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Dynamic changes of morphological parameters of tobacco root in field. MA Xinming!, XI Lei', XIONG Shup-
ing!, YANG Juan®? ('Agronomy College of Henan Agricultural University, Zhengzhou 450002, China;
2Department of Geography, East China Normal University, Shanghai 200062, China ).-Chin. J. Appl.
Ecol .,2006,17(3):373~376.

The study with rhizotron showed that the total length of tobacco’s second order lateral root had a much more in-
crease than that of first order one, and the root length.developed rapidly during 26~ 40 d and 56 ~ 70 d after
transplanting for the second and first order lateral root, respectively. Before tip pruning, the branch root density of
tobacco was decreased in order of 10~20 >0~ 10 >20~30>30~40 cm soil layer. The branch density of main
root was the highest in 7~21 cm soil layer. The deeper the soil layer, the bigger the ratio of dry weight and root
length, but the distribution was reverse at 90 d after transplanting. The first order lateral root length density dis-
tributed in “S” curve in 0~ 10 cm soil layer and in double climax curve in 10~20, 20 ~ 30 and 30~ 40 cm soil
layers, while the second order lateral root length density became bigger with the course of growth period, which
was in “S” curve in 0~ 10 c¢m soil layer and in single climax curve in other soil layers.

Key words Tobacco root, Root morphology, Branch root density, Ratio of root length and dry weight, Root
length density.
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Fig.1 Schematic sketch of roots box.
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Table 1 Increasing ratio of first and second order root length (m-d™')

BE _ A5 KM Days after transplanting(d)

Root order 0~25  2%-40" 41<55 %6~  71~%0 91~110
1 iR i

Firt cxder oot 0.6218 1.3012° -0.0099 0.2118 0.1093 0.0369
2 BMR ;

Secorel omder oois. 22127 6.7685 5.606311.6349  7.7318  0.3288

R A% S A TR Negative number means the decrease ratio of root total

‘length.
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Fig.2 Change of dry weight and increasing ratio.
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Table 2 Dynamic change of first order root density according to growth
stage and space in soil(No*cm™!)

BRERH 0~10 cm 10~~20 em 2030 ¢m 30~40 cm
Days after

transplanting(d)

25 1.147 1.334 1.120 -

40 1.446 1.551 1.368 1.095
55 1.846 2.116 1.540 1.141
70 2.573 2.516 1.929 1.834
90 2.739 2.557 2.524 2.395
110 2.816 2.613 2.135 1.781
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Table 3 Dynamic change of the first order root density on main reot(No*em”™ )

1R

BB G X Days after transplanting(d)

Sail depth 25 40 55 70 90 110

(em) 0~7 7~21 ~35  0~7 7~ A~35  0~T T7~2 A~FB 0~ T~2 A~ 0~T 72 A~B 0~ T~2 A~
0~10 1.099 1.310 = 1.401 1.664 ~ 1.556 2.506 2.091  2.349 2,985 2.447 2,414 2.832 2.700  2.426 3.002 2,757
10~20 0.973 1.203 0.889  1.359 1.453 1.228  2.004 2,048 2.043  2.537 2.421 2,365  2.231 2.620 2.500  2.335 2.752 2.584
20~30 0.71 1,123 0.819  0.970 1.307 1.295  1.278 1.472 1.376 1,773 2,113 2.109  1.960 2.600 2.448  1.773 2,436 2.259
30~-40 - - - - 1194 1.130  1.034 1.074 1.065  1.579 2.064 1.855  1.404 2.449 2.373  0.908 1.577 1,259
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Table 4 Simulation function of root length density for different root orders

TBERE R WaHE # 4 Point turn HREW
Depth of soil Root order Simulation function Correlation coefficient
(cm) 3 iz

0~10 1 S MM First order root y=5.041/1 + (3745 70.038) 41.5 115.1 0.9071*"
0—~10 2 B4R Second order root y=42.214/1 + f4:94270.0653) 55.5 95.8 _0.9755""*
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