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Research on Root Temporal and Spacial Distribution of
Intercropped Cereal and Legume Crops

CHEN Gui-ping , CHAI Qiang* and NIU Jun-yi

(Agronomy College of Gansu Agricultural University, Lanzhou Gansu 730070,China)

Abstract: A soil column culture experiment was carried out in this study to investigate the root distri-
bution characteristics of intercropped crops. The result showed that, in the wheat seedling stage,
bloom stage, filling stage and mature stage, the dry root weight of wheat kidney-bean intercropping
(IWK) is improved by 50.82%,2.42%,31.94% and —4. 83% compare to the mono cropping respec-
tively, and that of the wheat broad-bean intercropping (IWB) is improved by — 6. 82%, 7. 26 %,
14.66% and —7. 25% correspondly. In the whole growth stage, the root weight of IWK and IWB
mainly distributed in deeper soil layer in the earlier growth stage, but reversed in the latter growth
stage. In the seedling period and bloom period, the root distribution range of IWK and IWB are broa-
der than monoculture, In the filling stage and mature stage, the root of monoculture mainly distribute
in 0~50cm soil layer, but the root of intercropping mainly distribute in 0~ 70cm soil layer. In the
whole growth stage, the dry root weight of the IWB dynamic shown as a dual-peaked, but that of the
other cropping patterns shown as a mono-peaked one. The root moisture content of the intercropping
is higher than that of the mono cropping in deeper soil layer.
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Tablel Root space distribution of intercropped wheat kideney-bean and broad-bean in different growth stage

M F & Root dry weight in different soil layer /g

i 8 FEH B Percentage /%

Sa’i’i Trffﬁem 0~10 10~20 20~30 30~50 50~70 0~70 0~10  0~20 0~30  0~50 0~170
/em /em /em /em /em /em /em /em /em /cm /em

5/6 IWK 2.65b 2.06a 0.58¢ 2.82a 0. 35 8.46 a 31.32¢ 55.67 ¢ 62.53 b 95.86 a 100 a
CKIWK 2.50b 1.15b 1,09b 0.8%9¢ / 5.63 ¢ 44,40 b 64.83 b 84,19 a 100 a 100 a

IWB 2.73b 1.37b 1,44a 1.28b 0.70 7.52b 36.30 ¢ 54,52 ¢ 73.67 b 90.69 a 100 a

CKIWB 4.14a 1.84ab 1.20ab 0.89 ¢ / 8.07 a 51.30 a 74.10 a 88.97 a 100 a 100 a

27/6 IWK 4.43b 2.60b 2,93a 1.87a / 11.83¢ 37.45b 59.43 b 84,19 a 100 a 100 a
CKIWK 2.65¢c 2.64b 3.15a 2/1la 1,00 1L.55¢ 22.94¢c 45.80 ¢ 73.07b 91.34b 100 a

IWB 7.63a 3.43a 2,13b 1.93a 0.25 15.37a 49.64a 71,96 a 85.82a. 98.37a 100 a

CKIWB 5.38b 3.09ab 2.84ab 2.02a 1.00 14.33b 37.54b 59.11b 78.93ab 93.02b 100 a

8/7 IWK 4.07ab 2,22b 2.47a 2.41a 0.52 11.69b 34.82b 53.81 b 74.94 b 95.55 a 100 a
JWK 2.96b 1.80b 1.24b 1..65b 1.21 8.8 c 33.41b 53.72b 67.72c 86.34b 100 a

IWB 6.73a 3.37a 2.44a 1.78b 0.70 15.02a 44.81a 67.24 a 83.49 a 95.34 a 100 a

CKIWB 5.68a 3.25a 1.86ab 1.26c¢ 1.06 13.10ab 43.36 a 68.17 a 82.37a 91.98 ab 100 a

27/7 IWK 3.83b 2.20b 0.92b 1.33¢ / 8.28 b 46,26 ab 72.83 a 83.94 a 100 a 100 a
CKIWK 2,57b 2.26b 1.24ab 1,55¢ 1.09 8.7b 29.54 ¢ 55.52b 69.77b 87.59b 100 a

IWB 7.68a 1.93b 1.85a 1.92b 1,45 14.83a 51.79a 64.80 ab 77.28 ab  90.22 ab 100 a

CKIWB 6.63a 3.09a 2.00a 2.67a 1.60 15.99a 41.46b 60.79 ab 73.30 ab 89.99 ab 100 a‘

HCK #Rs B JENRFENG—L N EFEERA—BRENHARLCEROERESA K LEE. /" KRR RBRADENE,

TR,

Note; The CK is the control of the intercropping, the value is half of the mono crops sum; the small letter means the difference is signifi-

cant between treatments at 5% in the same sampling stage, “/” idicate the root is too light to weight,same as below.
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Table 2 Root space distribution of mono wheat kideney-bean and broad-bean in different growth stage
NCES=2 0 &R FE S
H 'y | Root dry weight in different soil layer /g Percentage /%
Date Treatment 0~10 10~20 20~30 30~50 50~70 0~70 0~10 0~20 0~30 0~50 0~70
/em /em /em /em /em /em /em /em Jem /em /em
5/6 MW 4.42a 1,83a 1.93a 1.45a / 9.63a 45,90 ab 64.90 b  85.15 ab 100 a 100 a
MB 3.85a 1.84a 0.45b 0.33b / 6.47 b 59.51 a 87.95 a 94.85a 100 a 100 a
MK 0.57b 0.47b 0.23b 0.32b / 1.59 ¢ 35.85¢ 65.41 b 79.88 b 100 a 100 a
27/6 MW 3.77b 3.40a 4.33a 3.37a 2.00 16.87a 22.35b 42.5b 68.17b 88,14 b 100 a
MB 6.98a 2.77ab 1,35b 0.67b / 11.77b 59,30 a 82,84 a 94,87 a 100 a 100 a
MK 1.53¢ 1.87b 1.97b 0.85b / 6.22 ¢ 24.60 b 54.66 b 86.33 ab 100 a 100 a
8/7 MW 4.19b 2.90a 1.63ab 1.8a 0.52b 11.1b 37.75ab 63.87 a 78.56 a 95,32 a 100 a
MB 7.16a 3.59a 2,092 0.65b 1,60ab 15,09a 47.45a 71.24a 85.09a 89.40 ab 100 a
MK 1.73c¢ 0.69b 0.85b 1.44ab 1.90a 6.61c¢ 26.17 b 36,61b 49.47b 71.26 Db 100 a
27/7 MW 4.53b 3.23a 1.58ab 1,83b 1.30ab 12,47b 36.33a 62.23 a 74.90 a 89.57 a 100 a
MB 8.73a 2.95ab 2.42a 3.50a 1.90a 19.5a 44.77 a 59.90 a 72.31 a 90.26 a 100 a
MK 0.60c 1.28b 0.90b 1.27b 0.88b 4,93¢ 12,17 b 38.13 b 56.39 b 82,15 a 100 a
%23 TEALEBURALEPEDRENSKEBESR
Table 3 Water content difference in different crops roet in different soil layers and growth stage
B pos: 0~10 10~20 20~30 30~50 50~70 0~70| H#¥ pis: ) 0~10 10~20 20~30 30~50 50~70 0~70
Date Treatment /cm /cm /em /em /em /em || Date Treatment /cm /em /em /em /em /em
5/6 MW 80b 83b 85a 8la / 82b || 8/7 MW 80ab 78b 8a 76b 70c 79b
MB 92 a 92 a 89a 86a / 92 a MB 83a 87a 84a 85a 8lb 84a
MK 82b 86b 85a 79 ab / 83 b MK 86 a 85a 88 a 83 a 83 b 85a
IWK 81b 83 b 82a 73 b 79 79 ¢ IWK 78b 8lab 78b 83 a 93a 81ab
IWB 91a 82b 84a 85a 82 87 ab IWB 85a 80ab 8lab 8la 79bc 82a
27/6 MW 76 b 71 a 72 a 69 b 75 73b 1 27/7 Mw 8 ab 78b 8l a 76 a 76a 79 be
MB 88 a 87 a 8la 86 a / 87 a MB 88 a 86 a 83 a 77 a 75 a 85 a
MK 86 a 87a 78ab 83a / 84 a MK 87 a 84a 82a 76a T72a 8lb
IWK 80ab 83a 65b 75ab 75 b IWK 79ab 8lab 85a 78 a / 80 b
IWB 87 a 8 a 74ab 80a 79 85a IWB 65b 80ab 86a 79 a 7%a 76 ¢
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