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physiology of continuous cropping potato
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Abstract: The experiment was conducted to investigate the influences of exogenous salicylic acid (SA) on seedling
growth, resistance to continuous cropping obstacles, oxidation resistance and tuber nutrition of both continuous and dis-
continuous cropping potato. The results indicated that 5 years of continuous cropping induced significant decrease in
chlorophyll content, net photosynthetic rate, cell membrane stability index, osmoregulation substance content, antioxi-
dant content, antioxidant enzyme activities, tuber yield, tuber hardness, and the contents of starch, Ve and soluble pro-
tein in tubers, significant increase in the contents of MDA and reactive oxygen species in leaves, and significant inhibi-
tion in plant growth of potato. However, after being treated by exogenous SA, the relative water content of potato
seedlings were increased, the chlorophyll content, net photosynthetic rate, root activity and cell membrane stability index
were enhanced, the growth of plants was promoted, the osmoregulation substance content, antioxidant content and antiox-
idative enzyme activities in leaves were improved, the tuber yield, tuber hardness and the contents of starch, Ve and sol-

uble protein were raised, while the contents of MDA and reactive oxygen species were decreased significantly. As for the
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treatments of exogenous SA, the concentrations of 20 pumol * L~ and 30 pmol * L~ ! were better than other concentrations in

promoting the growth of potato seedlings and resistance to continuous cropping obstacles. For potato with 5 years continu-

ous cropping, the treatment of 30 pmol* L.~ exogenous SA increased the tuber yield by 64.4% and net photosynthetic

rate in leaves by 287.0% compared with the control. It is concluded that proper concentration of exogenous SA can relief

the damage caused by continuous cropping obstacles, promote the growth and development of potato plants, raise the tu-

ber yield, and improve the nutrition and quality of tubers.

Keywords: potato; salicylic acid; continuous cropping; growth and development; resistance
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Table 1 Soil physical and chemical properties under 5 years continuous cropping and discontinuous cropping

R H (i R CEe TBUfipE 2R AL AL AL
Duration II-)I Al Bulk density Salt content Alkali — hydrolyzable N Available P Available K Organic matter
/a pHl value /(grem™3) /(g-kg™h) /(mg-kg™!) /(mg-kg™!) /(mg-kg™!) /(g-kg™h)
0(CK) 8.23+0.021a 1.280+0.001b  1.237+0.049a 29.07 £ 0.404b 23.90+0.700a  117.27+3.573a  12.47+0.473a

5 7.29+0.025b 1.336+0.00la 3.940 +0.056b 69.57+0.451a 19.47+0.839b  101.17 +3.166b 9.67+0.551b

VE: [ FBRAS [R] 2 B3 22 5 .25 (P < 0.05) , R[]
Note: Different small letters in same column mean significant differences at 0.05 probability level. The same below.
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Table 2 Influences of salicylic acid on morphology and growth of potato seedlings under continuous cropping and discontinuous cropping

IR TR R T Wk PR M b5 & GES 8 LSS
Duration SA concentration Plant height Stem diameter Branch number Number of Root length
/a /(pmol-L~1) /em /em of aerial stem procumbent stems /cm
0 37.19+0.797¢ 0.58 +0.038d 9.33+0.577cd 7.67+1.155 7.90 +£0.265¢
10.0 38.26 £ 0.726bc 0.59+0.053d 10.67£0.577¢ 9.33+0.577 8.87 +£0.306b
0(CK) 20.0 42.30+£0.971a 1.13+0.072a 13.67+£1.155a 11.33+£1.155 10.70 £ 0.458a
30.0 42.37+0.902a 1.12+£0.026a 12.33+£0.577b 13.67+0.577 10.20 £ 0.625a
50.0 37.2+£0.217¢ 0.58 +0.004d 10.33+0.577¢ 8.33+0.577 8.23 +£0.404b
0 30.35+0.525f 0.57 +0.020d 5.67+0.577f 4.33+0.577 5.10+£0.700e
10.0 33.14+0.401e 0.61 +0.009d 6.67+0.577e 5.33+£0.577 6.17+0.379d
5 20.0 35.09+0.419d 0.80+0.007¢ 8.00+ 1.000d 7.67+0.577 6.80+0.173d
30.0 39.33+0.592b 1.04 +0.056b 12.00 + 1.000b 10.67 £ 1.155 7.33+£0.451c¢
50.0 28.54 +0.539¢g 0.49 +0.005e 5.33+0.577f 3.67+0.577 4.47 +0.473f
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Table 3  Influences of salicylic acid on water content in plant tissues, dry weight of root and shoot,
and root vigor of potato under continuous cropping and discontinuous cropping
. - HH G KE AN G KE W RHASAEKE # [ # [ =3
HERR KA IR T AL EKE M 2R EKE MR AH S KE i BT E R E HWZAE S
. . Water content Water content Water content Shoot dry Root dry .
Duration SA concentration R R . Root vigor
Ja JCumol-L-1) of roots of aerial stems of leaves weight weight S b1
pm /% /% /% /g /g ve's
0 80.51 +1.595¢ 68.89 +4.259¢ 83.40+1.393e 9.27+0.230e  48.31+0.716d 90.53 +1.5%4e
10.0 81.13 £4.959b 69.84 +1.562b 85.55+2.222¢ 9.73+0.235d  52.99+0.640c 106.44 +2.532d
0(CK) 20.0 85.40+4.471a 74.54£1.573a 88.74+0.94la 12.05+0.549a  79.18+1.018a 147.05+7.158a
30.0 85.81 +3.831a 74.64 £2.953a 86.45+2.916b  11.48+0.269b  71.13+0.764ab 133.13+3.291b
50.0 80.67 +2.425h 69.93 +1.881b 84.47+1.457d 9.50+£0.055de 50.91+0.420cd 98.23 +2.59%e
0 74.72 £2.086e 61.65+1.492¢ 80.07 £2.595f 8.51+0.043gh 40.65+0.455¢ 63.94+3.195
10.0 76.14 £5.896d 65.09 £ 1.573f 81.85+0.918ef  8.78+0.081g  44.18+0.224de 81.93 +5.798f
5 20.0 76.46 £ 4.669d 67.44 +£2.008d 82.98+1.14le 9.07+0.053f  50.46+0.687cd 97.09+2.17%
30.0 80.20+£5.501¢c 70.07 +2.978b 85.45+2.146¢c 10.00+0.110¢c  66.05+0.526b 121.51 +1.758¢c
50.0 70.46 + 3.355f 59.71 +2.275¢ 78.13 £ 1.640¢g 8.22+0.091h  35.30+0.645f 53.88+1.925g
®4 KGRI EEMIFEEDSRIDE LS ERBZME
Table 4  Influences of salicylic acid on photosynthesis of potato seedlings under continuous cropping and discontinuous cropping
AFRR IR BRI W TEE HOta R LSE JiEla] CO, ¥R ZM R
Duration SA concentration Net photosynthetic rate Stomatal conductance Intercellular CO, concentration ~ Transpiration rate
/a /(‘u.mol'L’l) /(,u.mol'm’z's’l) /(molm~2+s571) /(‘umol'mo]’l) /(mmol*m~2+s7")
0 14.62 +0.229d 0.22+0.073¢ 265.48 +9.549f 4.64 +0.5%e
10.0 17.05+0.891¢ 0.29+0.043b 312.42 + 15.370b 8.92+2.516¢
0(CK) 20.0 21.13+1.923a 0.41+0.120a 325.51+7.204a 11.67 +1.216a
30.0 18.81+0.317b 0.30+0.091b 306.82 + 6.504c 10.22 £2.502b
50.0 14.87 £ 0.595d 0.23 +£0.044¢ 291.85+16.403d 6.33+0.952d
0 4.53+0.773g 0.04 +0.006g 238.10 + 16.075h 1.50+0.518¢g
10.0 6.38 +0.259f 0.06 +0.004f 257.40 + 6.043g 1.58 +0.058g
5 20.0 9.60+0.139% 0.08 +0.016e 266.87 +9.617f 2.38 +0.374f
30.0 17.53 +0.68lc 0.12+0.016d 285.70+5.171e 4.20+0.780e
50.0 3.27+0.401h 0.03+0.004g 207.93 + 1.609i 0.73+£0.126h
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Fig.2 Influences of salicylic acid on MDA content, membrane stability index and osmoregulation substances in

leaves of potato seedlings under continuous cropping and discontinuous cropping
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Fig.3

Influences of salicylic acid on activities of antioxidative enzymes and production rate of reactive oxygen species in

leaves of potato seedlings under continuous cropping and discontinuous cropping
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