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Root Growth Characteristics of Four Species Leguminous
Forage in Immature Loess Subsoil

DU Tian-qing', MIAO Guo-yuan'* , HAO Jian-ping', YANG Jin-zhong®, CUI Fu-zhu', XUE Jian-fu'
(1. Shanxi Agricultural University, Taigu, Shanxi Province 030801, China;
2. Qingdao Agricultural University, Qingdao, Shandong Province 266109, China)

Abstract; The root-growth rhythm of four leguminous forage species in immature loess subsoil was studied
by root-tube soil column culture methods. Results indicated that the root growth index of four legume spe-
cies followed an “S”-shaped growth model (classified as slow-increased period, rapid-increased period and
peak period). Root biomass had no sharp decrease with root aging death during a one-year growth period.
Vertical distribution of roots had significant difference for all tested legume species. The dry biomass of
root showed “T”-shaped distribution model for vertical depth and root biomass followed an index mode of

—bx

decreasing successive reduction (Y=A « ¢ ). The root and shoot growth model of four leguminous forage
species typified the following four categories: synchronous growth type of root and seeding (crown vetch),
permanent growth type of seeding strength (sweet clove), persistent growth type of root strength (alfal-
fa), growth type of weak seed and root (red clover). The root-growth climax of legumes appeared in a
subsequent growth period and later than canopy. This study supplied a theoretical basis for developing a
sound technical system of high yield and promoting coordinated growth of seedling and root system of legu-
minous forage in immature loess subsoil.
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Table 1  Root morphological characters of four leguminous forage at different growing stage in the first year

Days after Root N Increment Main root Increment Main root Increment Longest Increment Root dry  Increment
oot No.
sowing/d No. /day length/cm No. /day  thickness/cm  No. /day lateralroot/cm  No. /day weight/g  No. /day
20 29.23+1.33 15.37+1.58 0.15740.029 15.77£3.73 0.0050£0. 0004
43 117.93+2.52 3.86 26.58+2.18 0.49 0.37740.022  0.0096 17.68+3.05 0.08 0.02762£0.0082 0.0001
Alfalf 65 139.86£13.00 1. 00 35.7245.69 0.42 0.5024+0,022  0.0057 21.82£3.68 0.19 1.638940.4863 0.0732
alfa
86 143.75+7.11 0.19 57.1046.10 1.02 0.62440,142  0.0058 27.63+3.06 0.28 2.6457+0.4013 0.0479
119 146.17+9. 46 0.07 61.40+1.62 0.13 0.62940.047  0.0002 29.85+6.76 0.07 3.7975%+0.3293 0.0349
20 1, 67+2.67 13.43£1.11 0.19940.005 0.0272£0.0107
43 37.0040.58 1.41 28.13+2.03 0. 64 0.54240,022  0.0149 10.77+1.12 1.419740.3791 0. 0605
Sweet 65 124.33+14.84 3.97 53.8045. 97 1.17 0.60640.028  0.0029 17.43+6.13 0.30 3.7946+0.5159 0.1080
clove 106 171.83+26.82 1.16 66.77+4.68 0.32 0.73540.031  0.0031 23.25+4.10 0.14  4.0702%£0.4908 0.0067
133 282.00+14. 46 4,08 86.62+1.98 0.74 0.8194+0.074  0.0031 30.00£7. 37 0.25 6.12332£0.0904 0.0760
20 1.0040. 00 10.3742. 30 0.12240.011 0.0045+0.0018
43 4,0040.57 0.13 13.23+4.19 0.12 0.15540.006  0.0014 0.010440.0004 0.0003
Crown 65 13.50£9.50 0.43 21.87+1.27 0.39 0.2384+0.031  0.0038 0.0765+0. 0297 0.0030
vetch 86 15.0041.53 0.07 25.6047.26 0.17 0.45840.012  0.0100 0.1364£0.0516 0.0027
119 20.0042.08 0.15 29.60+2.19 0.12 0.49740.070  0.0012 0.247740.1219 0.0034
20 4,3340.33 8.8540.66 0.10540. 045 7.6040.58 0.0024£0. 0004
43 29.0041.15 1.07 17.434£0. 33 0.37 0.187£0.004  0.0036  18.50£0.87 0.47  0.0153£0.0035 0.0006
Red 65 42,0040, 87 0.59 25.55+1.74 0. 37 0.30540.004  0.0054  25.98+3.14 0.34 0.3198+0.0546 0,0138
clover 86 137.25+12.00 4,33 30,7642, 45 0.24 0.41040.024  0.0048  32.68+8.05 0.30 0.7711+0.1289 0.0205
119 147.00+5.93 0. 30 33.90%3.56 0.10 0.43440.048  0.0008  35.50+1.44 0.09 0.8459+0.2486 0.0023
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Table 2 Vertical distribution of root weight at full-bloom stage in the second year

Alfalfa Sweet clove Crown vetch Red clover
Soil depth
Root weight/g Ratio/ % Root weight/g Ratio/ % Root weight/g Ratio/ % Root weight/g  Ratio/ %
0~20 cm 25.69302A 32.41 79. 956027 43.62 10.50932A 26.39 8.7332%A 54,34
20~40 cm 10. 16708 12.83 27. 35458 14.92 9.2018bA8B 23.11 2.95310B 18.37
40~60 cm 7.4879<¢ 9.45 15. 7763 8.61 8. 0444¢BC 20.20 1.8010<¢ 11.21
60~80 cm 5.75784D 7.26 11. 170040 6.09 7.4167< 18. 62 1. 22409¢D 7.62
80~100 cm 4, 6621 dDE 5.88 9, 7664dDE 5.33 4,65234P 11. 69 1.08134P 6.73
100~120 cm 4, 54924DE 5.74 8. 4702deDE 4.62 0.2788¢F 1.73
120~140 ¢cm 4, 2792¢PEF 5.40 7.9159¢PE 4.32
140~160 cm 3. 4289¢EFG 4.33 7.1878¢E 3.92
160~180 cm 2. 6450eFGH 3.34 6.8260¢F 3.72
180~200 cm 2. 2489fehGH 2.84 5. 8505FF 3.19
200~220 cm 1. 9875hGHI 2.51 2.82028FG 1.54
220~240 cm 1. 7897#hGHI 2.26 0.2084#G 0.11
240~260 cm 1. 59928hiGHI 2.02
260~280 cm 1. 5783#hiGHI 1.99
280~300 cm 1.1081hiH! 1. 40
>300 cm 0.2820" 0. 36
Total root weight/g 79. 2630 183. 3022 39. 8245 16.0714
Shoot weight/g 31.9700 347, 8800 34. 8806 47.7000
/ Root/Shoot 2.4793 0.5269 1.1417 0. 3369
(P<<0.0D), (P<C0.05)

Note: Different capital letters in the same column indicate significant difference at the 0. 01 level, different small letters in the same column indicate significant

difference at the 0. 05 level
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Fig. 1 Distribution of root weight in different soil depth at full-bloom stage in the second year
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