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Effects of continuous cropping on morphology characteristics and
absorptive capacity of potato root
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Abstract: A field experiment was conducted to understand the mechanism underlying the reduction in potato yield
under continuous cropping. The results showed that the activity of root system, root active absorption area, and total root
absorption area were reduced as the continuous cropping year increased. Compared with rotation cropping, the activity of
root system under continuous cropping for 3, 4, and 5 years decreased by 53.71% , 66.84% , and 66.69% , respec-
tively, and similarly the root active absorbing by 57.6%, 75.7%, and 75.6% , and the total root absorbing by
51.4% , 67.9% , and 67.6% . The total root length, root surface area, root volume, and root tip number in root diam-
eter of 0 ~0.5 mm and 0.5 ~ 1.0 mm obviously increased under continuous cropping. The tuber yield was no significant-
ly different between 1 year and 2 years of continuous cropping, while it decreased by more than 45% compared with rota-
tion cropping for 3 years of continuous cropping. It is thus suggested that the threshold of potato continuous cropping be
no more than 2 years in the target area. In addition, the reduction in nutrient absorptive capacity and the increase in root
growth increase were responsible for the yield loss of potato under continuous cropping.

Keywords: potato; continuous cropping; root morphology; absorptive capacity
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Table 1 Effect on root absorptive capacity of
potato continuous cropping
] ; LRI ER 2R
bR CGEAR ARG
AEBE GEAEARERR) *ﬁ‘{z'{aﬂ W A i T L
Treatments Activity of .
L Root active Total root
( Continuous Toot system . .
. ) /(e -h-FW) absorbing absorbing
CTOPPITE years vee area/m’ areas/m’
Lo(CK) 354.23a 2.05a 3.21a
L (1 a) 346.76a 1.98a 3.34a
1,(2 a) 343.24a 1.05b 3.11ab
15(3 a) 163.97b 0.87bc 1.56b
Ly(4 a) 117.46¢ 0.54c 1.03¢
Ls(5 a) 118.07¢ 0.50c 1.04c
AR ING FEEF R A B R 25 5 B E (P < 0.05), T A,

Notes: Different letters indicate significant difference at the probable
level of P <0.05. The same bellow.
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Table 2 Variation of root morphological traits with different diameters under continuous cropping

M EAE Root diameter/mm

iH Ab PR
Ttems Treatments o g5 0.5-1.0 1.0~1.5 1.5~2.0 2.0~2.5 2.5~3.0 3.0~3.5 3.5-~4.0 4.0~4.5 >4.5
I 216.56c  69.88b  38.67b  23.07a  18.1la  14.46a  8.93a 7.83a 5482 19.5la
L 254.30abc  74.61b  42.6ab  23.40a  17.57a  13.30a  9.lla 7.28a 6.00a  17.47a
LSS L 241.98bc  79.24b  44.64ab  24.97a  17.32a  13.77a  10.74a 7.81a 5.57a  18.29a
Eﬁ;lh;ﬁl I 270.54ab  83.78ab  48.0la  24.44a  17.51a  14.74a  9.32a  7.59%  5.97a  19.60a
L, 202.36a 99.28a  49.22a  26.36a  19.07a  12.74a  9.13a 6.84a 5.0 20.98a
Ls 293.17a  99.92a  47.34ab  26.34a  19.15a 2452 9.39 7.00a 5.1 21.52a
I 14.34h  16.06b  15.05b  12.55a  12.65a  12.46a  9.09% 9.19a 7.31a 39.46a
L 16.23b  17.07b  16.57b  12.73a  12.30a  11.44a  9.25a 8.55a 7.99a  35.17a
ffgj: L 16.07b  18.20b  17.26b  13.6la  12.13a  11.86a  10.92a 9.13a 7.4la  37.38a
area e Ly 16.05b  19.39ah  18.64b  13.27a  12.27a  12.70a  9.50a 8.87a 7.96a  40.25a
L, 18.62a  22.90a  18.99a  14.32a  13.3la  10.92a  9.28a 8.0la 6.79a  44.0la
Ls 19.11a  22.94a  18.26b  14.32a  13.36a  10.66a  9.55a 8.19a 6.82a  44.64a
L 0.10b  0.31b  0.47a 0.55a 0.71a 0.86a  0.74a 0.86a 0.78a 6.94a
- L 0.11ab  0.32b  0.52a 0.55a 0.69a 0.79a  0.75a 0.80a 0.85a 6.09a
Root I, 0.12ab  0.35h  0.54a 0.59a 0.68a 0.82a  0.89 0.85a 0.79a 6.57a
volume Ly 0.12ab  0.37ab  0.58a 0.58a 0.69a 0.87a  0.77a 0.83a 0.84a 7.16a
/e’ L, 0.13a  0.44a 0.59a 0.62a 0.74a 0.75a  0.75a 0.75a 0.72a 7.99a
Ls 0.14a  0.44a 0.57a 0.62a 0.75a 0.73a  0.77a 0.77a 0.72a 7.97a
L 1981.80b  45.53a  12.73a 553  4.87a 3.47a 1.60a 0.87a 1.20a 1.90a
L 2206.87h  45.467a  13.20a 6.73a 3.80a 2.93a  1.20a 1.13a 1.13a 2.33a
HRRAEL L 216.53h  44.38a  13.62a 573  4.12a 1.80a  1.67a 0.77a 1.12a 2.12a
I\Irf;b;;:f Ly 248332 40.67a  11.93a 5.40a 2.87a 1.87a  1.53 1.27a 0.67a 1.80a
Iy 2397.51a 39.22a 13.11a 6.07a 3.02a 1.96a 1.31a 1.16a 0.69a 1.67a
Ls 2439.20a 39.20a 12.87a 6.00a 3.00a 1.80a 1.27a 1.20a 0.73a 1.67a
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