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Feasibility Analysis of Qualifying Slurry Fertilization Based
on the Phosphorus Requirement of Potato
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(1 College of Animal Science, South China Agricultural University, Guangzhou 510642, China;
2 Boluo Agricultural Bureau of Guangdong, Huizhou 516100, China)

Abstract; With the series of field trails, the feasibility of qualified biogas slurry applied in crop produc-
tion based on phosphorus demand was discussed in terms of phosphorus levels from pig slurry on potato
yield, quality and economic benefit, and soil nutrient content under the balance of N and K content. The
results showed that the potato productivity and the ratio of output to input were increased by 10.98% ,
16.54% , 18.37% and 0.9,1.0,1. 3 respectively with the application level of phosphorus provided by
slurry of 90, 135, 180 kg/hm’® compared with the chemical fertilizer application. However, there was no
significant potato yield between the chemical fertilizer treatment and biogas slurry treatments. The reduc-
ing sugar content were obviously higher for slurry application with different levels of phosphorus but no
significant improvement of crude protein, total soluble sugar, starch were observed in comparison to
chemical fertilization. Meanwhile, the highest utilization rate of phosphorus (12.50% ) in current season
was obtained with the slurry application providing with phosphorus of 90 kg/hm®, and the lowest one
(6.80% ) was the fertilizer treatment. In addition, the slurry application treatments with the phosphorus
amount of 90, 135, 180 kg/hm” could significantly increase the content of soil organic matter, available

nitrogen and available potassium after planting, especially with the slurry treatment of providing with
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phosphorus at the rate of 180 kg/hm’ could significantly improve available phosphorus concentration of

soil. While the fertilizer treatment only obviously increased the content of available nitrogen and potassi-

um after planting. In conclusion, it was feasible to determine amount of biogas slurry based on the potato

demand of phosphorus in agriculture production. The appropriate amount of biogas slurry application in

potato was 90 kg/hm” with the upper-middle content of soil phosphorus, while the amount should be add-

ed at 180 kg/hm’ in soil with phosphorus deficiency.

Key words : biogas slurry; phosphorus requirement; potato; application rates
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1 HR5HE

1.1 Rt 51EYW

IRIRHB A T AR 48 B i 2 B ol 9 (b
45 23° 6'55. 47", K 4 113°57'13.33") — ki (5 &
BRT R ), J& AT 2= KU AR P20 21,8 °C,
AEYIREK 1 814 mm P H R 2 023 h, TLFEIIK
75345 d,1 H¥E12.8 °C,7 A4 28. 4 °C. iR %
FHAE Y M 5A T 2 Pk T R A S 45 8 A B85 85-
38(WLETE) .
1.2 #H{tES5EL

G0 AT ZEVEY) KRS, LB v, 37 50 IR I
(0~30 cm) :HLF7.58 ~9.25 ¢ « kg ™' ; 2%0.43 ~
0.51 g - kg ' ;2850.51 ~0.57 g - kg ™' ; 224 25. 89 ~
26.17 g - kg~ BlAB A 30. 77 ~45.30 mg - kg ' @Rk
5 39.86 ~45.37 mg - kg™, B AL HT 44.28 ~ 59.46
mg - kg ™' ;44F 34.31 ~38.08 mg - kg ', A4 12. 02
~16.63 mg + kg™, LIT IO, AL HR + HEFR A O
YR E2S(P>0.05) KB + 5O B ). ol i
PR ROILZR 15 TR R (w(N) =46% ) hyifl
JERMA T A H 45 [w(P,05) =12% ] ) PHPEYL
P TARRA A @A [w(K,0) =60% ] Ji 7™ i
IR AR IR A BR S w284 .

x1 BRFARERE
Tab.1 Nutrient content of biogas slurry mg - L™
I AL e o] el il Eead
1 599.97 £3.38 92.40 +0.59 389.20 £5.33 0.67 £0.01 2.00 +0.02
$2 W 2792.00 +15.31 1177.00 +14.73 581.07 +36.73 93.53 +4.16 326.57 +19.36
1.3 RWigit T BCE S MEIE P(P,05) /KFh 0(S0) 45(845) |

FR A 214 b 4% SN 4 I 7 HE i A e RD = 1 S
W FR 4318 O, B A BRAL AL 4H (F) i B & N,
P,0, K,0 43514 270 90 345 kg + hm . 7 N Fl K 43
BIREE 270 F11345 kg « hm KR, R FHBEHLIX 2 15

90(S90) . 135 (S135) 180 (S180) kg + hm ™2, X A
(CK) AN EAN B (£ 2) , B A0 B 3 IRE &, 4t 21
ANK. BN AN 25 m* A 4 B BETE 1.2 m
(B218) , 155 0.2 m. /NX RIS , A] Sk .
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Tab.2 Experimental treatment of potato fertilization

Ji e/ (kg « hm™*)

pEw el N PO, K,0
CK 0 0 0
F 270 90 345
SO 270 0 345
S45 270 45 345
S90 270 90 345
S135 270 135 345
S180 270 180 345
1.4 #E#h GERKHBEER

EATET 2010 4F 11 H 5 HEFD. Mg bId g,
FHWE ARy (4 50 kg PRSI 50 ¢ L R ,50 g Hi &
) IATIHEE ARG BT SR TR , BRFE S 0. 25
m , 7E AR R ZE R R 1) 498 SR e e 1 A
(FHEHEZ 1950 kg - hm 231) B 56, PR E e, AR 1k
FE R L. o HUE BTG 7K 4 S P [R) (9 45 B e
FLEAT.2011 453 H 5 H, S Ruliesk.

LA B 3 1A i AR 3 vk, ELAR it AR L %
355 1 IR 7E R 1 A i it AR 40% | BT
21% FIAPAE 25% A R R A0, 46 2 YR 78 1 300t A &UIE
60% FEHR 79% FEIAE 37. 5% , A Vit A0 Fi I 22 VA
NP K i SR ARG RER P R EVE WO
B KA AR N A K A SR 5 Atk 2E N IR
K AR EE. R T b BT VA ORI S SR K 4 1Y
255, e AP IS 4% A 38 3 K R T B S8 T R O
2 AR ] B AL

®£3 EREHEEE

Tab.3 Fertilizer amount of each treatment

K%/ Ly At/ i
(kg+hm™)  (kg+hm™?) (kg +hm™?) (m*hm™?)
IR B B B B2 3R LR BN
(K 0.0 00 00 00 00 00 00 00 00

F 2312 355.8 1563 593.7 143.7 2157 257 0.0 0.0

SO 2312 3%5.8 0.0 0.0 1437 2157 2057 0.0 0.0

M5 1734 2756 0.0 0.0 109.2 200.3 215.7 443 13.2

S0 1155 1955 0.0 0.0 749 1849 2157 8.7 264

SIS 57.8 115.2 0.0 0.0 40.4 169.5 215.7 1329  39.6

SI0 0.0 349 0.0 00 59 1542 2157 177.2 528
1.5 MEHERKRTTE

THAA SR /N K = TR B B D A S ek
RS T SRR L TVA M R RO E S S 4
SR IO S R U AR . R TR
SRR AISCS B R W E A LT A
Lol 4B B AR AL R R A 4. L
I S B R AL AT .

WAL 2= M R A P IS A A R =
[TEAEALBE P ISR — BRipsibBE P iR ] + P ilA
& x100% .

1.6 HIELAERSH

¥ FH EXCEL 4b##,SPSS17. 0 43#r. F§ ANOVA
PEAT BN R T5 22 00 B, AR 15 FOB B2 40 22 K S0 05 2
frZ2dm R Bl o 3 I {H.

2 #HRE5HH

BRAEAEBEK E X B E 280
M4 IR F A DR R T CK A SO
4, FE Wit I B 1 Wi A R I 35 48 o B 4% 2 By A
BRI S i CK A S8 8- i 2
FIRFRFE K- (P <0.05) , LW A R #E K-
TR TR RE W5 4R v S % A0 . RV I B
1, S45 4 [ A8 it 1S90 .S135 F1 S180 2H 435
& 17.72% . 23.62% 1 25.55% , H. ¥ 5 S135 HiI
S180 ZH Y22 57 ik 2 8 /K F- (P <0.05) , 15t A ik
7K 1 T WO S RE I 2 AR B AE K K B I
B 534h,990 ,S135 Fil S180 £H 1 7=k L F 41y /=
AR e 10.98% (16, 54% 1 18. 37% ,{HAL A 15 F|
BFEKF(P>0.05). LI R, AL b i
IS i ) 3 e 1 8 S 27 B Y 25 A0 D A% Y 7
HE B KT (=90 kg - hm ™) (%9 TR FH b A
PCAE S A T Th 44 B4 7.

x4 BETEHBATHELENDARSE"
Tab.4 The yield of potato fertilized biogas slurry with dif-

2.1

ferent levels of phosphorus

o /J\Mﬁiz)/ fﬂi/_z B, RAR/
(kg +m™7) (kg +hm™) % %
CK 2.01£0.05a 20 100.75a 77.54
F 2.74£0.27cd 27 463.65cd  36.63 78.06
S0 2.15£0.11ab 21 551.70ab 7.22 83.71
45 2.59£0.19bc  25892.55bc  28.82 86.26
$90 3.04+0.09cd  30481.05¢cd  51.64 86.29
S135  3.20+0.26d 32 007.45d 59.24 81.43
S180  3.25+0.07d 32 506.80d 61.73 84.64

DR #EELRZRE ARV EFEELATEF RS
% (P>0.05,Duncan’ s i), A de£,2 35 >50 ¢ RA4F0H L4
%’z)éi%}%ﬁ%igﬁi*ﬁ:/ﬁi%

SRR B R /NARTR], HAE R E AT S A% A
— K RN FL N 30% DL L RIIE K
HRZEL L B ) B R O R S ) T AR B A R I
25 AR & B, D8 Y R OR DL CK A4 AR
(77.54% ) ,S90 2Hf 5 (86.29% ) s VR AL FHZH S45
S90.S135 Al S180 43 #| kb F 4H 1 8.21% .8.23%
3.37% F1 6. 58% . i3, B it FH V8 W L it FH Ak AL B ) T
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P v AR R R, DU EERR K F (1S90 2H) AR
Bt
2.2 BiEAREABEIK T D E R0
M1 S R, (1) A H : SAEACAH L, Tt AL e
BEREGDREIEMER S E(P<0.05) 2R
BEMKRENIMEI A SO 4(1.74 % ) \F 4 (1.68% ) .
S180 2H (1.54% ) ., S45(1.44% ) .S135 (1.28% ) Fl
SO0 (1. 15% ). i FHACHE AR L, 78 WA it oK 1 2%
RN S (P >0.05). 7R WAL BRA LR
FI & A BEHERE K- RO S S e TR A BT
POERHEWA M TR EZER(P>0.05). (2) ilHF
PSR : ATV B R B R Y F 4Gk 2.43%
ARG S135 200 1. 79% 5 (BT A7 b 3122 a] i35 1
BESEEIC R F 25 (P >0.05). (3) bbb i
BE T B RS2 F 41k 0.30% , f i 1) & S135
ZHM 0. 64% . SO .S45 .S90 . S135 Fl1 S180 £H 1A JFHk &
B9 F & 0.16% .0.16% . 0.22% . 0.34% F
0.20% 35 F 2257 W% (P <0.05) . 7EVH WAL ]
2R 3 IO B AT BE ALK P58 0 £ 3 S 1S s
TRER ., Hirh S135 41 g 3 M & T S45 Fil S180
H(P <0.05). (4) JEH: F.S0,S45.590,S135 Fi
S180 41t CK 41435 jin 1. 19% 6. 61% 2. 74% .
0.23% 7.51% 11 8.95% ; S135 #1 S180 4 |t F #H />
SBE NN 6. 32% F1 7. 76% B i A7 Ak B 22 a] e 75

FERRE(P >0.05). LA E BB, ZEA R 5
T il JIE X 4 S AT SR RN T R B BT Y
M, (L R At 7K - 18 T Wt A i v T A 5 T
AT VE SRR . 5 AL AL AR L, A TRl st 7K
VRO VE VRO T 5 S SR B VA R R, {H AR
PR R I

£5 BRABUBKEHEDIAZENERRR"
Tab.5 Nutritional quality of potato fertilized biogas slurry
with different levels of phosphorus

. w/ %

lﬁ—(ﬁéﬁ | B ML 22y v F =T AN
HEH AR R JER

CK 6.79+0.24a 1.81+0.12a 0.31£0.04a 77.05 £2.55a

0.30 £0.05a 78.24 £0.64a
2.13£0.39a 0.46 £0.05b 83.66 £2.75a
2.17£0.51a 0.46 £0.04b 79.79 £9.74a
1.94 £0.47a 0.52 £0.04bc 77.28 £0.90a
1.79 +0.15a 0.64 £0.003c 84.56 +3.6la
1.87£0.20a 0.50+0.02b 86.00 £3.07a

F 8.47 £0.41b
S0 8.53 £0.24b
S45  8.2310.48b
S90  7.940.28b
SI135  8.07 +0.19b
SI80  8.33+0.05h

D) ERBRGENATREA LR, ZPRIEAHTHM
AR R BEE A MR N EFEEATERARE
# (P >0.05,Duncan’s 3% ).

BBRARMBIK FME DR ENEF AT
2 6 KW, B It A Y BEBE A1 g, A

2.43 +0.08a

2.3

BEAREAR, M7= (B A (0 S B HUATEs 3. S T i fit
7K -y 180 kg hm ™, 4 05 7 f Sy 64 827. 0
JC + hm 7 PR A 4. 2, LR 2 10. 6%
BAFA IR BN T 48. 8% M3k, F W] F R W Rl A o
R LU AL AE R B 2% S5 BE AR B R &2 5 Al qi , HL
B TH IR K A 4 g T
®6 BRARUEBIKEMEDRENZFNE"

Tab.6 Economic benefit of potato fertilized biogas slurry

with different levels of phosphorus

BA/ T A i - VAR '

s/

B ) () (o) W% %
P 20893.0 66455 43566.0 2.9
S5 2645 69285 41640 56 93 32
S0 20250 SIS0 603120 73 384 3.8
SI35 208470 07975 9505 8.9 306 3.9
SI80 204660 85293.0 64827.0 10.6 48.8 4.2

1x%wAE =R At A48 N52 4 - kg \P,0, 5.0
kgt K053 4 - kg™ A 6300 4 - hm R 252 250
7+ hm2 A L7500 5 - hm™ #3348 900 5, - hm 2, L4
R MM 3.1 - kg
2

A4 BRAEEBKETHELYSH AR

AR 24 25 i ) 25 2 ) 214 2 1 4 0 954 W s ) )
FRPIR L, FCAE B A, 2 W 5 43 W AP W S ) e 22
T 2 A 40 R Bt - 8 I s 1 b VR TR A B A A
275 ) % L 6 AR 2H s, e, S90 4 Bk i
12.50% , HUcE: S45 20 (P 1) {7 Wi B3 2, P
4 75 ) SR B 2 LR KT 1 1 B i L S T S T
R ra R AL BB, VR VR 10 A R T Bl AT 2 2 A
FER IR, LU Bt K (90 kg + hm ™) AR B
U AR, T SRR 2 R R N 14.8% 7
A, BEAR Y TR LT 14. 8% , X T Rg
R - ORI i A f B A AN [ i A

WL L 2= /%

90 S135
e

1 TR R BERE K OT- R S 8% S I i 3 24 R IR
Fig. 1

S180

Phosphorus utilization ratio in season of potato fertilized

biogas slurry with different levels of phosphorus
2.5 FiERTELEFSTN
(1) H3EH/ ML (1K 2A) . S90 ., S135 F1 S180 2H
PR A9 - AT LT & B2 3 s T AR ET (P <
0.05) ,4rA38mn 24. 13% . 15. 37% #1 30. 99% , 3 B
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Fr, WS IE F A el IR 1T . (2) &R
(& 2B) « g Ab FHZH 34 5 & AR RS AR A AN
RSN HHA CK LR 3% (P<0.05), 1
WA 23. 72% 3 A RE S 7 5 RS o Bl 2 R A A K 1)
WIS TERE I PE R R 2B T /A E /9w 1k, i CK
20 R R A= s /N R AR AE X 5 D A — K A
AL B FHERUFE T (3) 2B (K 2C) 45 Ab P 41
AR AE S AR T RGO, B e A T 2.37% ~
11.60% [8], H: v CK 2 F1 SO 40 () 3% & 4 %1 A
11. 45% 1 8. 28% , Wi W & e Ml Al e 25 57 3
(P<0.05). (4) 450 (82D) . [ CK 404, HAtbab 2
O A R AR S AR A T, Hode S0
SO0 ZHFPHE A J5 22 53k B i K (P <0.05) 511
CK 20 480 & ST e i & TR (P <0.05).

T IEHAGE S (1) Bl A (] 2E) « 45 4b 3320 i
fift & o i (B CK 414 ) 76 Fhofd 5 #0045 21 5 2 34 n
(P <0.05) ,BEh{EANT 79. 21% ~149.06% . (2) 3#5%
(K 2F) B CK 1 4b, & Ab BT + 38 OOt & i 7
TR 5 #8048 B S180 AbFHZH AhE Ry 1Y 22

- " 070
00T (A) Mg W AHDE ®)
212001 ~ 060 b 42
£ 10.00 2 050f
é 8.00 - 2 040§
= 600} ﬁ 030f
' 400 T 020
® 200f . o.10f

0 N oW

90.001 (p) N fktnt O FHEE 120.00 -

L a

_ %000 = 10000}
2 i

3 S 8000

o g 60.00

il & 40.00(em ®

= ¥

2000}

0

2 20000 o
s ?
N =
= =
5 &
) i
EY =

& 2

FinT M MRS

FHRELHT I]1]£ TS

FEIRF R EIKF- (P <0.05) , 3% 15 B i il K 7 g vE
Ot FH (180 kg « hm ™) filg S & B Ao I + 39 ook
BRI & i IX AT RE S R R 1y k. (3) gk B
(E12G) : B CK AL & s AEAME S BB TR (P <
0.05) #h, Hfth b BRZH (B3 S45 4H) 7E R A 5 #0455 T
(P <0.05) , HIEAT 118. 61% ~222.08% .

TEEESRM B (1) AT A B 44 5 AR
PR G 38 0, 38 (e A T 4. 82% ~103.75% ,{H.
FRERT G 2R EA R E (P >0.05) (K 2H). (2) 5
FRAEHTAH LE , BTG b B 2H o 25 i A0 R R JS 40 AT 588 0
B8R AR YR g2 S180 (75.41% ), S135 (51.53% ) . CK
(43.92%) . S90 (42.85% ). F (39.12%) . $45
(34.98% ) fil SO (27.24% ), {0 H 4 CK.F.$45 fil
S180 ZH FAH I fE 25 5 4 3 (P <0. 05) (& 21).

DL 2B, A0 RE A it FH R S 2 4 s o s g
TAE R0 L R R &, T P s AR B KT (90,135 AN
180 kg + hm ™) 7 3 ¥ Ji FH U 45 + 39 43 ML I | il ot
RERCE S AR T B B8, o R KR
4 180 kg + hm = () Ab FRIA i 5 3 IRl 5 1 4k
B

Fiiat O FdaR

N
\
\
\

i
N
Ll

CK SO S3 S6 S9 SI12
el

E |
P B P M = AR, R —FE bR b AR T LR — DRV NG P FOR 225 AR B35 (P >0. 05, Duncan’s) .

AN TR BB K T R AE B B8 A b R ZH PR A A2t B Al

Fig.2 Chemical properties of soil before and after potato planting

3 WS

ETOREFTHEXRBEBRAENTITHE
S
it FHACHEAR LU, T 0 AT B PR AR S %

3.1

R 7 B, AR i P s {45 K- (90 ~ 180 kg + hm ™)
FITE WG RE (i Th 4% p= E 3 7™ 10. 98% ~18.37% , T
PERILED 3379 ~8.21% , AL T DR BT
R R TR 2 ) 20 R S AR = i (R 4 .

TE AT T, S5 P AL RE AR Eb , B8R TR Rt FH
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FHAR T DA I R S, (MR B
0.5% (H1 2. 82% T Fif) ", A2 fmi o 4% i £
I 3o 7 Dy SRR RV T B TER &
ST i VAR FHAR B2 22 1) 22 5 8 . DA I
Ut BH B T B e ROt FH VR VRS 2 BRI D A% S8 it .

FEL TS 7 T, VH WA it P AE R S R
FERAR Y [] R, = (R = 1 A AN R R B 1 4
1o, BEIRAS B K A 285 38R

FEUCE - HEAE I T, v i AR K SE VR (1S90
S135 F1 S180 2H ) it IR 1 4 25 2 ey Ao i 1= 3
i AR R A, 1 B AR A LT A R
e HER /KO- (180 kg « hm ™) (¥ V8 Y0 it FH A Rtk 22 344
TN G A, 35 T AR A S A AL i
Al I8 5 it e M RO B a0 45 SR AR AL, T LA AE i
i 14 39t FH e (AR AT O TR RO A T RS
AR 5 . FER X 21 FH 232 07 1T, VA WA B2 T L AR
YL, X AT RESE VRO A S, — i, A W
A LR RES S S0 MRl b X W i [ 52 L 58—
T, VAR BB Ak MR B i, DA k2 X
AR BT LG FH VA 9 L i P A A B ) T T 4
X B R ACR) DA T v 8 1) R P 3. DL B 3R
BT T B R it FH VA YA L it f I B ) 1 R AR S e
T TR FH e ) 8 .

L5 L PTR T TR R TR WO AT, 53Xk
WA E P hrRE AR AL T B SAKHR.
3.2 BREEHERE

T 32 TH W 5 47 & it R ORI R /B 57
Gyt RS AR K. R GE , VW B B Az
BT X R ORI A T e
JIE T3 AR B A 1) 37 53 5 2K Bl DX 358 7 AS [ o S
TS Sy 9 TR VR 1 P el ok IR ZEAS IR0, 1
A P TR R A A T AR A T VRO [ AR g K T
X AR R SRR M AR )&
BRI G TR RS S RS e, R T IR TGS
LB T - 76 HL % e ) IR sl 2 = 9 118 1, U
180 kg + hm > {Hegi 2K S-S ey 1 i 116 ik ) 4 £ 4
2,490 kg - hm KPR AF, DAG & A B R
B TR PR AR R R AR AR M X 3 A it
WK BB R SR 35 4 i IR 0 R 3 1T W Rl K
S K AP R R, I Bl S 56 K AR AR R DL 2E HE
T it FHIS I, A6 V8 Y8066 FH 5 52 31 W 7K 6 f ], 52 1
Jiti FHAACR: K S i 3R 5%

LTI , R S B R A VR VRO FH A
JENATI. TEAERERE ) IC e e = 1 -3 I VR VR b
JKFLL 180 kg « hm ™ SRy B 78 5 LB A 7 ) 3 L
LAJite FH K 7 (90 kg - hm ™) (VAR B

S 3k
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