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P8 BIREFE RN E 8 2875 374 R IR S B b I i i
M E B R4, WFoT R WY, o SRR FF I8 B nT BR ik
HE 20% ~ 509% 777 A5 HLAE AT AL E 10% ~
509% 2,

RAHAL T RITP R X, LIV b 3,
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1 #RERZE

1.1 B RIE

FEAEY R, EEFNA () HEEYE
kH 2021 EEN T GEIH4EY) P REKREY
MR LS A€ E RS FF AR 53 6 U5 A GA 9 s 25 43
FRASAE ) Y A BRI P R s K B s AR B &
9 H R (B ) & 100 kg B3RP T AR S B
(MR MEIER ) 2 RAE SRS HEER
BElH CGE—R e E 5 Yl % & 7 R = HE
ZRCTFM) ) FERF RS (KT L) | ZeR4
() SRBIA ChEAPUEESR SRS ) 7
ANIEE & T 32 A R R R 5 H (2021 4F
SR A ST )
1.2 Rk
1.2.1  FEFFGER i SREFT7 43 BE U

AR S [ PR 38 B AR Lok Al B R T
MRS FFE IR . AR SR IR i, A A
wr

TS= D" YixRi (1)

TN (& TP & TK) = ijlYixRichi (Pci, Kei)
(2)
X TS AFEAFEIS el (F3E) (v 4F 7))
TN, TP, TK 7> B0 F5FF& (N) . B (P,05) . 4F
(K,0) %R aE ()5 i A5 FED; Y IAAEY) ™
B (e 4E )5 ROV i MEIR RS L Y, Nei
Pci. Kei 53 53 0 56 ¢ FAE 9 AL+ JE 45 #F N P,Os.
K0 frtt (%) 7,
122 BFEIGHRER &
BERGAMR S RIRESE (LRSI

R EEREEHHMRY

PR ) 7, W AFE S () B
HAEM (B ) . WIREBITR,; & E3er
SNRIRES SR [ 29-31 ] FERAM L, Bl
SRR () B & SRR A R AR
FARAIFRAGE] . Hat AT .

Myapy= 2, AiXEixTix107 (3)
My, =M, %2.29 (4)
Wi=AixTixQi (5)

M= 2, 1 WixKi (6)

Cxeaiposstko) = My(sip.o, siko) XST (7)

b My (gp) MU BB IERA () F2047 4
S ()5 My, MR BB IR AR (P05)
e R (0); Wi NS i FE S (JR) b
(1) My HEEZE (JR) TR (KO0) Fa5E
(t); A AR M EE A () R Gk
Ei RS i MEEA () HHRIE (kg-d'); 229 K
PARBEIT R ON AL B (PO5) MRS Ti N i
e &I (d); Qi N5 i ids SRR %L
Kin&&EZ (JR) TR (K0) FaRIES &
(1) Sr o NZENEF R A BRI REAERE (%),
535 AR ¢, ASCHEIRE &35 IE 5 4k
R ER, 2% (R AR R )
. BRI 0H 68.5% ., 76.5%, AT
ZERI B BB AR R (76.5% ). AU, &
RECAE . EXS; D4 SR EICRd . W
N, XFUAREEOINES (BB 4. %,
B ) SR N 365 d; X T AR SR F
& (A A, MRS (51
241.06. 99.00d) {5,

. BHtRBEURERTSE

(T

% (i) HE 2% e (g 3k d™) i (K0) i (%)
E[an =3y Sl T2 . . p .
K i
(TR) (kg% -d") (L-3k"-d")
R 51.03 1.18 3.18 30.00 4.50 0.35 0.19
W4 1.26 33.01 17.98 196.00 32.00 0.20 1.12
R4 0.54 13.87 9.15 109.00 14.00 0.20 1.12
F 2.27 1.90 0.60 11.30 2.35 0.64 0.84
RIS 409.61 0.06 1.20 0.18 0.87
FEAY 420.16 0.12 1.20 0.18 0.87
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1.2.3 bR K R 55K
S (EHUREMEHASER ) 7, BoUli+
Mo ) R SR A e oK 5 A > i
liB =72y {E ] (= R WA Tl e L <= WA 3 Ok
SRR (DS ) 5 HRE T 2 B A
RXHEY) S ZEE TR Ao R AT
NUy = D, YixCix107 (8)

NU, ,XFPXMP
= (9)
: MR
P NUy, p RN FTAEYAE (N) 580 (P)
T TR (v- 475N, A IS TEYZE T
TR FoRE (- 4R Y MIXIENGES M EY B
FRA (te AF ) GO IKERINES | FEIIE AL 100 ke
PRI 3R Ay ok i (kg - 100 kg!) "B FP R
NEAELS T2 50 AR R T SR B (%), A4
(& B2 HE AR M ) (GB/T 25246-2010 ) HfE
1, RO IR AL %53 VR 35 0 oK L il
18 35% 11505 MP N & &3 IR IR 40 2K i it IR AL 45
FOr MBI (%), $M 50% 14 5 MR N
FEIRFE I U BRI (%), A, BEEYNFF
FHZRAY IR 30% . 35% 142 12,

BT A Y B 2R S s R E A R
W

NUr m

A=Y AixPi (10)

Ms=My ,xGrxSr (11)
M

NSI.,3=IS><103 (12)

K A SO B & IR0 PR AR i (DA Y i
) (B4 ) s Ms 4RI & B 285 7 it A
RIS AR RN AL BEE G 5 SEPR A ZEAR AL BEFR AT A
(t= 475 NS, , a2 2R IR i 4
o (kg - W848 )5 PioRE | PR SRR
MR, AU SERRE () BEirE, 0
100 S BEAH Y T 15 Sk 054 30 Sk W4+, 250 H =
2500 R & 25 Gr I I3 e e i Rt v g
LR (%), SFAAR, AU R
FEOR R AA454%, BI 100% & ; Sr WFn 5010 i
AP REARE (%), 5350 A G,
A5 BEHERE )7 O (R B IR BB AR 51 )
H 68.5%. 76.5% '),

T R R K R E iR EO TR A
.
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Ao ROy RS (R4 ) ; 1oy E R
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1.2.4 FEFFAIE SRR )

FEFF A& & 2875 77 0 B ARAL AR v 01 LA RUIE
B, AKX

0, =TNX70% (15)

Qun =Myx65% (16)
P Qu Al Quy 43 M FEFF A& &5 A (N)
BRI 1 (1) 5 70% F1 65% 43 W F5 AT &
BRGAHE, HET (TR FALET KR
gy Ao RO A A AR AR R )
DA K FH ]S Bt 7= AR A7 e
EHME XGRS BRLUA (N) BRI,
/N W (T

Qu 2
P.=—"x10 17
e (17)
PMN:Q}4N><102 (18)

A Py Py 0 BIE RSN & 2875 BN FR 0
R (%),

SRR & 2150 I R AR AT
Co=Qux448 TG * kg x 10 + Qupo, X 5.42 TG + kg x
10 + Q0 x 5.46 JC * kg x 10

(19)
Cy = Quy x 448 JC * kg x 10+ Qupo. X 542 JC + kg x
10 + Quio X 5.46 JC * kg™ x 10

(20)
K C I Cy 73 AT FF & & 287514 H A5 IE AL
A CTTIE) 5 Qs Quos Queo 7 HIIE R FF L (N)
B (P05) . #f (K0) FRB AL T (1) 5 Qs
Qupos Queo M EFE BHTG A (N) . B (P0s) |
B(K0) SR URIER T (1); 448, 542, 5.46
TG - kg™ AR 2020 AR WELOBPAL (Hfral) AR
B 2,

2 FER5HMH

2.1 BN BRI S ARG R BR
giit (%2) £, 2020 42T AR A i AE

S
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T AL 87120.00 h® ), HiA KRS, IZE . B0
FTED AR 43 B N 37426.67. 24820.00. 9946.67 hm’,
PTAESR, AR i Y AR TR (1),
2020 4F R A AR 2% B (4l ) 4.34 J7 e,

e (N) [ s (P,0s) [ HE (K,0)

HoP A (N) 19275, B (PO, 1247, B
M (K0) B 1.18 i, =
2]
%2 RAMEEREYHEER  (ho’) =
IS Fefv i A LS T A
IKFE 37426.67 Ok 1013.33
e 24820.00 14 926.67
2016 2017 2018 2019 2020
B 9946.67 B S 846.67 AEM
i 46026.67 i 36667 Bl 1 2016-2020 FRATE. B, FHILHBRR
FRAE 2620.00 HE 120.00 . . e o ,
22 ROV EERIEYBH RS RERESFEE
RS 1766.67 P 133.33 ST A g
2 142000 A 1333 HICTT 2020 AEH AR 53,09 7 1 (£3), 3
B 107333 it 87120.00 K AEREFE. SRS ANERE R4 A N 32.62
Ji. 164577, 1.95 U7 t, (HFEFFSEIREEY 95.9%.
£3 RAMKRIEYEREZTEREE. FHSENERELZTEE
FohE FERFYC I IR (%) FEFFRRIE IR IR (1)
27 HARL .
i) (i) N P,0; K,0 N PO, K,0
KA 1.08 30.20 32.62 0.83 0.27 2.07 2707.46 880.74 6752.34
B 2.64 6.23 16.45 0.82 0.32 225 1348.90 526.40 3701.25
INEE 1.39 1.40 1.95 0.62 0.16 1.23 120.90 31.20 239.85
S 3 0.47 0.38 0.18 2.40 0.56 433 43.20 10.08 77.94
IS 1.18 0.31 0.37 1.66 0.34 1.20 61.42 12.58 44 40
BN 1.29 0.28 0.36 0.87 0.30 1.34 31.32 10.80 48.24
K5 1.41 0.26 0.37 1.63 0.39 1.28 60.31 14.43 4736
Liipia 2.19 0.23 0.50 0.94 0.33 1.10 47.00 16.50 55.00
R 233 0.13 0.30 0.82 0.95 0.61 24.60 28.50 18.30
I 0.77 0.12 0.09 2.13 0.59 333 19.17 531 29.97
it — 39.54 53.19 — — — 4464.28 1536.54 11014.65

FEAFAL. B, FIENeFRT PEE /I N 4464.28
t, P,0s 1536.54t, K,0 11014.65 t, Fdr, /KA. il
. NEFREFRAL BE. AR EEE S AN
417726 t, P,05 143834 t, K,0 10693.44 t, 435 diF
FREA. B, #PERERY 93.6% . 93.6%. 97.1%.

2020 AFRICHT I A F B 2ET5 130.56 T, HL

R 6137 Tt R 69.19 J1 . & &5 R e
PP N 9051.63 t. P05 3142.02 t. K,0 5248.68 t
(F4), HEEGRGHIESERA . B8, HHr0H
TEHRHN 68.5% ., 16.5% . 76.5% HHE., R/HHE
BTG HENE AL IS 75 B A 55 5 A N 6200.37 t,
P,052403.65t, K,04015.24 t,
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T4 20020 FEFRNNHTEEESTTEENFTLRETTEE

BHHEIG A (1)

FRAyRIR A (1)

bR
# 73 N P,0; K,0

AN 21.98 59.23 5587.79 1919.40 1894.67
W4 15.18 8.27 901.40 337.01 1229.84
RS 1.81 1.19 141.89 41.73 169.48

* 1.57 0.50 93.63 4459 142.48
P 2.43 — 486.62 167.15 211.41
BN 18.40 — 1840.30 632.14 1600.80
it 61.37 69.19 9051.63 3142.02 5248.68

2.3 RN EE 5 k) e A k3R P84
2020 RN & & R AE i 31 95.33 U7 Sk
Wi, RIEVIEEI5A . BT RKESHIN N
7798.09 t, P 2181.47 t, MY E GG A B
FOMILE R3O0 N 6.50 kg « 52445 . P 1.10 kg -
wME T, DAL BRI, RO EERE
+ AR J143 5 119.89 J7 I 4. 198.12 i3k
WM, ST AEURBE I A R T e, BOP
TS R IR 2ol i R, BT
Y MR SR 119.89 T Y&, RAHE S
FEGR . B MR HEE R 0.80, 0.48,

x5 RATERSESE. BRI HRB IR

R 2 é S \\ \/E‘é
KAFIIERSE AR s

O WHRNEORE RAMAR )
TR OBME)  JHER
(t) (kg - JE4E )
N 7798.09 6.50 119.89 0.80
P 2181.47 1.10 198.12 0.48

2.4 RO RIEYIFSFT & S 215 2 A i T
2020 AFR AT RAVEYFEFF 77 A2 BER = N

446428 t, P,051536.54t, K,0 11014.65t (%6 ), %

T HAT E RS AL HBOR, $2 IS 134 1

F6 2020 FRATRIEMBEFMEZESERBUIEES

EtaY A (N) I (P,05) AL (K,0) 582k
2020 £EECHTRAE G T (7 1) 1.92 1.24 1.18 4.34
JERMAHE (JC - kg™) 4.48 542 5.46
HEEEA (J77T) 8601.60 6720.80 6442.80 21765.20
AT Feorgeiia (1) 4464.28 1536.54 11014.65 17015.47
e SR (1) 3125.00 1075.58 7710.26 11910.84
AIRIALIE L] (% ) 16.3 8.7 65.3 27.4
FERA (J77T) 1400.00 582.96 4209.80 6192.76
ELESE HEREJE TR B A (1) 6200.37 2403.65 4015.24 12619.26
S (1) 4030.24 1562.37 2609.91 8202.52
AR L] (% ) 21.0 12.6 22.1 18.9
WHERA (J5o8) 1805.55 846.80 1425.01 4077.36
it A s (o) 7155.24 2637.95 10320.17 20113.36
I (%) 37.3 21.3 87.5 46.3
WHERA (J5o8) 3205.55 1429.76 5634.81 10270.12
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F70% 5, B/ REYTE AR5 e H
4 N 3125.00 t. P,0,1075.58 t. K,0 7710.26 t, 4}
A BT 2020 AR AL BEL BRIE Y 16.3%
8.7%. 65.3%, FEFFid ML 2s | ($ral)
11910.84 t, REAFEFE AR H AT 2B I AR 6192.76
Jiot, (IO 2020 FRANERS AR 28.4%

2020 AR T B B 25 HEAL 5 7T B AE IR0 N
6200.37 t. P,052403.65 t. K,0 401524t (£ 6), &
HRE B 205310 HR 65% 15, ol #is ] | F
i H ) & 8 2805 9% 2 BRI 5 N 4030.24 t, P,0;
1562.37 t, K,0 2609.91 t, 435! 57T 2020 44k
HEFH ) 21.0% . 12.6% . 22.1%, FRSALRE 55
| (Jraf) 8202.52 t, HiEFH & FI5i0 Al Sk
NEAT 2 A 4077.36 T30, AT 2020 AR ANE
BUSNANY 18.7%

2020 4F BT RS AN B 8 28 TS BIR Al OA 5
Iy N 715524 1, P,052637.95 t, K,0 10320.17 t,
AL R T 2020 4F AR AT it 2 1 46.3%, T4
FEAE REAS 10270.12 J7 T,

3 itig

RO RS IR R, AL e e )
Ko @R A, w2020 4 FEEARAEY)
T 30.54 7, REFFERUR R 5319 it (£3), FEAF
R B BRFR RS AR N 4464.28 t, P05
1536.54 t, K,0 11014.65 t, HI[EHRIRAF7E R, F22
ARAEPIFEAT H AT LU BT 10% ~ 209% 277
WL 18.3% ~ 66.7% 77 A SCHE T S8 T KU AN
H 17 38 A58 7 54 2020 4E 2T RS #F
FEAE B FRAY AT A R N 3125.00 7t P,051075.58
T3t Ky0 771026 J7 t, 35l T AR AL, W
BRIV PR 16.3% . 8.7% . 65.3%. F&FT ik AL AR
PRS2 (8] (74 ) 11910.84 t, Ht3gn]i5 4y
FEHE AR 6192.76 TG,

EAMI RN, AHLCYLUIEEDGE AT g e e
Fid, TOXLEHIE L P AERT A HLIE P X T
BB IS HEIK A H R AL ARV ) B IR B R e =
ASCGEFEIEIEIT AR, KT 2020 & &%
AL B BRI R S N 9051.63 t
P,0,3142.02 t. K,0 5248.68 t, .35 3% Al 18 H
50518 N 4030.24 t. P,051562.37 t, K,0 2609.91 t,
A3 55 5T 2020 AEARAE T PR Y 21.0% . 12.6%
22.1%, FEAEuEEZS [E) (Praf) 8202.52t, HILHE S

F&i5ik Wl LBATAILIRA 4077.36 J1I0.
AR, FEE O AR IRt — 2D AR,
& B IS A BT R PN A 2 A, X
THURE TN 119.89 J1 3k, BEFITA. W
ORI SR 0.80. 0.48, HRFE &5
BeA T RO R HURE ), B SRR O
FUREH LR Pl YaTE & 25 Al
NE3 2R I e e . R 2RAEVRY) L, TR
VR B AHUIEHE A L OIS 2, DRt @575
B, AR TIR, AT LGE KR S
FEGAEMAN AR FAAEY BT A A, s i 4E)
AL B A RER I L A R AR R R & & 5
SRR R () HEBUR T, BB, 52
PR CH 2R AR IRIERS, P i B LR B IR

4 Z5ig

2020 4Fk) T E AR AEY R RL T AL 8712.00 h’,
LI T i 4.34 T, BB SR ITT 9533 13k Mk
M, WO R HL AR ) R 119.89 T7 Sk Y
H W& & R i B i ol B R, A&
B R R FURER I FRR . RSk
(MBSO H ) Al A eie (Prak) 2.01
Jiv, DR ST 46.3%, AL AR BRIE W] SEEL Y 2k AR
AR 1027012 Jo0. A HEBEINE & 215 R K
MHARVEYITE AR, P KRS FFA H ) B Sk
AGIE SN o TR NN V- 7 S S B S
A NSRS e
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Analysis of chemical fertilizer reduction potential of straw and livestock manure returning to field and soil carrying
capacity in Wuxue city

HOU Su-su', GONG Xi-min>, ZHU Ke-feng’, WU Hai-ya®, TIAN Gui-sheng’, ZHOU Jie*, PENG Xiang-rong', CONG
Ri-huan'", LU Jian-wei' (1. College of Resources and Environment, Huazhong Agricultural University/Key Laboratory
of Arable Land Conservation in Middle and Lower Reaches of Yangtze River, Wuhan Hubei 430070; 2. Hubei Provincial
General Station of Cultivated Land Quality and Fertilizer, Wuhan Hubei 430070; 3. Animal Husbandry and Veterinary
Bureau of Wuxue City, Huanggang Hubei 435400; 4. Agriculture and Rural Bureau of Wuxue City, Huanggang Hubei
435400 )

Abstract: Wuxue is a large planting and breeding city in Hubei province. For fulfilling the green development of agriculture
in Wuxue city, it is of great significance to estimate the crop straw and livestock manure resources, evaluate the land
carrying capacity and discuss the potential of saving fertilizer by green planting and breeding. Based on the statistical data,
this paper estimated the nutrient resources of crop straw and livestock manure, and its potential of fertilizer replacement in
Wuxue city. Current land carrying capacity and land carrying capacity index were also evaluated. The results showed that
the straw yield of main crops in Wuxue city was 531900 tons in 2020, and the livestock and poultry breeding were 953300
pig equivalents. Theoretical recoverable amount of straw and livestock manure nutrient resources were 11900 and 8200 t
in Wuxue city, respectively, which could reduce 27.4% and 18.9% of chemical fertilizer consumption, respectively. The
theoretical cost savings of chemical fertilizer were 61.93 million yuan and 40.77 million yuan, with a total of 102.70 million
yuan. In 2020, the soil carrying capacity indexes of nitrogen and phosphorus from livestock manure in Wuxue were 0.80 and
0.48, respectively. At present, the livestock and poultry production have not exceeded the land carrying capacity of Wuxue.
However, the livestock and pouliry production were close to the upper limit of nitrogen carrying capacity.

Key words: straw resources; livestock and poultry waste; nutrient resources; substitution of chemical fertilizer; land

carrying capacity
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