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Effects of continuous cropping years on soil nutrients, enzyme activities

and microbial numbers in different growth stages of pepper
DENG Tingfei"*, LIU Xiaolan"?*, WANG Daoping"*, YAN Qiuxiao"*, GUAN Zhengce’, YANG Xiaosheng"*
(1 State Key Laboratory of Functions and Applications of Medicinal Plants , Guizhou Medical University, Guiyang 550014,
China; 2 Natural Products Research Center of Guizhou Province, Guiyang 550014, China; 3 Guizhou Lihe Agricultural
Technology Co., LTD, Guiyang 550025, China)

Abstract Objective: To study the effects of different continuous cropping years on the changes of soil nutrients, enzyme
activities, microbial biomass and the overall change trends of pepper at different growth stages. Method: Soil physical and
chemical indexes (soil pH, electrical conductivity, organic matter, total nitrogen, total phosphorus and available
potassium) , enzyme activities (catalase, urease, sucrase and acid phosphatase) and microbial biomass (bacteria,
actinomycetes and fungi) were measured for soils in each growth period of continuous cropping for 1 year (1 a), 3 years (3
a) and 5 years (5 a).Results: In different continuous cropping years, 66.67% of the six soil nutrient indexes showed a
maximum in continuous cropping for 3 a, and 55.56% showed a minimum in continuous cropping for 1 a. Except for
available potassium, the contents of the other five indexes reached the maximum in the flowering period of continuous
cropping for 3 a. During the three growth stages of pepper, 75% of the four soil enzyme activity indexes showed that 3 a was

the largest, while 5 a was the smallest, accounting for 91.67%; the three soil microbial biomass indexes showed that 5 a
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was the largest, while 3 a was the smallest, accounting for 44.44%. Overall, with the extension of continuous cropping

years, soil pH, electrical conductivity, total nitrogen, total phosphorus, catalase, urease, sucrase, actinomyces and soil

B/F value first increased and then decreased, fungi first decreased and then increased, organic matter and acid

phosphatase decreased year by year, available potassium and bacteria increased year by year. Conclusion: Short-term

continuous cropping can provide a good soil nutrient environment for pepper growth; however, continuous cropping over a

certain number of years leads to the imbalance of soil nutrients, the decrease of soil enzyme activity, and the transformation of

soil microbial community from “bacterial type” to “fungal type”, thus leading to the decline of soil quality.

Keywords pepper; continuous cropping years; physical and chemical properties of soil ; soil enzyme activity ; number of

microorganisms
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Tab. 1 Sampling information table
PR R /a KA M A GG SERER /M AEXSIRSC AR /mm JCREI/
1 EFEPE 018 R%:106°32'4" L4 :26°29" 6" 1236 14.0 1102 270
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Tab. 2 Soil nutrient content of pepper at different growth stages with different continuous cropping years

—_ - o EEEFK ﬁmrﬁ?i %ﬁ@? %@?gi ﬁiﬁl%ﬁ*ﬁi
/(psrem™) /(g-kg™) /(g-kg™) /(gkg™) /(mg-kg™)
i) 6.02+1.26a 76.83+16.36h 40.32+4.33D 2.12+0.32a 0.90+0.28a 266.97+66.73a
| FFAEW] 5.03+0.29a 288.33+126.52a 46.30+1.52a 2.94+1.02a 1.15+0.12a 468.40+173.42a
S5 5.4540.27a 71.67+21.22b 47.22+2.08a 2.29+0.16a 1.0120.11a 286.27+89.11a
FHE 5.50 145.61 44.61 2.45 1.02 340.55
PR 6.09+0.27a 96.00+19.08b 36.16+2.07a 2.18+0.06b 1.26+0.15a 185.63+19.27h
3 FEI 6.1740.87a 1560.00+37.24a 51.88+16.87a 3.47+0.82a 1.56+0.18a 628.75+220.75a
LI 6.08+1.13a 1119.83+396.98a 42.96+3.60a 2.81+0.38ab 1.54+0.18a 534.44+242.59ab
FHIE 6.11 925.28 43.67 2.82 1.45 449.61
A 5.7140.55a 851.00+205.90a 27.86+1.23b 1.62+0.01a 1.10£0.21b 734.37+129.65a
s FAEH 5.50+0.63a 628.67+451.35a 27.83+4.13b 1.67+0.08a 1.21+0.03ab 653.70+88.28a
45 4t 6.07+0.53a 381.33+337.40a 34.91+3.53a 1.92+0.92a 1.40+0.07a 634.73+338.31a
FHE 5.76 620.33 30.20 1.74 1.24 674.27
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Tab. 3 Changes of soil enzyme activities at different growth stages of pepper under different continuous cropping years

B - o S AL U IR At 14 (NH,-N) PG M (R H) T M Wl P i (1)
(0.1 mol 1/5 KMnO,)/(mL-g™"+d™) /(mg-g™"+d™) /(mg-g™'+d™") /(mg-g™'+d™")

4 8.59+4.70a 0.55+0.10b 0.74+0.37a 6.93+0.51a

| TEAE 4.90+0.67a 1.01+0.19a 0.61+0.25a 7.43+2.06a
e il 6.48+1.02a 0.80+0.11ab 1.02+0.81a 8.52+1.46a
FEE 6.66 0.79 0.79 7.63
LI 12.68+3.38a 0.54x0.04b 0.88+0.25h 4.9320.66a

X TFAE 10.9123.82a 1.99+0.78a 1.5320.44a 8.74+5.43a
454 6.68+1.07a 1.30+0.28ab 1.83+0.16a 5.95+0.19a
S A 10.09 1.28 1.41 6.54
A 3.01+2.03a 0.29+0.04a 0.81+0.55a 3.14+0.45a
THAEH] 2.47+1.30a 0.22+0.10a 0.4420.16a 4.65+2.30a

: ERE S 3.24+2.13a 0.34+0.19a 0.35+0.26a 5.95+1.87a
S 2.91 0.28 0.53 4.58
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Tab.4 Changes in the number of soil microorganisms at different growth stages of pepper under different continuous cropping years

EHIE LS TR T B FLAE R VAN ]

HERR A A4 i i i )
/(10* cfu-g™) /(10* cfu-g™) /(10° cfu-g") (B/F)

A 16.30+0.39h 29.40+1.17b 15.20+0.89ab 1.07

. iR 59.60+10.77a 79.90+16.93a 32.90+9.14a 1.81
75 it 29.10+8.49h 28.80+10.29b 8.60+0.21b 3.38
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459 37.56+15.4b 69.10+10.60a 5.60+0.36a 6.71

FEME 38.65 58.90 4.53 8.53

4 56.70+2.11a 35.60+3.40b 4.80+0.20h 11.81
s TFHE 26.90+10.24a 46.80+5.77ab 13.30+0.90a 2.02
S 65.30+9.83a 68.00+7.91a 14.10+0.87a 4.63

M 49.63 50.13 10.73 4.63
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