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Effects of continuous cropping on the quality of Rehmannia
glutinosa L. and soil micro-ecology

LI Zhen-Fang'?, YANG Yan-Qiu?, XIE Dong-Feng®, ZHU Lan-Fang®, ZHANG Zi-Guan®,
HUANG Mu-Ji%, LIU Zong-Quan?, ZHANG Zhong-Yi*®, LIN Wen-Xiong'*
(1. Key Laboratory of Biopesticide and Chemical Biology, Ministry of Education, Fuzhou 350002, China; 2. Institute of
Agroecology, Fujian Agriculture and Forest University, Fuzhou 350002, China; 3. Institute of Chinese Herbal Medicine,
Henan Agricultural University, Zhengzhou 450002, China)

Abstract Rehmannia glutinosa L. is one of Chinese herbal medicines with serious cultivation obstacles. In this study, samples of
newly cultivated and continuously cropped R. glutinosa soil and uncultivated soil were collected in R. glutinosa genuine producing
area in Jiaozuo City of Henan Province and R. glutinosa production area in Linfen City of Shanxi Province. R. glutinosa samples also
were collected from the same areas. The soil samples were then evaluated in relation to R. glutinosa quality under continuous cropping,
and R. glutinosa quality decline mechanisms were explored in terms of soil micro-ecological (soil microbes and enzyme) activities.
The results showed that R. glutinosa quality in the genuine producing area was significantly different (P<0.05) from that in the produc-
tion area. However, the quality differences of R. glutinosa between newly cultivation and continuous cropping were significantly
higher than those between different producing areas. Continuous cropping in the two areas significantly inhibited R. glutinosa seedling
growth. While continuous cropping reduced the number of rhizosphere bacteria, it increased fungi and actinomycetes populations. This
resulted in the transition from bacteria-populated to fungi-populated soil type. Compared with newly cultivated R. glutinosa soil, con-

tinuously cropped R. glutinosa soil significantly decreased the activities of urease, sucrase and catalase (P < 0.05) while slightly in-
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creased the activities of polyphenoloxidase, cellulose and protease in the two areas. However, phosphatase activity in continuously

cropped R. glutinosa soil exhibited the opposite trend for the two areas. Therefore, speculation was put forward that auto-toxicity

changed the soil micro-ecology and somehow affected soil enzyme activity, thereby reducing R. glutinosa ability to absorb nutrients.
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Table 1 Result of li lati f catalpol
aole esult of liear relation ot catalpo : HPLC
Concentration gradient (g'mL™")
2.1.3
Item 4 8 16 24 40
4 R 5 uL
0.02 0.04 0.08 0.12 0.2
Sample amount (g) S s
Peak area  432.14  828.67 172537 259198 4322.73 4
— - 24 . -1
Linear equation =21 672x-13.651 R™=0.999 9 s ( 16 mg'mL™)
2.1.2 12.46 min
4 , 2 , (D
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Table 2 Marked recovery rate of samples of newly cultured and continuously cropped rehmannia in different regions

Sampl Sample quality Catalpol content  Adding amount of the ~ Measured catal-  Recovery  Average recovery Total recovery
ample name () (mg) standard substance (mg) pol content (mg) rate (%) rate (%) rate (%)
0.2503 22209 0.900 1 3.1100 98.78 99.97
Newly cultured 0.249 6 22147 0.898 7 3.1055 99.12 (n=9)
rehmannia in Jiaozuo
0.250 6 22237 0.901 2 3.1430 102.01
0.249 8 1.646 4 0.896 3 2.554 8 101.35 99.12
Continuously cropped 0.251 1 1.655 0 0.9015 2.540'5 98.23 (n=9)
rehmannia in Jiaozuo
0.250 9 1.6537 0.901 2 2.5350 97.79 99.61
0.250 1 1.860 0 0.907 5 27647 99.69 99.30 (n=36)
Newly cultured 02504 1.8622 0.899 6 2.756 6 99.42 (n=9)
rehmannia in Linfen
0.250 1 1.860 0 0.907 3 2.756 3 98.79
0.2500 1.340 8 0.899 2 2.2262 98.47 100.05
Continuously cropped 0.250 1 13413 0.898 2 2.246 6 100.57 (n=9)
rehmannia in Linfen
0.2499 1.508 4 0.901 5 2.419 8 101.10
3 Values are means of three replicates. The same below.
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Fig. 1

Quantitative analysis of catalpol on newly cultured (a,b) and continuously cropped (c,d) rehmannia in Jiaozuo (a,c) and Linfen (b,d)
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Table 3  Quality characters of newly cultured and continuously cropped rehmannia in Jiaozuo and Linfen mg-g™"

Water extrac- Ethanpl Total reducing Total ash Acid insoluble  Catalpol
Sample name Water content . extraction
tion substance sugar content ash content content
substance
L 821.312b 889.732b 145.681b 81.152a 39.537¢ 12.531c 8.873a
Newly cultured rehmannia in Jiaozuo
. L 819.684b 893.974a 153.549a 69.105b 41.153b 13.336b 6.591b
Continuously cropped rehmannia in Jiaozuo
. 830.105a 879.616¢ 148.306b 80.546a 40.579bc 13.414b 8.437a
Newly cultured rehmannia in Linfen
X . 829.947a 886.597b 155.515a 58.472b 42.833a 14.926a 5.363b
Continuously cropped rehmannia in Linfen
5% (n=3) Data with different small letters within the same column are significantly different at 0.05

level (n=3).
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Table 4 Auto-toxicity effects of aqueous extracts from soils of newly cultured and continuously cropped rehmannia in Jiaozuo and Linfen

Concentration of aqueous extracts (g~mL’])

0.2 1.0 5.0

Sample name

Radicle length (cm) 1R (%) Radicle length (cm) 1R (%) Radicle length (cm) 1R (%)

. I 2.90a 2.47 2.93a 3.53 2.86a 0
Uncultivated soil in Jiaozuo
L 2.00b -28.27 1.98b -30.04 1.94b -32.17
Newly cultured soil in Jiaozuo
. L 1.68¢ —40.64 1.53¢ —45.94 0.73¢ —74.48
Continuously cropped soil in Jiaozuo
. I 2.87a 1.41 2.87a 1.41 2.93a 241
Uncultivated soil in Linfen
1.98b -30.04 1.96b -30.74 1.96b -31.46
Newly cultured soil in Linfen
1.66¢ —41.34 1.49¢ —47.35 0.76¢ —73.43

Continuously cropped soil in Linfen
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, , 42.37% 51.60% 78.96% 80.47%
2.3 (fungi/bacteria) , s
2.4
, (5
; ( o),
) 197.43% ,
200.33%, ; , ,
48.55% 51.03%, ,
53.00% 47.07%,
, 64.38% ,
59.52%, ;

166.43%  173.56%,
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Table 5 Rhizospheric soil microorganism number of newly cultured and continuously cropped rehmannia in Jiaozuo and Linfen

cfug™
/
Sample name Bacteria (x10°) Fungi (x10%) Actinomycetes (x10°) Fungi/ bacteria
Uncultivated soil in Jiaozuo 5.83¢ 8.31c 3.28¢ 1.43
Newly cultured soil in Jiaozuo 17.34a 13.66b 4.67b 0.79
Continuously cropped soil in Jiaozuo 8.92b 22.14a 5.87a 2.48
Uncultivated soil in Linfen 6.14c 7.98¢c 3.43c 1.30
Newly cultured soil in Linfen 18.44a 12.73b 5.32a 0.69
Continuously cropped soil in Linfen 9.03b 21.83a 6.19a 2.42
6 HEEMIENXEAEFEEMSE TIEFR P T IEGFME
Table 6 Enzymes activities of soils of newly cultured and continuously cropped rehmannia in Jiaozuo and Linfen
Polyhphenol
Sample name Urease Sucrase Phosphatase Cellulase oxidase Protease Catelase phosphatase

[mg-g'(soil)] [mgg'(soil)] [mgg '(soil)] [mgg " (soil)] [mg-g ' (soil)]  [mL(0.1 mol'L'KnMOy)-g ' (soil)]

[mg-g™'(soil)]

Uncultivated soil in 2.35b 20.34a 0.39a 0.058b 0.112¢ 0.053d 2.87a
Jiaozuo

Newly cultured soil in 1.57¢ 14.52¢ 0.32b 0.092b 0.327b 0.112¢ 2.02¢
Jiaozuo

Continuously cropped 0.58¢ 5.48¢ 0.24a 0.154a 0.455a 0.274a 1.38¢

soil in Jiaozuo

Uncultivated soil in 3.24a 18.55b 0.33b 0.055b 0.098¢ 0.187b 2.77a
Linfen

Newly cultured soil in 2.16b 15.67¢ 0.4la 0.085b 0.345b 0.196b 2.46b
Linfen

Continuously cropped 1.01d 8.32d 0.45a 0.186a 0.642a 0.321a 1.95d

soil in Linfen
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