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Impact of conservation tillage on crop growth and soil and water retaining under
grain-legume-grass strip intercropping in slope land
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Abstract: In atiempt to discover the ways to effectively prevent water and soil lose, improve water use efficiency
( WUE) in sloping land, perennial crop alfalfa and some annual crops including wheat, potatoes were used in this paper
to study the impact of various cropping patterns and tillage methods on crop growth , soil moisture, WUE and soil ero-
sion. The results showed that (1) the order of the potential ability of different cropping patterns to conserve the soil water
and prevent the soil loss was as follows: no-tillage + straw mulch (NTS) > no-tillage (NT) > traditional (T); (2)
conservation tillage mitigated the soil erosion. The order of the potential ability of different cropping pattems to mitigate
soil erosion was as follows: NTS> NT > T; (3) The no-tillage + straw mulch and no-tillage planting methods increased
soil moisture and water use efficiency in semi-arid areas and reduced soil erosion compared to the conventional farming.
Different cropping patterns showed different potentials in enhancing soil and water conservation and preventing soil ero-
sion. The descending order of their potentials was NTSpy > Tpy > NTS¢ > Tep > NTSyr > Twy- In conclusion, NTS could
improve water use efficiency and effectively control soil erosion. Forage beans septum planting combined with conservation
tillage measures could not only enhance the water and soil conservation and ameliorate the ecological influence of soil ero-
sion, but also increased economic efficacy of land usage. Application of NTS in crop planting should be recommended
and promoted.
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Table | The rainfall in test areas in 2011 and the average monthly precipitation from 1970 to 2010

mE A 13 Month
Ttem 1 2 3 4 5 6 7 8 9 10
2010 £ 2.6 0 28.6 23.6 9.6 65.8 69.6 95.6 69.9 —
2011 4 14.2 12.2 4.8 24.2 24 75.2 51.6 84.22 72.3 —
F4F - 1 (1970—2010)

. 4.6 .1 2 4.6 53.4 77.4 82.6 49.5 28.5

Average for 1970—2010 3.3 12 8
TREW CV/ % 81.2 82.8 66.2 66.4 61.8 4.6 56.9 4.7 52.7 55.2
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Table 2 The soil physical properties in test areas

E B&/em FHE/(grem™®) fLBRE/%

Test Layer Unit weight Porosity
W TR R 0~5 1.2425 49.0947
Bt ERE

The forage-beans partition 5~10 1.2282 49 .4742

with planting conservation

tillage trials 10 - 30 1.2586 49 .4449
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F4 7 AWK, B% T S8 E 4 F 2007—2010 4 3
A, R4 9—10 A WK, £ E B TE 2007 f£4%
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SERUMEFE A B A, RS 2,4 - D MEHBERR
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2010 F 5L E 2011 F/pE, HHK C~P>W). 5
P /NE YT (2009 £ DA E>2010 F/hE
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740.03 kg,

F3 HBRAEHR
Table 3 Experimental treatment
EhESE DRESE EHE 5%
X (Y EEEE EEEEE EHEEE BT

Farming methods  Spring wheat and Potato and lucerne

lucerne intercropping intercropping

Chickpea and lucerne

Operation method

intercropping
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Table 4 Crop growth and development process under different cultivation measures/d

HH & H Seeding stage

FFAEB] Flowering stage A Maturing stage

f{x7] R
Crop Sowing stage T NTS T NTS T NTS
/NFE Wheat 3.10 3.17 3.23 5.30 6.5 7.20 7.25
S % Potato 4.10 5.10 5.15 6.10 6.13 10.5 10.5
PEYE G Chickpea 4.7 4.26 4.26 6.15 6.20 7.15 7.16
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Fig.1 Annual crop soil water content before sowing
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Table 5 An annual crop water efficiency in test II
]
T i NTSyL_w To-w NTSp,-p L NTS¢_¢ Ter-c
reatment
ﬁﬂﬁ/mm 251.031 258.156 380.675 382.586 233.808 227.676
Evapotranspiration
7 ‘hm-?
*‘E?fcﬁi/gkg,hm ) 340.017 270.384 5259.523 5722.509 1029681 797.818
Economic yield
h: . -1, -1
KA HABE (kg™ a1 1.354 1.047 13.816 14.957 4.404 3.504
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Fig.3  Soil water storage dynamics of annual crops for forage-beans crop rotation system under different farming methods
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Fig.4  Soil water storage dynamics of perennial crops for forage-beans crop rotation system under different farming methods
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Table 6  Total soil erosion of forage beans separated planting with experimental conservation tillage

FEH K Soil erosion NTSq Ter NTSw, Twr NTSp Tp,
#WE Runoff/(m® hm~2) 192.15 206.43 231.73 246.32 142.80 167.85
& Erosion amount/(kg* hm™?) 4518.69 5488.01 7715.02 9179.68 2487.10 3351.17
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Table 2 The yield and rate of optimal fruit rate

under different mulching modes

e BRE Hurg R %
Individual weight  Yield of per plant Excellent fruit
Treatment

/g /kg /%

I 203.1ab 44 0B 76

I 203.8ab 45.4B 63

[t 218.8a 48 .0A 85

I\j 198 .5ab 34.8C 68

CK 185.5b 33.8C 56

2011 FFERBRPE RWEH T - HRKAEEANKBER T,
Xt HAR SRR,
Note: A large range of hail have effect on its excellet fruit rate during

apple fruit ripening in 2011.
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