
10-20
20-30
0-10
10-20
20-30
0-10
10-20
20-30
0-10
10-20
20-30
0-10
10-20
20-30
0-10
10-20
20-30
0-10
10-20
20-30
0-10
10-20

20-30

7.84:£0.062 A
7.974£0.04a A
7.9740.092 A
378541662 A
36814159 A
364£261ab A
325£0.13 A
279+0.11ab A
205+0.17ab B
0.91£022¢ A
0.53:£0.06c AB.
0.28£0.18d B
048£0.01b A
0.43£0.03b AB
0.39£0.01c B
680,120 A
64740182 AB
527405% B
1168£0.75 A
1326+ 1.07ab A
1820£2.962 A
79.44£5.11a A
86.04£9.21a A

92.36+3.150 A

7.39£0.22ab A
7.63£0.22ab A
77440072 A
4064279 A
39.64£131a A
38.12:1.482b A
349£0.152 A
31740112 A
2.56£0.06a B
18241040 A
157241692 A
6.05£0.83b B
055£0.02aC
0.52£0.05ab A
0.54£001a A
636£0.13b A
62840712 A
47740172 B
116420452 B
1251£0.11b B,
1491£0.262 A
740843242 A
787149512 A

7115:£3.26bc A

7180220 B
7.38£0.05b AB
794022 A
4176£047a A
4135153 A
37.46:1.88ab A
3534012 A
295£0.222b A
203+0.272b B
15871361 A
13281342 AB
10240450 B
0.54£001a A
0.49£0.00ab B
046£0.02b B
6.47£0.150b A
6.00£0.43ab A
437+0.46ab B
1185£029a B
14.11£0.6ab B
19.13£2.400 A
76624143 A
84113072 A

81.57:£3.90ab A

7.44£0.182b A
7.880.082b A
7.83£0.162 A
41880750 A
38.941962 A
37.15£172b A
3540062 A
285£0.19b B
1.98:+0.28ab C
971£0.62b A
5.78£0.86b B
418£049c B
051£0.02ab A
051£0.01ab A
0.49£0.03ab A
69740082 A
5.5640.26ab B
4.0440372b C
1183£0.17a B
1373£0.46ab B
194422292 A
82431262 A
762442340 A

76.76:1.58bc A

MG14

7.08+0.08b B
7.61£0.24ab AB
7.84£0.150 A
418140752 A
39.8740.682 A
40674133 A
356£0.11a A
298+0.09ab B
24320226 C
9.86:£0.18b A
6.03£0.28b B
474£042bcC
054£0.020 A
0.58+0.042 A
0.49£0.03ab A
6.61£0.02ab A
5.19+£0.32b B
48840272 B
1175£023a B
13.42£0.40ab B
1696+ 1431 A
777241302 A
69.4043.150 A

82.445.81ab A

7.32£0.18b B
7.87£0.162b A
8.16£0.08a A
40770312 A
37.72£041a B
33.09£0.395 C
3384012 A
254£0.17b B
175£02bC
9.46%134b A
528£0520 B
4.97£0.38bc B
052£0.01ab A
052£0.02ab A
0.5£0.03ab A
65£031ab A
489£0220 B
3460236 C
1209£0.262 B
15.01£0.94a AB
1936+2.00a A
783942102 A
731142662 AB

66.02£3.00c B

Lowercase letters in the table indicate significant diferences between treatments in the same sol ayer, and uppercase lettrs indicate significant differences between diffrent sol layers of the

same treatment.
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Group TS WST®

Latitudeand Longitude | N 42°48", E122°32 N42°3,E120°5"
TN/(gekg™)* 0.12£001 087001
TP/(gekg™)* 0.31£0.02 0.61£0.03
SOC/(gekg™)* 120£0.14 8074052
pH 574005 7074012
EC/(Sem™) 44.8547.27 747541869
AN/(mgekg ) 15172578 74084838
NH,"-N/(mgekg™)" 3.17£072 3.10£0.05
NO,™-N/(mgekg™)' 5324126 993228
SP/(mgekg™") 21392161 2814079
ON/(mgekg™)* 0.12£001 0.87£0.01

“TS represents lemperate steppe.
WST represents warm-temperate shrub.
‘TN represents totalnitrogen.

“TP represents total phosphors

SOC represents soil organic carbon.

EC represents electrical conductivity.

AN represents alkali-hydrolyzable nitrogen
NH,"-N represents ammoniur nitrogen.
NO,"-N represents nitrate nitrogen.

SP represents available phosphorus.

N represents organic nitrogen.

The same as below.
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Microbial types imer na Primer sequence

niftt Upstream AAAGGYGGWATCGGYAARTCCACCAC 432
Downstream TTGTTSGCSGCRTACATSGCCATCAT

amoA-AOB Upstream GGGGTTTCTACTGGTGGT 491
Downstream CCCCTCKGSAAAGCCTTCTTC

amoA-AOA Upstream STAATGGTCTGGCTTAGACG 635
Downstream CACCGTTTACTGCCAGGACT

nirk Upstream GGMATGGTKCCSTGGCA 514

Downstream GCCTCGATCAGRTTRTGG
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gene Slope ter R2

niftl -3.2782 39200 0.9989 10186
AOA ~33755 39228 0.9984 97.81
AOB -37144 42123 0.9983 85.86

nirk -3.4435 42184 0.9982 95.17
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