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Table 1 Effects of continuous cropping on the growth of Pinellia ternata

bk I PR T
ER:2] pis:l R /cm WZEER/cm oA/ g WA/ g
Date Treatment Plant height Tubers diameter Aboveground Underground

biomass biomass
04-26 #4E Rotation cropping 12.00£1.12 a 1.03+0.03 a 0.4440.01 a 0.7740.03 a
i#/F Continuous cropping 10.43+1.20 a 0.8640.05 b 0.3140.06 a 0.39+0.10 b
05-21 #4F Rotation cropping 15.77+0. 26 a 1.1840.04 a 0.7340.02 a 1.0940.03 a
#/E Continuous cropping 12.91+0.75 b 0.98+0.05b 0.4940.08 b 0.76+£0.04 b
06-15 #4E Rotation cropping 21.0440.27 a 1.51£0.08 a 1.2340.03 a 1.5940.03 a
i# 4 Continuous cropping 13.36+0.53 b 1.2240.06 b 0.5440.02 b 1.124+0.02 b
07-10 #4E Rotation cropping 23.4340.48 a 1.62+0.07 a 1.63+0.06 a 2.1840.04 a
# A Continuous cropping 14.05£0.30 b 1.2740.02 b 0.59+£0.01 b 1.344+0.03 b
08-04 #4F Rotation cropping 24.06+0.33 a 1.7240.02 a 1.904+0.01 a 2.737£0.04 a
i#/E Continuous cropping 14.79£0.36 b 1.30+£0.03 b 0.6740.02 b 1.52+£0.07 b

T« RPN ) /NG 58 3 (] — I S0 S [ Ak 2 22 S 26 1 (P<<0. 05) . R[],

Note: Different lowercase letters in same column indicate significant difference among various treatments in the same period( P<Z0. 05).

The same as follows.

# 1 WoRRAEFEEKRE N 12. 00~24. 06
cm, 25K 19, 26 em, EAERE S M 10, 43 ~
14.79 cm,FE3 R 13, 11 em, EER B IEEFE Y
HRIFAR 31, 93 %5 8 A Mo 3% 1 B =k B 4% 4 5 K
1.03~1. 72 cm F1 0. 86 ~ 1. 30 cm, 4FF ¥ K
141 em#l 1. 13 cm, AR AR 4R 2L H AR
% 19. 86 20 5 $E 4 L 3 A1 B bk Hb b 38 20 A= 4 ok

WA 0.44~1.90 g f10.31~0. 67 g.4EFH K
1.19 gfll 0.52 g, %A B FE AR AR 1 1 S bk b b3
G3 HE W IRAIRS6. 30 0 5 Fe A B 3% AR 2 B S pk L
YR N0, 7T7T~2.73 g 1 0.39~1.52 g,
YN, 67 g Ml 1. 03 g, HBEAE R FSAE 4 F- 1
R HL T # 4 A: AL 38,3204,
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Table 2 Effects of continuous cropping on chlorophyll mass fraction of Pinellia ternata

(4 a)/ (4 / H4t2E 4/ (2 )
o BN et g TR GOBED NGEy  wCE LK)
Date Treatment Chlorophyll (mg = g~ (mg - g=) 2% % b (mg -+ g™")
¢ ¢ ‘ Y Chla Chl b Chl a/Chl b Carotenoid
06-15 #1E Rotation cropping 1.93+0.04 a 1.384+0.03 a 0.5540.02 a 2.5140.03 b 0.3540.016 a
#{E Continuous cropping 1.65+0.01 b 1.2440.01 b 0.41£0.02 b 3.02+0.14 a 0.29+£0.009 b
07-10 #/F Rotation cropping 2.21£0.02 a 1.59+0.02 a 0.62+0.04 a 2.56+0.18 b 0.40+0.015 a

i#/E Continuous cropping 1.47+0.04 b 1.11£0.04 b 0.3640.02 b 3.08£0.03 a 0.3240.011 b

08-04 #4E Rotation cropping 2.67+0.06 a 1.93+0.03 a 0.7440.04 a 2.614+0.15 b 0.3140.009 a
i#4E Continuous cropping 1.364+0.02 b 1.034+0.01 b 0.33£0.01b 3.12+0.11 a 0.26+0.012 b
HE— 25 53 BT A X 2 g R i iR g R fE 7 AN fE 1AL 338 WO FRAIL
MUSZIE R 2 AT RRAEM R R R Em 2.3 EEXFEEMF SOD.POD 1 CAT & /)
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H# 4 SOD,POD fit CAT i ¥ fix /& 40 9 4
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605.28 U+ g ' » min ', 3% /E SOD,POD #l CAT
TEME B B 4y Mk 248,33 U - g2 506. 67
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Table 3 Effects of Pinellia ternata continuous cropping on activities of SOD, POD and CAT in plants

H#] Date A3 Treatment SOD/(U g 1) POD/(U s+ g ! emin ') CAT/(U+g ! emin 1)
06-15 #/F Rotation cropping 292.06+0. 66 a 2 866.56493.36 a 546.66+35.28 a
i# 4k Continuous cropping 163.8540.72 b 1786.66+70.55 b 308.86+12.13 b
07-10 #4F Rotation cropping 308.43+7.10 a 3 081.28449.57 a 592.05+36.87 a
i#/E Continuous cropping 210.34+9.29 b 2197.68+62.59 b 332.00+17.44 b
08-04 #41E Rotation cropping 323.43+0.25 a 3 154.44493.03 a 605.28+18.62 a
i#/E Continuous cropping 248.33+1.92 b 2 506.67+53.33 b 426.67+35.28 b
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Table 4 Effects of Pinellia ternata continuous cropping on MDA and

osmotic adjustment substances in leaves

N 73] ) 953 M- /0 | YR e /
. s MDA/ WOWERD/  wCTHEED /% w T ),
. (pgeg b Soluble (mgeg 1)
Date Treatment (pmol « g~ 1) © -
Proline sugar Soluble protein
06-15 % 4E Rotation cropping 3.1540.04 b 29.56+1.39 b 5.1740.06 b 6.5340.40 b
#AE Continuous cropping 4,3440.06 a 45,9340.94 a 6.04+0.03 a 7.57%0.13 a
07-10 #4F Rotation cropping 3.61+£0.04 b 30.31£1.57 b 5.49+0.09 b 6.71£0.19 b
#/E Continuous cropping 4,83+0.03 a 64.0440.73 a 6.58+0.13 a 8.397+0.07 a
08-04 # 4k Rotation cropping 3.834+0.04 b 37.224+1.01b 5.63+0.04 b 7.40£0.06 b
#AE Continuous cropping 5.02%+0.07 a 75.41%0.98 a 6.754+0.11 a 8.58+0.06 a
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Study on the Effect and Physiological Mechanism of

Continuous Cropping Obstruction of Pinellia ternata

AN Yan, YANG Dan, LI Xin and JIN Xiaojun

(College of Agronomy, Gansu Agricultural University,Gansu Province Key Laboratory of Chinese Herbal Medicine

Standardized Production and Technical Innovation,Lanzhou 730070, China)

Abstract To explore the effects of continuous cropping on the growth and development of Pinellia
ternata ,the growth indexes, leaf chlorophyll mass fraction, plant protective enzyme activity, MDA
and osmotic adjustment substance content of Pinellia ternata were determined. The results showed
that the continuous cropping blocked the growth and development of Pinellia ternata. The means of
plant height, tubers diameter, aboveground biomass and underground biomass in continuous cropping
were 31.93%,19. 86% ,56.30% and 38. 32% lower than in rotation cropping, respectively; the mass
fractions of leaf chlorophyll, chlorophyll a, chlorophyll b and carotenoid decreased, chlorophyll a/b
increased; the activities of leaf protective enzyme SOD, POD and CAT decreased;leaf membrane lipid
peroxidation increased, MDA, proline, soluble sugar and soluble protein mass fraction increased. In
conclusion, the continuous cropping cause disorder of active oxygen metabolism by reducing the plant
protective enzyme activity, leading to active oxygen accumulation and membrane lipid peroxidation
damage. The manifestation of this effect is to inhibit the growth and development of plant, decreasing
the mass fraction of photosynthetic pigment, and increasing the content of soluble sugar and soluble
protein.

Key words Pinellia ternata ; Continuous cropping obstacle; Chlorophyll; Active oxygen metabolism;

Protective enzyme activities
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