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Effects of applying dry powders of three crop seedlings on pepper
seedling growth and rhizosphere soil biological characteristics
in continuous cropping system
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( 1 Jiangxi Agricultural University, Nanchang, Jiangxi 330045, China; 2 Biotechnology Research Center of Shanghai Academy of
Agriculture Science, Shanghai 201106, China )

Abstract: [ Objectives ] To find a safe and effective way to alleviate pepper continuous cropping obstacle, the
effects of applying dry powder of three crops seedlings on pepper seedling growth and rhizosphere soil biological
characteristics. [ Methods ] A pot experiment was conducted with four treatments: control treatment (CK,
continuous cropping soil without application of plant dry powder), using mustard seedlings dry powder (M),
barley young stem and leaf dry powder (B) and celery young stem and leaf dry powder (C). [ Results ] Compared
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with CK, three other treatments promoted the growth and development of pepper seedlings. Among them, M and
B treatmens had the best treatment effect, and the height of the pepper plant at 30 days after planting was higher
than that in CK. At the same time, the three treatments promoted root growth of pepper, leading to significant
differences in root length, root surface area and root volume. Processed pepper leaf PS Il maximum quantum yield
(Fv/Fm), PSII actual quantum yield [Y (II )] and light chemical quenching coefficient (qP) improved, but the
three treatments had little impact on non chemical quenching coefficient (NQP). The contents of chlorophyll a,
chlorophyll b and chlorophyll a + b of M treatment were higher than those in other treatments by 25.3%, 45.4%
and 30.6%, respectively. All three treatments improved the pH of pepper soil by 27.6%, 24.5% and 25.4%
compared to CK, respectively. The three treatments increased the amount of soil actinomycetes, bacteria and total
bacteria. The amount of actinomycetes increased by 71.9%, 73.8% and 67.5%, compared with CK, the amount of
bacteria increased by 1.18%, 55.5% and 30.4% compared with CK, and the total amount of bacteria increased by
4.55%, 57.1% and 33.9% compared with CK. All three treatments reduced the amount of soil fungi by 69.8%,
68.1% and 75.8%, respectively. After the treatments, the activity of sucrase, acid phosphatase and polyphenol
oxidase was significantly increased, but the activity of soil urease was significantly lower than that of control.
[ Conclusions ] The three crop dry powders all show the effect in promoting the growth and development of
continuous cropping pepper, increasing the activity of soil invertase, acid phosphatase and polyphenol oxidase,
increasing the number of soil bacteria and actinomycetes and reducing the number of fungi. Therefore their
application is beneficial to improve soil environment and microorganism structure. Among the three tested dry
powders, mustard seedlings dry powder has the best satisfactory effect.
Key words: mustard powder; barley powder; celery dry powder; peper seedling; continuous cropping obstacles;
soil microorganism structure
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Table 1 Effects of different crop powder treatments on the growth of pepper
AbE ST (g/pot) HRFE (g/pot) H H8 T (g/pot) Bk (em) ZEM (mm) HEHREL
Treatment Total dry weight Root dry weight Shoot dry weight Plant height Stem diameter Seedling index
CK 0.60+0.02 ¢ 0.08£0.01 ¢ 0.52+0.02¢ 16.60+0.17 b 2.61£0.07b 0.18+0.01 ¢
JF3M Mustard 1,03 £0.06 a 0.19+0.01 a 0.84 £0.06 a 20.52£0.63 a 3.12+0.11a 0.39+0.02a
KA1 Barley 1.06£0.07 a 0.19£0.02a 0.87+0.05a 19.72+0.44 a 3.37+0.02a 0.42+0.04a
J3H Celery 0.80+0.05 b 0.14+0.01b 0.66 +£0.04 b 19.28+0.36a 3.18+0.14a 0.31:£0.02b

#E (Note) : [FFNEIE G AF/NG FHEF /R B 22 57 3 (P < 0.05) Different lowercase letters after the values in the same column denote

significant difference among treatments (P < 0.05).
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Table 2 Effects of different crop powder treatments on root morphology of pepper

AbFH WREKE (mm) MR FRMEA (mm?) AT (mm?) YL
Treatment Root length Root superficial Root volume Root tip number
CK 185.65+17.21 b 29.66 £2.63 b 0.39+0.05b 273.80 +26.72 ¢
FF3RH) Mustard 318.45+25.93 a 68.61£4.28a 1.18+0.06 a 423.40 + 18.93 ab
KR Wik Barley 301.10+33.22 a 63.49+4.02a 1.09+0.12a 460.40 +39.43 a
FE2RA Celery 302.66 +34.81a 60.14+6.99 a 0.95+0.11a 356.40 + 25.56 be

H (Note) : [FFEIEEARR/ING FHEE R AL BLE] 22 57 1 3 (P < 0.05) Different lowercase letters after the values in the same column denote

significant significance among treatments (P < 0.05).
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Table 3 Effects of different crop powder treatments on chlorophyll fluorescence parameters of pepper leaves

by PSRBT PS I b Fref Pl D ES S SUDES
Treatment Fv/Fm Y (I qP NQP
CK 0.81+0.01b 0.34+0.02b 0.47+0.02b 135+0.08a
JF3%H; Mustard 0.84+0.01a 0.37 £ 0.00 ab 0.51 +0.00 ab 1.26+0.04a
KE ¥y Barley 0.83+0.01 ab 0.39+0.01 a 0.53 £0.03 ab 124+0.07a
F28Hr Celery 0.82 £ 0.00 ab 0.39+£0.01a 0.54+0.01a 131£0.06a

# (Note) : [RFVEIEFAR/NG FRFRRAAH 25 B3 (P < 0.05) Different lowercase letters after the values in the same column
denote significant difference among treatments (P < 0.05).
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Table 4 Effects of different crop powder treatments on chlorophyll content in pepper leaves

b7 4% a H4EE b Mg a+b
Treatment Chlorophyll a Chlorophyll b Chlorophyll a + b

CK 1.86+0.03b 0.66+0.01 b 2.52+0.02b

FF2EH Mustard 233+0.12a 0.96+0.12a 329+024a

KET# Barley 2.04£0.01b 0.70£0.01 b 2.74£0.00 b

JEHR Celery 1.96£0.03 b 0.68+0.01 b 2.64£0.04b

# (Note) : [RFVEIEFAR/NG FHEFR R £ 5 B3 (P < 0.05) Different lowercase letters after the values in the same column

denote significant difference among treatments (P < 0.05).

R S5 TEHEM T IERBRERFR LI pH FEBE S F
Table 5 Effects of different crop powder treatments on pH
and conductivity of rhizosphere soil of pepper

Ab#f Treatment pH EC (mS/cm)
CK 5.55+0.03 ¢ 1.54+0.01a
JF3%H) Mustard 7.08+0.01 a 0.86£0.01 ¢
KET# Barley 6.91£0.01b 1.00+0.00 b
JEH Celery 6.96+0.01 b 0.80+0.02 d

I (Note) = [RIFVEE S A F]/NG T RER R AL B W] 22 57 (35
(P < 0.05) Different lowercase letters after the values in the same

column denote significant difference among treatments (P < 0.05).
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Table 6 Effects of different crop powder treatments on microbes in rhizosphere soil of pepper

b3 TR (¢ 10° cfu/g) HHIE (< 10° cfu/g) L (< 10° cfu/g) SRR (x 107 cfu/g)
Treatment Actinomyce Bacteria Fungus Total
CK 122.00 + 6.66 b 113.00 +2.08 b 60.67+3.28a 12.53+021b
FFZEH Mustard 209.67+4.91a 11433 +536b 1833+2.19b 13.10+£0.84 b
KET# Barley 212.00+7.02a 175.67+12.86 a 19.33+0.67 b 19.69+125a
JE%H8 Celery 204.33+4.63a 147.33+£1027a 14.67+1.45b 1678+ 1.03a

# (Note ) : B EAFR/NG FHRFRGFER £ 5 B3 (P < 0.05) Different lowercase letters after the values in the same column denote

significant difference among treatments (P < 0.05).
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Table 7 Effects of different crop powder treatments on enzyme activity in rhizosphere soil of pepper

sl Ji e HEWHTE R PERERRRE LA L
Treatment Urease Sucrase Phosphatase Polyhenol oxidase
CK 0.873+0.017 a 1.614 +0.008 ¢ 0.132+0.001 d 0.081 £ 0.007 b
IF 24 Mustard 0.694 = 0.016 b 2.722+0.200 b 0.164 + 0.000 ¢ 0.197+0.016 a
KZ ¥y Barley 0.530 £ 0.009 ¢ 4528 +0.081 a 0.378 £0.003 a 0.209 £ 0.005 a
JEHR Celery 0.681 £0.016 b 4712+0.191 a 0.194 + 0.006 b 0.182 +0.008 a

#E (Note) : [FFNEIE G AF/NG FHEF /R B 22 57 3 (P < 0.05) Different lowercase letters after the values in the same column denote

significant difference among treatments (P < 0.05).
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