38 4 ( ) Vol.38 No.4

2012 8 Journal of Hunan Agricultural University (Natural Sciences) Aug 2012

DOI:10.3724/SP.J.1238.2012.00360

BEAE = IR ADED 5 A TR A TS A R W 28

( 410205)
= 2010 2011 ( 8 10 A
4 5 B ) 2010
2011 A
40 cm SOD MDA A SOD
MDA
4~5
X B A
hESES 55632 XEFrERS A XEHRS  1007-1032(2012)04-0360-06

Physio-ecological and cytological features of ramie
from continuous cropping system

ZHU Si-yuan, LIU Tou-ming, TANG Qing-ming, TANG Shou-wei"
(Institute of Bast Fiber Crops, Chinese Academy of Agricultural Sciences, Changsha 410205, China)

Abstract: Variation of physio-ecological and cytological features in continuous cropping ramie soil for 8—10, 4—5, 1 years in
Zhongzhu No. 1 as material was studied by pot experiments for 2 years.The results showed that the plant height, stem
diameter, shoot and root dry weight difference are not obvious in different treatments in 2010; but in the 2011 year, the plant
height of A, B and C treatments are respectively to 50.2 cm, 104.6 cm, 112.6 cm in the secondly cropping period, A
treatment was significantly lower than B, C, the stem diameter also showed the same laws; the shoot and root dry weight, A
treatment was basically decay; the SOD activity and MDA content of three deal were no obvious differences in the firstly
cropping and secondly cropping period of ramie, during the thirdly cropping period, the SOD activity of A treatment was
significantly lower than B, C, the content of MDA is higher than that of B, C deal. in the 2010 and 2011years culture
experiment, the continuous cropping obstacle effect in 8—10 years soil was significantly more than that of other tested soil,
the continuous cropping obstacle on ramie occurred at seedling stage of the secondly cropping, the thirdly cropping stage are
the most serious, root rot and retarded growth of the plants at 40 cm. Cytomorphological studies indicated that cell density
reduced, cell arrangement loosely in the transverse section of ramie root caused by continuous cropping, and consequently
affected root growth, reduced the absorb ability of nutrients and water from soil, retarded growth of the ramie plants. The
plasamembrane lipid peroxidation of the plants led to impaired structure and function of plant cells under continuous
cropping, it was suggested that there was a more inharmonious sink-source relation of ramie at the stressful condition of

continuous cropping for 8—10 years, the so-called continuous cropping obstacle effect.
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Table 1 Changes in soil nutrients of ramie field soil under different years of continuous cropping

/ Nigkg) Plgkg’)  Kigke™) Ngke™) N /(mg-kg ™) P/(mgkg ™) K/(mgkg ™)
8~10 2.31£0.01 1.13+£0.05 (29.28+0.30)a (32.03+£3.84)a  (55.92+2.63)b 34.74+1.29 160.04+2.06
4~5 1.61£0.03  0.72+0.03 (23.71+0.44)a (21.52+2.13)b  (57.38+1.39)b 30.61+1.86 151.9542.20
0 1.54+0.02  1.00+0.09 (15.62+0.99)b (25.53+2.24)b  (69.79+13.69)a 32.40+1.06 136.73+1.81
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Table2  Agronomic traits of different treatment on ramie
/
/em /mm £

2010 A 15.80 5.05 17.05 0.37 0.022
B 19.15 5.60 17.05 0.37 0.022
CK 16.70 5.52 17.05 0.37 0.022
A 30.15 8.93 26.90 8.98b 0.330
B 32.55 7.95 20.05 9.25b 0.460
CK 34.20 8.69 25.40 16.10 a 0.630
A 72.90 9.03 40.78 18.64 0.460
B 82.53 9.08 35.53 21.83 0.610
CK 85.57 9.39 41.08 21.86 0.530

2011 A 61.45 8.26 27.18 11.18b 0.410
B 75.60 10.27 36.03 26.78 a 0.740
CK 84.40 11.39 37.98 2590 a 0.680
A 50.20 b 4.31bB 19.28 bB
B 104.60 a 9.22 aA 39.75 aA 34.05 0.860
CK 112.60 a 9.96 aA 41.73 aA 38.70 0.870
A 40.00 b 3.84 bB 23.55bB
B 8140 a 8.39 aA 40.05 aA 35.54 0.890
CK 86.50 a 8.53 aA 41.53 aA 38.40 0.930
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Fig.1  SOD activities of ramie at different growing of different treatments
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Fig.2 MDA content of ramie at different growing of different treatments
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Fig.3 Microstructure of the root for ramie on A treatment and the control
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Fig.4  Microstructure of the stem for ramie on A treatment and the control
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