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Root growth characteristics of soybean and faba bean at their seedling stage. CHEN Yang, LI Long, ZHANG
Fusuo (Key Laboratory of Plant Nutrition and Nutrient Cycling of Agriculture Minisiry, Key Laboratory of
Plant Soil Interaction of Education Ministry, College of Resources and Environment , China Agriculture Uni-
versity , Beijing 100094, China).- Chin. J. Appl. Ecol ., 2005,16(11) : 2112~ 2116.

Soybean and faba bean are the two main legumes widely intercropped with cereals (e. g., wheat or maize) in
western China, but have significantly different performance in intercropping system. Compared to soybean, faba
bean has a stronger competitive ability. Considering that underground interspecific interaction makes a significant
contribution to t he advantage of intercropping system, a pot experiment w as conducted to compare the differences
in root growth and morphological parameters between soybean and faba bean at their seedling stage. A PVC
tube, with 10 em in diameter and 50 cm in depth, was filled with quartz and used to grow the crops. Root systems
were scanned by a scanner, and analyzed by WinRHIZO on days 14,21, 28, 35 and 42 after seedling emergence.
The results indicated that on the 42nd day after seedling emergence, the root surface area of faba bean was 2. 61
times larger than that of soybean. Soybean roots distributed in the whole layer of quartz on the 14th day, but
most faba bean roots only distributed in its top layer. Soybean roots were t hinner, and most of them were 0.25~

1.0 mm in diameter, w hile faba bean roots were thicker, and their diameter was mostly between 0.5~ 1. 5 mm.
All of these facts resulted in a higher absorption capacity and nutrient use efficiency of faba bean, w hich could be
one of the reasons that faba bean had a stronger competitive capacity than soybean.
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Table 1 Root surface area, root volume and root dry matter of soybean
and faba bean at seedling stage

Days after emergence ( d)

Ttem Crop 14 21 28 35 2
Root surface area Soybean  2.43*  4.25% 4.42" 527" 634"
(107 2m% dant™ 1) Fababem  2.43%  4.47° 11.56* 15.78° 16.53°
Root volume Soybean 413> 8.50" 8.4 11.93" 12.89"
(107 Om3 e~ 1) Fababen  7.75% 15.65° 41.87% 55.90° 56.82"
Root dry matter Soybean 0.10° 0.18 0.23> 0.37"  0.41P
(g* plant™ l) Faba bean 0.27°  0.30° 0.56" 0.77" 1.03"
* (P> 0.05), (P<

0.05) Values within colimn followed by the same letter are not significant dfferent( P> 0.05), and
these follbwed by the different letters are significant( P< 0.05).
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Table 2 Difference in root length distribution at different depth be
tween soybean and faba bean at the sedling stage( %)

Days after emergence (d)

Depth (cm)  Crop 14 21 28 35 42
0~ 15 Soybean 90.2 82 1 81 4 810 79 4
Faba bean 1000 957 81. 6 79 2 82 3
15~ 30 Soybean 7.7 157 16 6 157 16 1
Faba bean 0 4.2 117 16 3 11. 8
30~ 45 Soybean 2.2 2.1 2.1 3.3 4.4
Faba bean 0 0 6.7 4.5 5.9

root dry matter between soybean and faba bean on 42nd day after

seedling emergence.

3.3
3 3 ,
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12. 45 m, 45.4%, 0.5~ 1.0 mm
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~ 1. Omm 14.92m, 45. 5%,
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Table 3 Root length and its proportion distribution of different root diameter for soybean and faba bean at day 42 after emergence

Diameter class( mm)

Crop 0~ 0.1 0.1~ 0.25 0.25~ 0.5 0.5~ 1.0 LO~-15 1.5~ 2.5 > 2.5
Soybean( m* plant- 1) 1. 70 2.91 12. 45 6. 80 2.33 0. 99 0. 22
Percentage( %) 6.2 10. 6 45. 4 24. 8 85 3.6 0.8
Faba bean(m* plant™ ') 1.77 0. 49 1. 67 14. 92 9. 96 3.57 0. 37
Percentage( %) 5.4 1.5 5.1 45.5 30. 4 10. 9 1.1
, 0~ 15
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Fig.3 Difference for different diam eter between soybean(b) and faba
bean(b) at the growth stage.
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