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Abstract: In order to investigate the root distribution and relationship of a poplar ( Populus L.) -alfalfa ( Medi-
cago sativa L.) silvopastoral system, the spatial distributions of root length density ( RLD) , average root diameter
(ARD) , and specific root length ( SRL) of 3—year—old alfalfa and 7-year—old poplar in the 0~60 cm soil depth in
sole and intercropping systems, were determined and analyzed by WinRHIZOTM software. The result showed that
intercropping reduced 10.01% ~54.29% RLD of alfalfa, and reduced 11.15% ~37.30% of ARD of alfalfa in the 20
~60 cm soil layer. The specific root length (SRL) of intercropped alfalfa was 10.52% ~28.78% higher than that of
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sole alfalfa. Oppositely, intercropping increased 20.36% ~28.08% of ARD of poplar in the 0~40 cm soil layer, and

increased 15.51% ~34.23% of the RLD of poplar in the alfalfa grown areas in the 0~20 cm soil layer. The poplar

SRL was less affected, and the difference between sole-cropped and intercropped SRL was determined only in the O

~20 cm soil depth on August 5, the sole-cropped poplar SRL was 14.46% higher than intercropping. The highest

yield of sole-cropped or intercropped alfalfa was both at the first harvest stage, and intercropping reduced the yield
of alfalfa. In the first, second, and third harvests, the yield decreased by 24.7% , 30.9%, and 43.7%, respective-
ly. The total yield of alfalfa in the poplar/alfalfa silvopastoral system was reduced by 31.2%, compared with the

sole cropping. According to the land equivalent ratio, the combination of poplar and alfalfa added additional income

from alfalfa, and it increased the productivity rate by 41%. In summary, the root distribution and growth of alfalfa

in forest and grass complex system were adversely affected, and the root system of poplar was beneficially affected.

Compared with the sole cropping, the silvopastoral system had higher productivity and resource utilization efficien-

cy, and had the potential to improve the ecological and economic return of the shelter belt in Xinjiang.

Keywords: silvopastoral system; poplar; alfalfa; root distribution characteristics; yield; Xinjang
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Table 1

Hay yield of alfalfa and stem volume yield of poplar in sole or intercropping system

EECREE e Bt F 2R
WA Hay yield of alfalfa/(kg « hm™) Stem volume yield of poplar/(m?® - hm™2)
’ AR AR T (R e " e LER
Haveet sage g FUECHRITED WECREED o i i —
) Intercropped Intercropped o . Lo
Sole (net area) ( gross area) Significance Sole Intercropped Significance
PR
1%}1&:)\ . 7731.72 5816.32 3739.06 * - - - -
st harves
A — Y
ZnT}Ta:/\mt 5252.62 3625.65 2330.75 * - - - -
5 — v
SrTl;r{t " 4151.31 2336.78 1502.21 * - - - -
arves
A7 Total 17135.65 11778.75 7572.02 * 142.62 138.84 ns 1.41

FE B —WUER (2018 4E 6 A 6 H ), 4 kgl (2018 4E7 A 21 H), 55 =W IMik (2018 49 A 4 H) , FI/NX S AU E 1Y = B T8
LER; * F/RTE P<0.05 (/KT L EAERIRIVER S22 5 ns, FRRFE P<0.05 7KV B fERIR RS AT B2 5
Note : The first harvest (June 6, 2018) , the second harvest (July 21, 2018) , and the third harvest ( September 4, 2018) , and the LER was deter-

mined using the gross area of intercropped alfalfa. * indicates significant difference between the sole and intercropping treatments at P<0.05 level; ns in-

dicates no significant difference at P<0.05 level.
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