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Intercropping involves the simultaneous growing of several plant species in the same field and
the cropping strategy is known to improve the use of plant growth resources in space and time.
Technical difficulties in determining belowground competition complicate improvements in the
understanding and management of competitive interactions among species. The present work
evaluates a method (modified from [1]) for the study of root distribution.

A field study was carried out in 1999 at Rise National Laboratory Denmark (55°41'N, 12°
05°'E) on a sandy loam with 11% clay. Field pea and spring barley was grown as sole crops and
intercrops using a replacement design. The experimental plots (6 m x 3.4 m) were laid out in a
complete one-factorial randomised design including three replicates. In the laboratory 0.45 mL 32P(>4-
solution (0.22 mCi mL 1) were dispensed into gelatine capsules arranged in copper trays placed over
dry ice. In four microplots (50 cm x 50 cm) of each main plot the frozen capsules were introduced via
16 individual PVC-tubes (12 mm diam.) installed in four depths: 12.5, 37.5, 62.5 and 87.5 cm to
simulate root distribution in the 0-25, 25-50, 50-75 and 75-100 cm soil layer, respectively. Holes were
drilled using a 10 mm auger prior to installation of the PVC-tubes by means of push rods fitted inside
the tubes. After introducing the capsules the tubes were filled and compressed with washed sand. The
tubes were kept in the soil throughout the experiment. The second highest fully developed leaf from
25 individual plants in each microplot was collected for each sampling - samples were taken
continuously starting 25 days after germination. Measured radioactivity (cpm mg"1 dried leaf biomass)
was used as qualitative measures of root distribution using scintillation counter in Cerenkov mode.
Sampling inside and in the rows next to the microplot was representing vertical and horizontal root
distribution, respectively.

Data show that about 95% of the vertical pea root system were distributed in the upper 12.5 cm
soil layer compared to barley distributing about 25-30% of its vertical root system from 12.5 to 62.5
cm (Fig. 1). The barley root system is fully established in the 0 to 12.5 cm soil layer 25 days after
germination, while this occurred 10 days later for pea (data not shown). Pea shows no differences in
the rate of vertical root growth comparing sole cropping and intercropping whereas intercropped
barley distributes a significant higher proportion of the vertical root system in 37.5 to 62.5 cm
compared to sole cropped barley (Fig.l). Data also show a more rapid horizontal root development in
the intercrop than the sole crop for both species, and more rapid for barley than for pea. However, late
in the season the horizontal root pattern is more ambiguous.
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Fig. 1. 32P uptake from four depths: 12.5, 37.5, 62.5 and 87.5 cm as percentage of total32P activity in harvested biomass.
1С = intercropping andSC = sole cropping.

By using the present method it was found that barley had a fester distribution of its root system
compared to pea, which may be one of the explanations for barley being the stronger competitor in the
intercrop. Another important finding was that intercropping compared to pure stand cropping induce a
deeper growing barley root system and a faster horizontal root development by both species indicating
a potential improvement in the search of natural nutrient sources. Other data from the present study
using 15N technique show that it is possible to increase the input of biological nitrogen fixation into
temperate agroecosystems using pea-barley intercropping without compromising N use-efficiency,
yield level and stability, as discussed by [2].

The modified method shows some obvious advantages:
- Preparation of the radioactive 3 2P solution/capsules is done in the laboratory where all

appropriate precautions for contamination can be taken.
- Accurate amounts of radioactive tracers are precisely placed at specific soil depths without

any contamination hazards of the soil layers around the deposition.
- It is easy to differentiate between root distribution of simultaneous growing intercropped

plant species taking individual leaf samples.
- Compared to [1] this modified method minimises changes of soil structure and compression

of soil material caused by preparing an access hole for the capsules. In addition, the 2-mm
difference between auger and PVC-tubes avoid air gaps along the soil-tube interface.
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