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Effects of interspecific interactions on productivity of
the intercropping system of intercropping Stylosanthes
guianensis / Paspalum atratum

ZHANG De, LONG Hui-ying
( Institute of Tropical Eco-Agricultural Sciences, Yunnan Academy of Agriculture Sciences, Yuanmou, Yunnan 651399, China)

Abstract: To uncover effects of interspecific interactions on productivity of the intercropping system of intercropping
Stylosanthes guianensis/ Paspalum atratum , three treatments, respective monoculture of S. guianensis and P. atratum ,
P. atratum/S. guianensis reciprocal intercropping, were designed to observe difference in growth, biomass, and equiv-
alent ratio of the biomass of the whole plant, phenology, as well as soil organic matter, total nitrogen and total phospho-
rus of sample plot under the three treatments in the whole growth period. The results showed the LER of biomass above-
ground and underground was 3.05 and 3.52 respectively 270 days after planting in intercropping system and LER was
greater than 1, which indicated that the intercropping system had its advantage. Compared with monoculture, phenology
of P. atratum in intercropping system delayed for 5 days, and its growth and biomass were higher than those in monocul-
ture. Its plant height, root length, dry yield and root yield were higher than those in monoculture by 9.67 ¢m, 7.33 cm,
345.50 g*strain~', 131.67 g-strain~' respectively. Compared with monoculture, the stage of branch, flower buds and
flowering of S. guianensis in intercropping system delayed for 5 days, 15 days and 5 ~ 15 days respectively, and its
growth and biomass were lower than those in monoculture. Its plant height, root length, root shoot ratio were lower than
those in monoculture by 10.64 cm, 0.54 em, 0.08, 0.84 grain* strain~ ' 14.29 g'strain_] and 1.48 g*strain”™ ' The

increase in organic matter, total nitrogen and total phosphorus in the intercropping sample plot after planting was 0.039%
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0.003% and 0.001% . The increase in organic matter and total nitrogen in monoculture of S. guianensis was 0.063 %

and 0.006% after planting. The total phosphorus decreased by 0.001% after planting. Organic matter and total nitrogen

decreased in monoculture of P. atratum by 0.017% and 0.002% after planting. It was concluded that S. guianensis

used phosphobacteria for nitrogen fixation in BNF process. Phosphorus consumption led to the decrease in total phospho-

rus and increase in total nitrogen in monoculture of S. guianensis .

Keywords: interspecific interactions; intercropping system; productivity; soil nutrient
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Table 1 Phenological period of crops in monoculture and intercropping(Time of planting: August 15, 2012)
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Fig.2  Dry maiter accumulation of crops underground part
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Table 2 Growth of crops in monoculture and intercropping( Observing time: May 15, 2013)

R AR 1E¥) RS ilERTS M by i
Pattern Crops Height/cm Depth/cm Root cap ratio Coverage/ %
FEAEEL S. guianensis 90.67 +9.61 49.00+5.20 0.54 99.33+0.58"
L Monoculture 1 e S
AR P, atratum 80.33+6.11 46.67 +2.31 0.58 96.33+5.51
N FEAERE S, guianensis 80.03+4.24 49.54+7.07 0.62 58.67 +10.02
EEG Intercropping v
BATEM P, atratum 90.00 + 4.24 54.00+0.00 0.60 94.67+7.77

* R PEREAE RN SR W3 R TR P AE AR (P < 0.05) .

% represents the total cover of the S. guianensis in monoculture treatment is significantly higher than that in intercropping treatment ( P <0.05).

x3 BIESHERSSEUNENE

Table 3 The biomass of crops in monoculture and intercropping

g/ Chi-#k-) TR/ (o) WRETE/(eH) LNV v

5 p - i)
PR 152 Amount of root nodules Amount of plant Root dry weight IENES o
Pattern Crops . o . o K
/(Grain+plant ") /(g plant™") /(g-plant™") Root yield
FEAEEL S. guianensis 903.00 + 296.47 148.37 £ 61.38 9.05+1.54 0.06
BAA/E Monoculture .
BAFER P, atratum 0 284.80 £ 82.45 78.33%19.67 0.28
‘ HAEHE S, guianensis 893.16 + 163.34 124.08 +28.43 7.57+2.51 0.06
[8]4E Intercropping N ) ) )
HITEM P, aratum 0 630.30" £95.18 210.00" £9.48 0.33"
[FIFE 4 b 224 o L (i L FB A
LY R=N
wE) - 3.05
LER of Intercropping ( biomass
aboveground )
[F)AE - b 2 L (R AR A
LY R=N
Wa) 3.5

LER of Intercropping ( biomass
underground )

e R AP EFRTE AR AN AP T 2252, B2 0.05.

Note: * represents the significant differences of P. atratum between monoculture and intercropping( P = 0.05)
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Table 4 Increase in organic matter, total nitrogen and total phosphorus in soil before and after monoculture and intercropping

TRURE B[R] FIFEAE D AHLBT g X
Sampling Sample plot Organic matter Total nitrogen Total phosphorus
time of plant /% (N, %) (P, %)
FEAEREBRAE S, guianensis monoculture 0.731 0.036 0.016
et
ﬁ‘fﬁﬂi#ﬂjﬁu S BIAAE P, atratu monoculture 0.653 0.034 0.015
Beforecrop —
. VR e i T A
planting 7‘3:4{4?/““%%@@@1”': ) ) 0.755 0.039 0.015
S. guianensis/ P. atratum intercropping
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i AN
FiLf 4.4 ,H B AEBLAAE P atratu monoculture 0.636 0.032 0.015
Four months After
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S. guianensis/ P. atratum intercropping ' ' '
FEAEE A S. guianensis cv.Reyan 2 monoculture 0.063 0.006 -0.001
B 1 e
PR S8 it MTERAE P, aratw ov. Reyan 11 monoculture -0.017 -0.002 0
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planting FEFERE/ FRAF R R 0.039 0.003 0.001
S. guianensis/ P. atratum intercropping ' ' '
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