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Effect of continuous cropping on morphology and physiological
characteristics of potato root and leaf
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Abstract: This study aims to investigate the effect of continuous cropping on growth and yield of potato, employing
field experiment conducted at Tiao Shan farm, Jing Tai country in 2010. The results showed that dry weight of root and
shoot significantly reduced with the increasing years of continuous cropping. However, total root length, root surface
area, root numbers and root-to-shoot ratio significantly increased. Compared with rotation cropping, total root length,
root surface area, root numbers and root-to-shoot ratio increased by 39.35% , 26.60% , 31.67% , and 70.90% after
five years of continuous cropping, respectively. The activity of leave MDA significantly increased, while those of SOD,
POD and CAT increased at first for the early year but decreased sharply at later years of continuous cropping. After three
years of continuous cropping, the activity of leave MDA significantly increased, while the activity of SOD, POD and CAT
decreased sharply. Tuber yield had no significant difference between one year or two years of continuous cropping, while
it decreased more than 45% after three years of continuous cropping. The result shows that the threshold of potato contin-
uous cropping may be at least two years, when the positive effect of promoting root growth begins to emerge.

Keywords: potato; continuous cropping; root morphology; physiological resistance
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Table 1  Effect of potato continuous cropping on root morphology

BREK REEH ORERZ O REE REeK
QbR Total root Root surface Root Root Root
Treatments  length area diameter volume numbers
/cm /cm? /mm /em® per plant
Ly 388.50b 160.76b 1.35a 5.41a 1904b
L 465.83ab  174.62ab 1.206a 5.31a 2185ab
L 464.00ab  182.65ab 1.31a 5.90a 2235ab
Ls 466.62ab  189.96ab 1.25a 6.08a 2322ab
Ly 477.50ab  192.02ab 1.31a 6.30a 2316ab

Ls 541.38a
T [AFUARNG SR 3R Ab B 0] 22 5w .35 (P < 0.05) , F Al

Notes: Different small letters in the same column indicated significant

203.54a 1.23a 6.22a 2507a

difference at P <0.05 level. The same bellow.
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Table 2 Effect of potato continuous cropping on the

ratio of root to shoot

WF T Mo bR

=
wE o et e Pt
Treatments Dry weight of Dry weight of the ratio o
- - root to shoot
root/(g-plant™")  shoot/(g-plant~")

Ly 3.37a 36.85a 0.0915

Ly 2.98ab 32.07b 0.0929

L, 2.65bc 25.07¢ 0.1057

L 2.38c 21.61d 0.1101

Ly 2.23¢ 19.63e 0.1136

Ls 2.77be 17.71F 0.1564
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Table 3  Effect of potato continuous cropping on

leaves physiological activity

ALY

Treatments SOD/(U-g™! . Hjél & R 71g .
1) ~min~") ‘min~!')  /(pmol-g™")
Ly 114.32¢ 246.58b 40.18a 2.49¢
L 137.36b 272.50ab 37.23a 2.99¢
L, 159.21a 344 .33a 39.67a 3.2lc
Ls 74.62d 210.50¢ 14..00b 10.06b
Ly 47.59% 159.17d 11.79b 11.23ab
Ls 48.64e 165.34d 10.78b 12.46a
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Fig.1 Yields of potato under different continuous cropping years
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