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The effects of vinegar and fly ash on soil microbial quantity and soil enzyme
in sorghum seedling period and sorghum growth

FAN Na'?, BAI Wen-bin'?, PENG Zhi-dong'~*, LI Guang'?, WANG Hui-xian'
1. Sorghum Research Institute of Shanxi Academy of Agricultural Sciences, Yuci, Shanxt 030600, China;

2. Sorghum genetic and germplasm innovation in Shanxi Province key laboratory ,Yuct, Shanxi 030600, China)

Abstract; In order to understand the application effect and the best ratio of vinegar residue and fly ash in sor-
ghum planting , the change characteristics of soil microbial and enzyme activity have been studied by field experi-
ments. Test experiments. set up four treatments, treatment 1(100% vinegar) , treatment 2( vinegar : fly ash=1 :
1), treatment 3(vinegar : fly ash=2 : 1), 4(vinegar : fly ash=3 : 1) and fertilizer treatment. The results showed
that soil microbial and enzyme activity and leaf photosynthetic rate and yield were increased under the treatments of
vinegar residue and fly ash. The percentage increase of bacteria number of treatments, from first to fourth, were
19.66% , 31.34%, 15.69% and 12.54%, respectively. The percentage increase of actinomycete number were
20.9%, 32.37%, 17.56%, 10.43% and the percentage increase of fungi number were 22.78%, 34.26%,
13.54% , 9.56% , respectively. The percentage increase of phosphatase from first to fourth, were 17.11% ,20.85% .
12.29% and 19.78% ; The percentage increase of invertase from first to fourth, were 23.70% ,37.08% .11.54% and
3.08% ; The percentage increase of urease from first to fourth, were 25.28% ,34.77% .19.82% and 13.79% ; The
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photosynthetic rate of treatment 2 at seedling stage from CK to fourth, werel3.8%, 6.67%, 9.98% and 13.30%,

the photosynthetic rate at jointing stage from CK to fourth, were 3.45%, 3.22%, 3.21% and 4.05% the photosyn-

thetic rate at heading stage from CK to fourth, were 14.52%, 3.75%, 1.86% and 12.66% ; the photosynthetic rate

at filling stage from CK to fourth, were 13.08% .4.26% .4.08% and 9.36% ;the photosynthetic rate at mature stage

from CK to fourth, were 3.8% ,1.05% .2.12% and 2.20%.To sum up, vinegar residue contains a large number of

organic and inorganic substances, which can provide energy and nutrients for the life activities of soil microorgan-

isms, thereby promoting the reproduction of soil microorganisms and soil enzyme activities.

Keyword : vinegar residue; fly ash; sorghum; growth; soil enzyme; soil microbial
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Table 1  The basic physical and chemical properties of vinegar and fly ash
. N # w # G e KSR
I)l ) pH /(S -1y Phosphorus ~ Potassium Nitrogen  Available phosphorus Available potassium  Available nitrogen
em md * cm _ _ _ — - -
/(g kg!) /(g-ks') /(g-kg!) /(mg - kg™") /(mg - kg™") /(mg - kg™")
BiEAE Vinegar 3.8 4.89 1.2 3.1 24.8 279.45 351.07 602.41
WK Fly ash 7.8 4.01 — — — 30.71 82.87 20.47
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Table 2 List of treatments

i gt b s
o i i it s
Treatment Rati Vinegar Fly ash Nitre
retmen auo /(kg - hm™) /(kg - hm™) /(kg - hm™)
1 LlAEAS (100% ) Vinegar( 100% ) 1800 — 1500
2 FEAS « By =1 : 1 Vinegar : fly ash=1: 1 900 900 1500
3 FEAS By K =2 ¢ 1 Vinegar : fly ash=2 : 1 1200 600 1500
4 BEAE © MK =3 : 1 Vinegar : fly ash=3 : 1 1350 450 1500
5 fLIE Fertilizer CK — — 1500
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Table 3  Different effects on soil enzyme activity

o SR LTI E R T

Jb¥ WL Al TREHE i g
Treatment Phosphatase Invertase Urease
1 2.19+2.13b 51.77+1.85d 4.36+2.01d
2 2.26+2.08d 57.37£1.79%¢ 4.69+2.10e
3 2.10+1.98b 46.68+1.92¢ 4.17+1.96¢
4 2.24%2.07be 43.14+1.89b 3.96+2.11b
CK 1.87+2.17a 41.85+1.78a 3.48+2.06a
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Table 4  Effect of different treatments on microbiological quantity

il T HIH

- i3 Bacteria Actinomycetes Fungi
Treatment 9 -1 6 -1 9 -1
/(107 - g™") /(10° - g7h) /(107 - g™")
1 4.20+£2.07¢ 8.82+1.89¢ 3.08+3.01¢
2 4.61+2.14d 9.65+1.93d 3.37+£2.98d
3 4.05+2.20bc 8.57+1.78bc 2.85+2.88b
4 3.95+2.09ab 8.05+1.81b 2.75£3.07ab
CK 3.51+2.12a 7.29+1.78a 2.51+£3.40a
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Table 5  Effect of different treatments on yield characters and yield of sorghum

b3 K/ em Thid/g Bk g 77 H/ (kg - hm™2)
Treatment Spike length 1000-grain weight Grain weight per plant Yield
1 27.7+1.15a 24.8+0.2bc 105.27+1.97cd 9453.5+2.05¢
2 28.1+£2.20c 25.0+0.2d 107.87+2.41d 9467.0+2.15d
3 27.0+1.25ab 23.6+0.1b 103.73+2.77¢ 9321.2+1.89b
4 26.3+1.56a 24.0+0.3b 97.63+4.24b 9339.0+2.71be
CK 26.0+1.55a 22.9+0.5a 95.24+9.18a 9386.5+1.84a

H & 5 ATLAE A SRE A AT DB 5 7
PR 2 PRl TORLE Rk B A
HRIEE T 0.86% .9.17% 12.60% F1 7.69% , 5 %
Qb B ) 2 S 4 2
2.4 FEAEIT S RIFRL R RIER R0

fe SRR R B B E B D A TR B
ROIILS EHEFZ A e S I

®6 AEKEXBHRARMIM (g-ke')
Table 6 Analysis of the different treatments on quality of sorghum

Qb3 TEH HEH B
Treatment Starch Protein Fat
1 730.4+19.5¢ 124.7+31.5¢ 32.5+22.4b
2 741.8+20.4d 134.5+28.4d 34.2+21.5¢
3 724.1+22.1b 119.8+29.5b 33.4+23.6b
4 717.3+18.9ab 110.2+21.7ab 31.4+20.7ab
CK 702.9+20.7a 100.2+22.4a 30.0+22.4a
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