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Preparation of organic fertilizer from livestock manure and its effects

on soil nutrition and tomato quality
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(1.College of Applied Engineering, Henan University of Science and Technology, Sanmenxia 472000, China;
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Abstract : Using livestock and poultry manure as the main raw material and corn straw bran as the conditioner, organic
fertilizer (OF) and bio-organic fertilizer (BOF) products were produced by biological nano-composite molecular film static
composting, and all products were in line with standards of NY 884—2021. Five parallel tomato cultivation experiments were
designed, namely, CK (no fertilizer) , CF(100% potassium sulfate compound fertilizer, 400 kg/hm’), COF(80% potassium
sulfate compound fertilizer+20%O0F 3 000 kg/hm*), CBO(80% potassium sulfate compound fertilizer +20%BOF 3 000 kg/hm®) ,
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and COB (70% potassium sulfate compound fertilizer+20%OF 2 000 kg/hm*+10%BOF 1 000 kg/hm®) . After the experiment,
the nutrient contents of soil, organic matter, total nitrogen, and available potassium, as well as fruit quality indicators such as
soluble sugar and vitamin C content were measured. The results showed that the application of organic fertilizer could
relatively increase the available nitrogen, phosphorus, and potassium in the soil, and reducing chemical fertilizer application
by 20% to 30% had little effect on tomato yield. Compared to the single application of chemical fertilizer, the combined
application of organic and inorganic fertilizers could significantly improve fruit quality, such as increasing soluble sugar and
vitamin C content while effectively reducing the content of titratable acid and nitrate ( p<0.05). Through the analysis of the
main component of the impact of soil physicochemical indicators on the soil layer, it was found that the impact of each
fertilization method on the soil physicochemical indicators was ranked as follows: CBO, COB, COF, CK, and CF. The
correlation between six physicochemical indicators in the soil layer and tomato quality was analyzed by redundancy analysis
and it was found that all six physicochemical indicators in the soil layer were significantly correlated with tomato quality ( p<0.05).
Key words : organic fertilizer; biological organic fertilizer; physicochemical indicators; principal component analysis;
redundancy analysis
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K H Microsoft Excel #1748 3 FH SPSS 21. 0 #4475 8045 77 2270 M1 ( Duncan Kz 565 ) K 3 R4 41
M, 28 5 MO p=0.05, LSRRI HR -5 0l it B SR TTAR 0 A R T 2% B huaps 2/
www.cloudtutu.com/#/ login TEZE 34T .
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Table 1  Detection of physicochemical indicators of livestock and manure

K/ % pH w( AN /(g ke™')  w(R)/(g-kg')  w(B)/(g-ks") w(#) /(g - kg™")
68.4 7.62 426.31 23.78 18.20 15.36

w(AK)/(mg-kg™') w(f)/(mg-ke")  w(H)/(mg-kg™")  w(B)/(mg-kg™)  w(H)/(mg-kg')
0.03 12.34 3.51 56.4 10.65

2.2 AEBEEA T T EE#HEEAL BRI R0

M3 2 AT LAE B g e pH 2 55681, CF AL 315 + 4% pH T K¢ 0.44 A W] W f2 fk ¥ %%, COF ,CBO
i COB AbFEXT 3 pH MK, 5 CK [FITE B &2 5 (p<0.05) . A LT RAM Y E R FERIEZ
— FE—E SR, ARG R KPS BIE R C it A AU 75 S5 o LR A R R
JFERSE N, L H: COF ARG ANk B 3, HOROE: CBO AbEE CF A U] (75 + 34 L & & R I (p<0.05) .
IR FARR AR G LR AR T, B N R, S - S5 3 Y R R0 BE D, A LU G e 1
5 e b g A R R R TR B B T CK I CF Ab B, COF 4b B+ 98 10 4 R B 0 Bk 5, 1 CK
il 0.64 ¢/kg, CBO A 4 1 b il i 805 B /0 BOHH L CK S8R W Bk, o 64.89 ¢/kg(p<0.05) , FRJIE &
Bt A HUIC B A= A HUICAE -3 a4 14 in i 2, JEIE CBO A3 - 498 1) SR8 o ik 4 B304 i 9.47 g/kg,
COB Ak 14+ 52 (447 50 Jo i /3 KON 21.25 ¢/ kg (p<0.05) , ZBAAT HLAL (e s B ANER B0 5 A, M348 i 4 3 v
PR FBEAL AR R

2 AFERAL 7 ZO0k L B2 PSS b A 0

Table 2  Effects of different fertilization methods on physicochemical indicators of soil surface

NE sy pH L » . L o
(g-kg) (g-kg) (g-kg) (g-kg) (g-kg)

CK 7.62+0.08* 10.61+0.18¢ 129.69+4.80" 13.39+0.67¢ 0.99+0.06° 93.50+4.84¢

CF 7.18+0.04" 10.23+0.17¢ 118.81+3.29¢ 21.12+0.86° 1.37+0.03" 132.05+3.11°¢
COF 7.52+0.03" 13.540.14* 135.54x4.77% 27.38+2.12" 1.63+0.05* 153.56+3.29%
CBO 7.58+0.08" 13.25+0.29% 139.16+3.36" 30.18+0.64" 1.39+0.03" 158.39+2.09°
COB 7.54+0.03" 13.06+0.10" 130.95+2.87" 34.74+2.40° 1.57£0.112 148.45+1.99"

VEL I a b e d FR A AR FRINI 1 2 5 B (p<0.05) .
2.3 AEER T X3 E 7= = 2T

P 1 AR AE B, CF ARHS CK A H i = 2 a1 3%, COF 5 CF AbBE ] 24 B AW i, COB AbBE L COR
H1 CF ALFRFAG 3 1™ 1 22 7 A8 3%, CBO AL BT A5 2 i it fie ey, H 5 COB il CK ] 22 57 1.2 (p<0.05) , X ki
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Fig.1 Comparison of tomato yield with different fertilization methods
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SR b AT P MR AT IR R 1Y) o 3 S e Tk e LA Rk R 3 rpRT DL CBO Kb B A A 6 Y AT
PEWE T B 5, 5 CK M LA 5 8.6% , H. COF ,CBO J2 COB AbFH R v MM i /0 B 22 S AN W35, CF A3t
FITAS 2 i 0 AL A B B B AR, e CBO AR FRAIG 45.5% (p<0.05) ; CBO AbH T 152 it 1Y 7 ¥k R I f: 4%
Biedl, 5 CF AbFEAH HAR 26% , H. COF ,CBO Jz COB AbH AT i G IR 0 /0 40 22 S IR AR I 3 (p<0.05) , 7] LAk
JEBiEE 20% ~ 30% 7] 16 5 5 o5 2 it A i £ 1% 3 — 25 L 5 R SOBIR LU 25 R — 8, 4B R C it /08U I
WU R ISE SRR H WAE bR, COB A BEFTF 1S it 4k A= 2 C it /8RS CK & CF L3 L 43 il 48 &
21.6% J%43.1% ,CBO ALFRFTS FARLEA R C i/ B0 B35 425 (p<0.05) , COF AbFR T 7536 i % ¢ i
S35 CF AbBEAH LA 30.6% , AT WA HLICHLECHE AT i 25 5 T i i AR 38 C ik /88, MR AR BT i 7 BT
W& FEBEE 0T i S e R PR E AR | 45 A3 T A5 7 A R 6 0T it 3 BSOS T I KR 432.00 me/kg, FE
Hr CBO AbHE AT A5 2 A R 6 I B A0 B AIG, HEYk COF AT COB Ab B AT A5 7 5h i R 6 i 2 0 BUIR AR, 1t CF 4k
BT AS A S RER I i A Ee =, W A BILTCH Lt 5 SRt AT A B S5 2 BRI 7 i TR £ It 434

23 ARIRUE J7 2 7 Al 5 ) R

Table 3  Effects of different fertilization methods on tomato quality

ARG w(ATEERE) /% w( AITHERR) /% w(4EEZE C)/(mg - kg™!) w( fHREL) /(mg - kg™!) TR [ 2 B

CK 4.26+0.17" 0.85+0.08" 14.57+1.22° 232.88+7.91" 5.01
CF 2.5420.05° 0.50+0.09" 10.57+1.35° 316.73£3.77° 5.08
COF 4.60+0.03 0.46+0.04" 15.23+0.92" 242.66+3.25" 10.00
CBO 4.66+0.35° 0.37+0.03¢ 17.65+0.76° 219.65+9.78¢ 12.59
COB 4.36+0.17* 0.40+0.05" 18.59+0.44° 254.87+22.32" 10.90

. a b e FRSAHAIH) 2 5 B EFEE (p<0.05) ,
3 g
3.1 TEHEENIEREmERS ST

HH 3% 4 AT, BT 2 B R R T 2T 2519 95.102% , BABHHE B 2 D A RES IR R R K 6 4> 115
FLIEARAY 95.102% , K $2 5 2 4~ = sr43- 51 PC1 AT PC2,
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Table 4  Principal component analysis of physicochemical indicators of soil surface

ARG =+ L
TR R
RIGFHMEE FRERREH% PCI1 PC2
1 3.925 65.411 pH 0.976 0.193
2 1.781 95.102 oM 0.914 -0.253
3 0.17 97.94 AK 0.902 -0.370
4 0.124 100 AP 0.822 -0.513
5 3.99x107'¢ 100 TN 0.724 0.658
6 1.28x10716 100 AHN 0.350 0.920

HRAE 2 A F o R AFR] Y Y, ML A o 1Y, =0.177X, +0.493X, +0.365X,+0.461 X, +0.415X, +0.455 X,

Y, =0.689X, +0. 145X, +0.493X,+0. 190X, +0.384X,+0.277X, .

il FH SPSS 21.0 H4 44 S AR AR A THR AL ( Z-score ) AbBR 5 AR S B4 5 R H58 14 3 L4345 43 il
PAASAS T35 22 BTRRR o5 A 2R B 07 28 STRRR A LU A AR TR 23515 93, 19 B 45 it AL J7 X0 1 4

B BAL SR bR ol KB/ NHEA R : CBO .COB . COF \CK (CF,

3.2 TIEMERAIERSENAREXE

R T HT B2 B s bR 5
et b JUAH DGR HEA T 40 # , R A
JB X8 e Al i BT B A B8y 93.671% (1] 2)
THEREZ 6 AL BRI 5 0 T
(K 5) (p<0.05) , pH AK 545 i
T FRER A AR R A5 2 IE AR ; OM (AP TN
K AHN 5 51145 it BUFR AR R R IR Lo AP 4 2
EASC (K 2)

F 5 LR PSR BTG 2 i i S R

Table 5 Effects of topsoil physicochemical indicators on tomato quality

R R RMH p1E 2
pH 0.766 0.001 * %
oM 0.799 0.001 -
AK 0.793 0.001 %
AP 0.814 0.001 * %
TN 0.630 0.002 -
AHN 0.736 0.001 -
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Fig.2 Redundancy analysis of topsoil physicochemical indicators and tomato quality
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KAEA D Fd UMLK E A FIEGBIRE R 8 000 ¢/ (m” « d) ,iBHE R 2 L/ (m® - ) ) MELA 2
P BE RS, il Rl B S R G R BERIE N 65 °C SESRRECN 13% , YPRHE S BN E5 )
PR ZS [ AT SEERZY 15 d ASE 1 R B DR R T 5 457 L (RS TR 3 RRE R B2 10 d BT 4 Sl it
VR 7= A A T A= A HUIBAT L FRvE NY 884—2021 B FAL B AGA HLIE (OF ) 7= & ARG B I & sk
AT & RC AV AP (BOF) o 48533t 5 4147 78 20 A 35 156, RIER I CK (RHEAE ) | CF (H it fL
fIEL) .COF (80% AL E+20% A HLAE) .CBO(80% fLIE+20% = 1A HUIE) & COB(70% LA +20% 4 HLAE +10% LE H)
AHUIE) AL Ty = XG4 o 5 AT R LT A USR5 R 03 i SR S BT AE A, AT i e A
FCE RS 455 R PR AL T 38 b i s R il B A 8, FLARAEIE 20% ~30% X % ik
PRSI, A HLTCHLBCHE S5 S fb A B T 5 25 o SR S b T, AN el Vs M AN A 2R 3 C TR0
[F) B A 8RR AR P R S A R R 1 T 738K (p<0.05) o 388 e Xof - 3 2 AL A 52 ) 2 1 o3 3647 40, R R
A5 AL T3 26T - ERE AR B 52 ) i R B/ NHEIF AR YR - CBO . COB ,COF | CK \CF R FHITAR 3BT X 1 4k
JERAAG IR i TR DA T 0T, R I 42 6 N FRALHE AR 5 it o i 5 AH G (p<0.05) .
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