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Effects of Biogas Fertilizer Deep Application on Soil
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Abstract: This case taken citrus garden in purple hilly area as the research object, using mechanical deep
loosening method, according to the number of ditch irrigation biogas fertilizer (one subsoiling ditch nitrogen
45 t/hm®biogas fertilizer), we researched the effects of biogas fertilizer deep application in citrus orchards
soil aggregates, soil nutrient and yield of citrus. We set 5 pieces of experiment treatment: (1) CK: only
fertilizer application; (2) TO: no subsoiling + biogas fertilizer 45 t/hm*; (3) T2.2 subsoiling + biogas
fertilizer 135 t/hm?®; (4) T3.3 subsoiling + biogas fertilizer 180 t/hm*, (5) T5:5 subsoiling + biogas fertil-
izer 270 t/hm®. Results showed that: Biogas fertilizer improved the number of soil in 0. 25~2 mm water sta-
ble aggregates, reduced the <C 0. 25 mm microaggregate number and 2~5 mm water stable aggregate amount
significantly increased with increase of subsoiling ditch and biogas fertilizer application amount. In the 0—20
cm soil layer T3 and T5 treatment aggregate mean weight diameter (MWD) respectively, compared to the
control treatment and biogas fertilizer without TO treatment improved the 27. 6% ~29. 9% and 12. 2% ~
14. 2%. The content of organic matter, total nitrogen and total phosphorus in 20 cm soil layer was higher
than that of 20—40 ¢m and 40—60 cm. In 0—20 cm soil layer, soil organic matter content of the T3 treat-
ment were increased 1. 46~2. 90 g/kg and 5. 00~6. 44 g/kg compared with the soil organic matter content of
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CK and T0. The biogas fertilizer deep application of T5 treatment significantly increased the contents of soil
total nitrogen. T3 and T5 treatment could significantly improve the total phosphorus content of 0 —20 cm
and 20 — 40 cm and total potassium content of 20 —40 cm soil. Compared with conventional fertilization
(CK), T3 and T5 treatment significantly improved the yield of citrus in the test orchard, and the average
yield were 3. 57 X 10", 3. 66 X 10" kg/hm®in 2014—2015, the average yield increased 4. 20% and 7. 02%;
Each biogas fertilizer (T0,T2,T3,T5) was significantly higher than the solid acid of CK, the ratio of solid
acid level of performance are T3>T5>T2>T0>CK. T5 treatment significantly increased the content of
Ve, two years were increased 4. 39, 4.48 g/100 ml respectively. Hilly orchard rows deep application biogas
fertilizer (180~270 t/hm?®) not only could improve soil structure as well as the nutrient content, but also
improved the yield and fruit quality for 2 years, so that it can ensure the sustainable development of citrus

production. The results provide a scientific basis for improving soil fertility and fruit yield, orchard fertilizer

rational management,
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EHRET 1.92,2.04 g/100 ml 5 2.77,2. 82 g/100 ml; X}
MiAE R &l .5 CK A, T3 1 T5 4h# 2014
RN IR E T T 0.15,0. 13 g/100 ml, B4 2 4F
(2015 4F) , 5k To A1 T3 MY AR fE I &K F CK 4h, H
VR NS AL R SRR & 2 5 CK ORAFRAE 3 22 55 T IE
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%30 &

MG RESR B MG 428 2 C (Vo) & &, Horh T5 4b 28
2014 4EFN 2015 AR ATAG Ve & CK B 55 T
4.39,4. 48 g/100 ml,1fif TO W% FRET 1.58,1.77
g/100 ml, 2014 4FF1 2015 4F % &b 3 09 Al 465 [& 2
FEME R T3>T5>T2>T0>CK, H & @I
AEF(TO, T2, T3, T5) B MR i CK B E# & T

6.4%~37. 4% (2014 4) F1 10. 7% ~38. 4% (2015
AE), H 2015 AF 45 AL B E R LU AR T 2014 4F, B2,
3 Ao 3% 8 AT 0T g R el 1 R AR T S B R R
W & B it FH T B R A () 2 B2 2 T A AR o 5T, 8 A
A7 RV S i e AR, B A AT T3, TS5 G [\ B b 2% 4 7 i
A6 7 R B

x2 BERETHBSENEWL

2014 4F 2015 4F 2014—2015 4F
fob 3 PR/ e/ Fe R/ e/ e/ Ty AF 53
(X10'kg « hm™ %) % (X10'kg » hm™* % (X10'kg » hm™%) 1y /04 28/ %
CK 3.16+0.09b — 3.67+0.08b — 3.42+0.12¢ — 3.35
TO 2.46=+0. 14c —22.15 2.5040.12d —31.81 2.4840.18b —27.48 6.99
T2 3.2340.10b 2.22 3.4740.12¢ —5.34 3.4040.13¢ —0.58 3. 61
T3 3.44740.13a 8. 86 3.70%0.15b 0.95 3.574+0.16b 1. 20 4,35
T5 3.4340.13a 8.54 3.9040. 14a 6.43 3.66+0.15a 7.02 3.99
AR RN PR F R R — 48 4 AS [ A B0 0] ) f 25 4 22 7, P<<0. 05,
£33 20142015 EHBRERER=
(=¥ L i
40 b 38 88/ R IR Vel 112 L
% (g+100ml™ ") (g+100ml™") (g+100ml™ ")
CK 10.840. 2¢ 7.9340. 31e 1.11+0. 06a 40.184+1. 24c 9.7340. 48¢
TO 11.5+0. 3b 8.3340. 24d 1.11+0.05a 38.60+1.73d 10. 35+0. 63b
2014 T2 11.4+0. 3b 8.9340. 16¢ 1.07+0.03a 40.1340. 88c 10. 65+0. 43b
T3 12.94+0. 4a 9.85-+0. 28b 0.9640.03b 42.4641.32b 13.3740.50a
T5 13.040. 3a 10.70+0. 28a 0.9840.02b 44.57+1. 32a 13.3040. 34a
CK 10. 2+0. 2e 7.5240. 25d 1.11+0.07a 34.19+2.37b 9.1740. 53¢
TO 10. 4+0. 2d 8.07=+0. 20c 1.024+0.05b 32.42+2. 21¢ 10. 15+0. 54¢
2015 T2 11.4+0. 2¢ 7.8640. 28cd 1.07+0.05a 34.6641.37b 10.5140. 46¢
T3 12.140.2b 9.56-+0.62b 0.9040.03c 35.69-+1. 44b 12.69+1. 35a
T5 12.4+0. 1a 10. 34+0. 43a 1.12+0.09a 38.67+1.31a 11.79+1.53b
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VR REFT I B R JR /AR R 28 BB R
ZOKAE ST M R 7 K2 T B 3 A R A S A
AR IR P BT AR R AR
SRS PR B9 BB K 23 A1 ) B B E R VR L B
TR R RN T W B 2 I 4 B A
AR A A AR U2 40 3 FE PR 350 3 L 52 BV TR A LI
[ SR ] - VR SR 3 2 ) R SR R

HAE e A R F A L — TR &9 A
SR T A e S F T LR TR TR IR A
MU 2 ARAE L 722 T Al 5 BRI P 3 404
B A YR 2 0 4 I8 B T A 45 & T U HL— T
AW BRI — S TR AL AL — TEHLE A I
LA T 2 A 55 A T A B 0 L 22 K U
gt e, ARG P BRI ERES S
o R TR A T T R 2 FL K R
B, R0 7 BB AL P AY 4 2 R B K >0. 25 mm
FrRRIN LB R VA VR MG A B (T2, T3, T5) % + J2
K T S A >0, 25 mm 75 5 5B B B 8. HUAR IR HA X
20—40 cm 4 JZ2 A RBAEA B IR (56 E R 8 CK

PEET 20—40 em )RR RAEM R E .,
AR VR IR A SR A 7 R ) £ R E g R
T8 R it FH A SR AR el 4 S i K R TR R = T 8. 5%
~20. 5% 3% 5 A 5T 45 P A0 —FL

Kt VA A AT DL e A AL T A o R B A A A
BURK & 8200, 3B Y B 9T R I, 7E — it A FR
PN s B 2 T T i PR AT R %) 388 s = 5 b A L B i
R R AR R i AL 3 AR LR . 0— 30
em + 2 AT HLAR & i R . AR BESE L TR
TRt 25 b PR RE AN [ F2 42 T+ 0— 20 em 5 20 —40
em 2 A LT i 0 K A VA B e Ak B (T3
THXF X 2 A4~ 4 2 0 HUIE 4 T+ s R wefE. XK
FE U X TH M A B 4T M 4 b ) R IR BF AT SR L R R A
ERXagEh#Es A S AFREEE., AL,
SRR R O N R A R R T 1300
A b o - A ML A 4 R A R A KL 4 il
KE|T 261% F1 271% . W H, 270 t/hm® 78 R
Tt AL B (TS X 45 + 2 e 4 N & B aUR e fd: i
Kb B B AR AL FE (TO, T2) % + 54 N & 248 TH 5
B )2 W A IR 55 . X R N R T it
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AN TS AR T R w7 A
YIS AR SR T RO Y AR TR T
SRR KRR RVE A 2 WL T8 AR 64 it P
BT AR T A LIRS e
AW HEEFRITER., AU A A, K iE e R
AEFRCT3. TS BERE T 0—20 em 5 20—40 em +
JZH 4 P AR A K &R E R,

TR NE it FH AT DA B v SRR 7 i, 3G SR 2 rh Ve
VR 2302021 e ) 2 K 30 e FH 9 IE T DA 38 5 O 5 1
A B TAMG R T, w4 g m - . fEA T
81,2014 —2015 4% K & A AL TRt 4b 1 (T3, T5)
FARE T MG L e CK ) g 3 4 T 0. 15
X10",0. 24 X 10" kg/hm* , i J At 7 2 4b 22 (B il 5%
AT B A A 7 i T R 4R MmO A ME . AT
FERMWY S VH T 08 A RS R S B B A AR L
FORAERS IR L B S R S AT MR Y TSS &
RIS P R 4SO E A A AR FEARI G
MR RV AR R AL BE (T3 T5) 3 #2814
() TSS. [ R L L AR A Ve & i i B R AR (TR
& Ve & 2 T 5t 4 AR (CCKO , Ho Al 5 52 i = 45
PRy CK, 1) 22 40 BF 58 VA O 2 A AR R &
B 7R BT R e 3R T T L A R
TSSEME Ve Saanilsgim T 8.226~9.4%,2.1%
~21. 1% M 2.1% ~16. 8% ,3% 5% H & W5 1B
JE7E e = A 1 A RO A — 2 nT UL VA RE L R )
SR R VI R it %o R AR 7 R i JB R T ROR R
4 4

L8 (0 Fr g XA A7 el A fF 9 5 42 L F 9 T ML Ak
TR G5 5 W v N X6 A A el 3 A R M AT SR A -
BSR4y TR ARG 7™ 5 52 ) BIF ST 25 SR T

(1) TH Bl R A 5% €0, P i XA A el - 38 AT 2R
K R v RS A L2 R IEANLT S &2
N. 2P fii4 K &, K& iE e 3 (T5) + 5 A
RARAE M (MWD) 43 51 45 B it £k A (CKO B VR AR
(TOHEE T 27.6%~29. 9% 1 12. 2% ~14. 2% ; +- 44
MU, 4 N fi4 P & aailiEmT 2.33~6. 17
g/kg,1.73~4.73 g/kg;0. 14~0. 23 g/kg,0. 02~
0.12 g/kg;0.15~0.53 g/kg,0.15~0. 43 g/kg,

(2) T ARl R L 5 7= o )5 ) 5t P et A7 AE 6 9%
YIAHSG Yt F R 135 t/hm® B, H o 5 B A0 e b
FEARY 355 180 t/hm’ Z J&  Hop= B A i 2 48

(3) 78 N 7iti FH e % £ o AR S5l T . 5 B B T
(CKOAH M K AL VRt A R (T3, T5) W e 1
MG TSS. [ B8 . BB AN Ve & &, i B V8 e
(TOAUAE Ve & 5 0T Hujita A IE (CKD , H Al 51 52
BT bR T CK,
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