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Effects of combined application of vermicompost and chemical
fertilizers on growth and quality of adzuki bean

LIU Xiang, ZHOU Jie, DENG Jinhua, YE Aiping, ZHENG Xi, ZHANG Lixin
(College of life sciences, Northwest A & F University, Yangling, Shaanxi 712100, China)

Abstract; A new adzuki bean variety Baohong 947 was taken as the research object to explore the effect of
vermicompost and chemical fertilizer on the production and quality of adzadzia bean in Guanzhong area of Shaanxi
Province. The experiment included five treatments of T1 ( pure fertilizer) , T2 (20% vermicompost +80% fertiliz-
er), T3 (50% vermicompost +50% fertilizer) , T4 (80% vermicompost +20% fertilizer) and CK (no fertilizer).
The differences of agronomic characters, yield characters and quality characters of adzuki bean at maturity under
different treatments were studied. The results showed that vermicompost combined with chemical fertilizer signifi-
cantly improved the agronomic traits such as plant height and leaf area. T2 treatment had the best effect. Compared
with CK, plant height and leaf area were increased by 42.52% and 20.54% , respectively, which were better than
that of pure chemical fertilizer treatment. Compared with CK and T1, the soluble protein content in T2 treatment
was increased by 71.87% and 19.34% , respectively. Compared with CK and T1 treatment, the soluble sugar con-
tent in T4 treatment was increased by 47.93% and 37.20%, respectively. In addition, vermicompost treatment also
increased the effective components to varying degrees. The total triterpenoids and y —aminobutyric acid contents of

T2 treatment were increased by 50.00% and 96.44% , respectively, when compared with CK, which were higher
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than those of pure chemical fertilizer treatment. T2 treatment showed the best performance in improving DPPH free

radical and hydroxyl free radical scavenging ability and total antioxidant capacity of adzuki bean, which was in-

creased by 151.78% and 135.76% compared with CK and T1 treatment, respectively. The total triterpenoid content

and y —aminobutyric acid content in adzuki bean were significantly positively correlated with DPPH radical scaven-

ging rate and total antioxidant capacity ( P<0.01). Vermicompost combined with chemical fertilizer improved the a-

mino acid content of adzuki bean to a certain extent, and the amino acid content of T2 treatment increased by

43.64% and 7.30% compared with CK and T1, respectively. The results showed that 20% vermicompost combined

with 80% chemical fertilizer resulted in a better yield and quality of adzuki bean.

Keywords: adzuki bean; vermicompost combined with chemical fertilizer; production; grain quality; antioxi-

dant capacity
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Table 1 ~ Amount of nitrogen and fertilizer
applied in plot experiment
HEA N MBI 2 A AL
fhgm C()mlineflfiil comp()l{nd fe:ilizer ‘ /_V:rmicompf)st _
Treatment AL T AE i T A A i HE
Nitrogen Amount of Nitrogen Amount of
application fertilizer applied — application fertilizer applied
CK 0.0 0 0.0 0
T1 125.0 500 0.0 0
T2 100.0 400 25.0 2032
T3 62.5 250 62.5 5081
T4 25.0 100 100.0 8128

F2 EAEBIEMNDNSREHIK I
Table 2  Effects of vermicompost application on

agronomic characters of adzuki bean

NS E

Branch

R/ em ZEH/mm
Plant Stem
height diameter

Ab B

Treatment

i FL/ em?

Leaf area
number

4.67+0.58b  13.00+1.00b

CK 38.03+2.93b 7.88+0.37a

T1 51.83+5.25a 8.08+0.39a  6.00+0.00a 14.00+1.00ab
T2 54.20+4.56a 8.07+0.25a  6.67+0.58a 15.67+1.15a

T3 47.77£7.59ab 7.53£0.99a  6.33+0.58a 14.33+0.58ab
T4 50.60+8.01a 7.99+0.27a  6.67+0.58a 15.33+0.58ab

TE : [ 5B 5 AN Rk R A B 22 57 1. 3 (P<0.05) , 1],
Note: Different lowercase letters indicate that the difference was sig-

nificant (P<0.05), the same as below.
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Table 3  Effects of vermicompost application on yield characteristics of adzuki bean

QbR HMRKLE g K/ em JEBE/ em FERLEL HHKH/ g FARRSERL
Treatment  Seed weight per plant Pod length Pod width Single pod seed number 100-seed weight ~ Pod number per plant
CK 7.28+0.37¢ 8.93+0.48bc 0.74+0.04a 7.40+0.89a 18.22+0.40b 24.40+2.70a
T1 7.23+0.20c 8.88+0.28¢ 0.71+0.05a 7.00+£0.71a 15.90+0.16¢ 26.40+8.71a
T2 10.01+0.16a 9.32+0.29ab 0.82+0.04a 8.00+£0.00a 20.37+0.83a 32.20+7.92a
T3 7.67+0.30b 8.83+0.13¢ 0.73+0.12a 7.00+0.71a 20.19+0.16a 26.00+6.25a
T4 8.00+0.36b 9.54+0.26a 0.76+0.03a 7.20+0.84a 18.83+0.86b 25.20+2.17a
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Fig.1 Changes of soluble protein and soluble sugar contents in adzuki bean under different treatments
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Fig.2 Changes of functional components in adzuki bean under different treatments
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Table 4  Correlation analysis of functional components of adzuki bean and antioxidant activity

PR H JER I
HiH B syl RETR y-RE T  DPPH iERRE R 1khE
[tem Total triterpene  Total phenol  Total Flavonoids GABA DPPH clearance Hydroxyl Total antioxidant
scavening rate capacity
S
o W 1.000
Total triterpene
JE\ 5 Total phenol 0.555" 1.000
SAHLH Total flavonoids 0.494 0.667* * 1.000
y-Z I TR GABA 0.887 " * 0.544 " 0.627 " 1.000
DPPH B3 - -
DPPH clearance 0.688 0.407 0.478 0.673 1.000
S
72 A Ik %}K 0.453 0.259 0.189 0.472 0.121 1.000
Hydroxyl scavenging rate
MBTE L RE .
BILAILRES) 0.736" * 0.487 0.490 0.848" " 0.459 0.575* 1.000

Total antioxidant capacity

o FRBFMR(P<0.05) , + = FoRRBFHK(P<0.01) .

Note: * shows significant correlation ( P<0.05); * * shows extremely significant correlation (P<0.01).
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Table 5 Type and content of amino acids under

different fertilization treatments

SR/ (g - 100g7")

IR D
" . Amino acid content
Amino acid type

CK T1 T

R Lys 1.36 1.79 1.88

FEMR Thr 0.64 0.86 0.90

R HER Val 0.78  1.04  1.16
M\?ﬁ%%?‘i’i BEL 2 A A

. SRR lle 0.63 0.83 0.94

Essential IO

. . PR Leu 1.35 1.76 1.97
amino acid ; N

HKINER Phe 0.99 1.26 1.42

2R Met 0.16 0.22 0.26

A7t Sum 5.91 7.76 8.53

RAHIR Asp 1.96 2.58 2.74

HER Glu 2.89 3.84 4.12

HEFR His 0.54 0.71 0.73

FEER Arg 1.26 1.75 1.89

R R 22 PR Ser 0.94 1.25 1.35

Non-essential & /2 Pro 1.35 2.00 2.04

amino acid HE&® Cly 0.65 0.90 0.93

MR Ala 0.75 1.01 1.07

1% %R Tyr 0.50 0.61 0.68

IR Cys 0.14 0.20 0.18

A1t Sum 10.98  14.85 1573

SEIERR

Totalamino acids

16.89  22.61 24.26
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