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Abstract

Purpose: To find out the quantity of crop straw resources and the amount of nutrient resources in
Hubei province, the aim is to provide a scientific basis for rational use of straw resources, fertiliz-
er reduction, improved fertilizer utilization, and food security. Methods: Through the investiga-
tion, the statistical annual report, the analysis of relevant research, and literature, the research
estimates the amount of crop straw resources in Hubei province from 2016 to 2018, and analyzes
the potential of alternative fertilizer. Results: The results show that the amount of crop straw re-
sources in Hubei province is 38.42 million t; the available nitrogen, phosphorus and potassium
nutrient resources are 1.1119 million t; the straw resources are most rice, mainly distributed in
the main grain and cotton oil production area in Hubei Province, and the most in Fuyang City. Con-
clusion: Hubei Province’s current crop theory fertilizer demand of 2.9 million t, such as straw back
to the field as a measure to ensure that the current can basically meet the fertilizer consumption
reduction of 20%. The reduction target has a certain scientific basis, but there is a risk of produc-
tion reduction. The utilization of straw resources should be based on the principle of “Agricultural
priority, returning to the field-based” as the leading principle.
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1. 53|

WE A 21 sk, Rl ERIG T ERSEE, WIEEAEDR RE” , S REREFRE 24K
T ERIEH, EEREEIEM, Wk M B H &R K. EXRg R A A N 2
N, M\ 1949 % 2015 S SN AL B, FEREE T ER A B 11318.40 /7 t HEK 3 62143.92 /i t,
WK T 45 1%, AR MHAEGE, FER)BEM 0.6 /5t (ZigE0)HnEl 2015 41 6022.6 /i t, MK
T—Tif, AR KR B IR R E 4 H 2 BB [2]. STk, 2015 fEEUAME R IE R AR
T (e BRI KATE TR , WHER BRI E, 143 2020 454 B E ZURE YL AR =
P WK, BN T IUREUR TR . FES R RS BORBR . AT ST,
PR LR e e Lk A S BRGE, HAE LT LN R, AR T SR T, AL
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BACILIE, XHMEAEE R TR HEE.

BAEREFTAE A P R o EZ ™, R — DU S A BB, 20 o 3R A4 5 i B
B —fit, HAMAIT R EZA ML, R, Skl aBIEIL. JERMESE . FEFTIE I ED AL AT
BHEAM IR, AR ERCH . RIPTEPHE. ERGEH . FEFTRBHESF[3]. RATHERE &
FERILgER . FA%ER . AR BARNPEREAHREED SN, EEAR. B WAEITRUK
i E TR TR BR[4]. FEATICHE, BREEFRCLIRAE ., Kok RIREE . Nt ol g, &
RSN, RN R, AERE I HUSCTA, T HRESR AL IEA IR L SR IR A e 2 A
TEM3G7 [5] [6]. K T AT BIRECR M 5, A VF2 8 R AR5 300 Bk AT 7okt WaEzEm L,
RKRA B A BERI[7] [8] [9] [10155 k5 1 F BT AN R 44 A MRS AT B B K2 18
6.6~7.6 12 t, TEMFEAT T S IR EEKR, A, B5(P.0s). #(K,0)7% 7 BIRH &t 43 7l 1A | 600~776
Jit. 93~249 Jj t. 941~1342 Jj to WAL HUALE E R RS, HUBSRIM R g%, OKIRBE TR, AR E H R
WAL, R BESE. HORHE A IR mEM G SRR S IORAIEMAEFT L))y 3500 /5 t~4500
T3ty HodoKFg . ANERI KGR ZRAEMFERT & 70% 5 4. BTS20 55 70 S5 IR BOR S 2 m,
FEA P RS SR AR REAS BRI, (UEREAE R f (RS AT 0B L 780 77 t 2 2 [11], XAUE RS 5
RERS, EFECT T EMMBGG R AR T2 ER SRR R RS, SEAREXE. AFRED
FEATMIAPIRGL . 70 ATRFIE . REAT SRR 7R 0 1 JI55[7] [8], R TAUIEIE I B AR TTE . R vHN S5 J7 1
WEFE L2, (H R MAEFTIE H R PP A AL AL IR 75 70 BT S Ak B b

WEFMAEATIE AL T, e M RSAT BT LA 57 20 SRR A AR S, RIS AR IRt H Fr 59 7 -
LAAE s B, @B ST AHSCHT U B COARR ISR, R A T R ERAE RS AT P
RIEECE, DI EEIE AR IR 0 71, TP IR AR R, DR RT SR 0 & 2R A
SRR AR .

2. MM ERZE
2.1 BEXBSHEFRIR

WAL AL T B b P, AT E108°21'~116°07'. N29°25'~33°20'2 [, #FHhffi# 523.6 J3 km?,
MR I, RAEMIFPRE L . KT RIAEX R RERE . RIBFE[L2KF AT R, 2 580
WX SFAbR . S8 fE X SEARACAR L fefg . SRV pg AR BRI e f2 X VEDCP IR A 50 AR R X .
R332 M LR 256 0 X, 70 %oy X 45 S8 510 28 Lt ) F 43 D9 Qi (58 AR ) 40 i Bl 1 A e
X, BRI AESHEEREX. SBEmEEaasrihiilREX . FErudbhol SR REX . ZICR
THEGRATEIX JIBATHE P, ERAIEE. RIS =N B T AR JEAR X & 5 A B T .

ST R AR R AL WIEHESE, ¥RE T QHAEE ST S) 2016~2018 4E[14].

22. BHERFSHIRMER

221 EREERHEHBEHFTSH
FEFF BRI ST — B RPN E A I GHu R, EEREGEFEN T K5, hE s
MEEFE AL RIEDEF= S LE L RIEVICGRIEEUEZE[3] [7] [8] [15], Hiik TR HEALILL.
B I . IR AT R I SCRR TR TR, RIALE WA REY R I A L, i
PIABCEY s Sk (E e, feE. Z) . SRS B, BHE)S REMEY, BT HERH
TEMPRBIMA LAY, B8 T SAEYMEEAAE N 7. EWr= b g% 15%i1 5 X T 55 [16]
[17][18], HAMfEYIERGE e AT 3R (% 1).
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WRIGAED 7 RmOAT2E), THERAT - RmW)), RERIERAT R SRR SR, (FRAKN:

Wi = YixRi (1)
WN(N) = Wix Ni )
WP (P,0, ) = WixPix2.29 ®)
WK (K,0) = WixKix1.2 4)

Xf: W ORREMRFRERE; Y NRIEMNEF 8, R NRIEMIIESRL; WN AFEFFERREN)
FO RV WP NFEFTBER (P,0s) 357 B E: WK NFEFTEI R (K0) 352 %5 & Niv Piv Ki 2514
RIEVIREATR R R, SRS R 229, 1.2 70BN BET H o8 TLA AL B8 (P,Os) AT 5
AR (K,0) ) %

BARSHfent, BT BB AN12] [16] [19], &% T (hEAHAERIEIEE) [17]. £ELL
FARMET S5 CREGHUAERE S H3E ) [18].

Table 1. The grass-valley ratio and straw nutrient content of different crops

1L FTREIREMESLMEFRISE

" . FEFFIR 5 & E(%)
URUEEN A H_ﬁ . Nitrogen, phosphorus and potassium contents (%)
crops Straw to grain ratio

N P,Os K0
7K H rice 1.08 0.82 0.20 2.02
/N wheat 1.39 0.58 0.13 1.21
F 2K maize 1.29 0.87 0.21 1.05
22 potato crops 0.77 1.97 0.43 1.93
K soybeans 141 1.03 0.30 0.87
#37% cotton 2.19 0.85 0.22 1.63
ikl oil crops 245 1.03 0.32 1.36
#E2K vegetables 0.11 381 0.47 3.29

22.2. FEHEMETEF BN RIE
AFEYRIESER R o Ny Py K S8 RO FRAS KMEWEG &, o UHES HAFE
PO EAL 2R P B BT R IR B (R 2) o TEAHRIIIARFREAE I, SR IR 23k 4

Table 2. Amount of nutrients absorbed per unit of economic output of different crops (kg/t)

% 2. FENEMERGIE 5 B BRI 5 5 88 (ol

YERIFIZE crops N P,0s K20
7K # rice 14.60 6.20 19.20
/INZZ wheat 24.60 8.50 27.70
Tk maize 25.80 9.80 27.80
2 potato crops 5.30 1.40 6.00
K5 soybeans 81.40 23.00 32.00
7% cotton 75.70 20.80 84.90
il oil crops 43.00 27.00 87.00
#EK vegetables 3.60 1.60 5.10
HAth others 34.25 12.29 36.21
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2.3. BUEHR
% Microsoft Excel 2007 AbFEE3E
3. BRE S

3.1 WL ERIEVEFRFHRES2HBRA

MRAEIT = 47(2016~2018 ) RAEMIHI-T- 377 5, o HH Z AR I REAS L, RFRSRAAE VRS FF 92 U 4L
i, HAh(UEE . 2R BAL ST 8 MCO)MEMIR 10%it . JEE ST, WA E B EAREYRS
FFotIRE 2N 3842 J7 t (35 3).

Table 3. Amount of crop straw resources in Hubei province (10* t)

3 LR RIEMFEITZREET ©)

X 35k KHE N BN EES RE Liitkia bk B3k FoAn
area rice wheat maize potato crops soybeans cotton oil crops  vegetables others
LT 97.35 6.79 12.61 2.08 2.61 2.70 4.72 3.86 13.27
wuhan
s . 51.61 4.49 5.19 2.90 0.97 0.83 3.94 1.84 7.18
Huangshi
l‘i_lgrh‘ 25.54 29.86 42.16 13.90 5.43 0.02 17.89 3.61 13.84
Shiyan
’TM\H i 254.97 42.75 37.89 6.03 6.87 9.94 14.08 5.50 37.80
Jinzhou
He 1 113.67 107.52 90.26 14.39 2.46 2.77 17.72 9.39 35.82
Yichang
% FiI i 139.75 200.05 70.41 10.00 1.62 3.64 12.90 0.83 43.92
Xiangyang
B 100.20 19.83 11.78 151 2.85 1.04 3.63 5.45 14.63
Ezhou
’.FJ i 205.48 55.86 21.89 4.07 457 331 8.20 5.45 30.88
Jingmen
%@Fﬁ 264.44 53.28 10.83 4.06 5.28 6.41 9.75 9.55 36.36
Xiaogan
Sl 272.30 22.11 8.75 16.13 3.65 7.25 21.92 7.16 35.93
Huanggang
}&?ﬁi 97.47 3.24 10.38 5.08 1.79 0.84 6.74 345 12.90
Xianning
&E.J\H i 112.26 51.56 7.79 4.85 0.82 1.55 6.19 2.93 18.79
Suizhou
B i
“Eggl” 38.28 1.50 85.47 36.11 5.27 0.00 41.35 5.30 21.33
'iﬁlJFﬁ 161.38 46.54 16.89 3.25 11.36 8.22 13.09 5.63 26.64
single-row
41 total 1934.70 645.38 432.32 124.35 55.54 48.51 182.13 69.95 349.29

M 3] LA, A6 FEF 2R B DIKRE A, 15 50.35%, FH Rk 3 N/NEE VB 2K, 4390 |5 16.80%
11.25%, 2. KB ME. mokk, 838, KAt/ 7l & b 3.24%. 1.45%. 1.26%. 4.74%. 1.82%#1 9.09%.
MWERAEFEFT AT X IR E, DA MRZE, & 12.57%, 3 2 REFEHRMN . 52E. K. HNX.
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FAFITITH 4045 5 10.82%. 10.25%. 10.41%. 10.29%. #1 8.84%, FA%|THT (5Lt 7.63%, FEABE. K
Ty BT, MOl SR BT b b LE AR /D (2.85%), IX U8 [X I 2 i b A BRI 2 X . HoAd T N o ER AR
SN, 4 AR 3.80%. Hif1 2.05%. 138 3.96%. ZEM 4.19%. T 3.69%. FE 5.38%. Bt 6.11%.

3.2. RIEMFEFFOBRRE
ZIRAAEIREAT SIRECR, 52 RIREAT iR S &, SRBUIRAAREAT IR 2 IR E (L 4),

Table 4. Amount of straw nutrient resources in Hubei province (10* t)
=4 BILEARBHRIEBRER Y

{E4 crops N P.Os K20 ait
JKFE rice 15.86 3.87 39.08 58.81
/N3 wheat 3.74 0.84 7.81 12.39
F K maize 3.76 0.91 454 9.21
2% potato crops 2.45 0.53 2.40 5.38
K15 soybeans 0.57 0.17 0.48 1.22
31t cotton 0.41 0.11 0.79 1.31
ikl oil crops 1.88 0.58 2.48 4.94
R3¢ vegetables 2.67 0.33 2.30 5.30
HAth others 479 1.01 5.83 11.63
41 total 36.13 8.35 65.71 110.19

RAEREFF AR A= IR EERE Y, HEEFENFIYR. k& 5 TelEH, WdtaR
FFFRy IR R EAA 11019 /i t, &S HI N P,0s. K0 754020 %4 36.13 J5 t. 8.35 /3 t A1 65.71 Fi
t, HA T /KB ER, BEIRAEME. . SRoENERES, BEA 5881 fit.

3.3. RIEPUZEFSTERE

RAEWIM TR TR BRI S, W LUBEMES = &H N Py K B8 &, R LR
WS FR 73 o B 3R A

W16 =4 (2016~2018 4F)I&Rh AR AR IR H /N, FEAFEE 790.9 77 hm?~798.6 /5 hm? 2 Ji]. LA 2017
RNV IR AT AL (795.6 3 hm?) AFER, F AR RIVEY) B0 2055 77 B e B Wi i 352 0 B (6 2), TR 3RS
RAEY 5755 T5 K 8 (55 5).

Table 5. Crop requirement of chemical nutrients in Hubei province

=5 HILERIEMUEFHFKRE

, ] o, TR E(T 1)
URZTLES AR hm?) Demand for crop chemical nutrients (Unit: 10* t)
crops cultivated area (10* hm?)
N P20s K0 41t total

YE¥) crops 236.8 28.25 12.00 37.15 77.39

7K FE rice 115.3 15.88 5.49 17.88 39.24
/N wheat 79.5 11.15 4.24 12.02 27.41

F K maize 28.3 0.66 0.17 0.75 1.58
2% potato crops 21.2 4.52 1.28 1.78 7.58
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Continued
K& soybeans 20.5 3.67 1.01 412 8.80
31t cotton 126.4 7.83 4.92 15.85 28.59
ik} oil crops 128.1 24.00 10.67 34.00 68.67
521 vegetables 39.5 11.96 4.29 12.65 28.90
HAth others 795.6 107.92 44.06 136.18 288.16

MF 5 TR, BHbE RIEWEFEKRE. ME. Tk, B, KRG, ffe. ikl SR
Yy, ;280N 3524 75 t, fEMIERL AL 29700 TR 0N 288.16 3, Hirf N. P,0s fll K,0 753K 84374 107.92
Jit. 44.06 Jit. 136.18 i t, FoRELHIAN 1:0.41:1.26 (N:P,05:K,0). At b A=, JKFE. N
FRNEZEW =R EIEY, S¥EEZRA, X =RWEIEYIITT N P,0s fl KO #2490 &, 1A% 55.28
Jite 2171 Jjt. 67.04 Jit, 405 AR 51.22% (N). 49.27% (P,0s)F1 49.30% (K,0), EAR/INEE S %
Bl B T SRR AT T TG, H BT KRS BB P R 5 T/ 22(2017 457K RSN 236.8 71 hm?, /2N
115.3 73 hm?), KRGV B2 TR BN EY, N. P,Os 1 KO TR &2 28.25 75 t. 12.00 77 t.
3715 Jit, EFRITRREN 26.86%.

3.4. B4R ERE

WRIEAF RIS TR BAR &, (FE IR S, Siauliosit. RSk, Btk
BRI 2= MR HERE I AL B (OPT),  £5 SR Al AR AT 28 THERE M AL AR A F AL AL SR B (5L 6).

Table 6. Crop requirement of chemical nutrients based on recommended fertilization (10 t)

Fo ETHZFRLEENRIEMLETEER 1)

25t IR B (kg/hm?) P 5 SR (7 ) EE P
Y4 crops optimum nutrient rate (kg/hm?) fertilizer requirements (10° t) reference documents
N P2Os K0 N P.0s K0 £t total
K rice 180.2 67.9 109.9 42.67 16.08 26.02 84.77 [16] [20]-[27]
/N wheat 1629 794 865 1878 9.5 9.7 37.91 [16] [20] Eﬂ [29] [30]
FK maize 2137 83.0 103.1 16.99 6.60 8.20 31.78 [28] [30] [31] [32] [33]
gz:‘rg’::ato 169.0 95.0 174.8 4.78 2.69 4.95 12.42 [34] [35]
K soybeans 755 74.0 59.9 1.60 157 1.27 4.44 [36] [37]
HE1E cotton 243.3 93.8 103.5 4.99 1.92 2.12 9.03 [38]
B oil crops 175.4 88.7 98.2 22.17 11.21 12.41 45.79 [39] [40] [41]
PR3 vegetables  195.4 87.4 1246 25.03 11.20 15.96 52.19 [17]
HoAb, others 157.3 83.2 107.3 6.21 3.29 4.24 13.74

M 6 FH, DMEFEGIEEHES, WIdbE 2018 SR REYHE L RALIE & S @ral) Ny 292.08 /i t,
Hdr N P,Os Fll K,0 435104 143.23 i t. 63.71 /i t. 85.14 Fit, FERELy 1:0.44:0.59.

4. W54
4.1. FEFFTCHEBERLEEH
FLEE I RAEMA 235 0 T R B MR SRR F k&, & H AMIE, 238 288.16 /i t
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F1292.08 Jit, HX - H{H 290 73 t ATIIME, SRAh 5 H At AR & . 2010~2015 4F 6 41
FEMEAN 792.6 75 hm?, P340 0 & 344.3 73 t, 4iti B SR 290 J5 tinF, JeE Hu il 15.7% (3
7).

Table 7. Changes in planting area and fertilizer application amount in Hubei province in recent years
F= 7. A EFEMERSULREREETL

i %ﬁ]ﬁﬁ(ﬁ hTZ) 2 Appliczﬁ?gfli ljfnﬂjﬁt(g 31emical Redzigg?r;vﬂfgg()c?)?nﬁpfrg?)with
year cultivated area (10° hm') fertilizers (10° 1) predicted value (%)

2010 4 799.8 350.77

2014 4 7795 348.27

2015 4 798.6 333.87

2016 4 7909 327.96 116

2017 4 795.6 317.93 8.8

E R PR AT BR, DL 344.3 T t NS, & 2020 AU 10% H bR, ALARERNA 310
Jit, & 2025 I 20%49 275 3 te WAL FERT IR SR RO 3842 Ji t, FEATIRSE 11019 ST t, H
' NL P,0s. KO 775243718 36.13 J7 t. 8.35 Jillifll 65.71 /5 t. #%FRE H s FHik H &N 50% 447
[42] [43], WTHRAEL) 55 Ji tth2E3% 57 .

FRBIFEF R TR USRS R X AT IR A A, Sl SR A
IR BTN 32%~TT%, B 17.6 J5 t~42.35 /3 t [8]. ALAEIti1T sh Al FEBURE 20% H #x 275 /i t,
LU AR B0 F A R AL 52355, IR R AT A R I A 232 0 8 292.6 /5 t~317.4 Ji t, HFRCES
290 /i t MIHEYFR 7 TSRS, RUILLH FIALE PR ED R REFT . AL P &R%E, Ll 2010~2015
AR A, B 200 AEIRE H bR, BA — @ RIRFRKHE, (AU T REFHIE H A HLE
RAENFATENRIORIE, =T 20%00cE H Ax v] B 23 B R 7840 SR 2 AN 2 S 8080 ), B AR DL
MIRIEE R 5Tt .

b, AR PRI AR RME (B 320 )R BLAR 2 E R34 (35 8) [7] [42] [43], {HIE FH B AALAE 50%
Feti, HEBAFXE. AREVZ M ZES, FBHEHWSANRFRD TREMK. B, fERTTREAZ
MR DT, CORAMRE. IEHEAE” AREREN, “ZuAMH” KRR BRI %K.

Table 8. Change of straw resource utilization in China (%)
7= 8. PERFERFABRETUER( %)

Fy JEEHE Tk FoRME
Year Fertilizer Fodder Substrate
2000 36.6 22.6

2006 30.0 18.0 2.3
2011 37.9 13.8 37.9
2016 53.9 23.4 5.0

B, ANEEYIEIEEA T, NGRS, SEFEVGEESE. MG R e & i 2 e T
WEEMOKRE. N2, EB2K) [44] [45] [46] [47] [48], % 20%00s i H bk, L5 /EYINI LR & 1EY) %4,
T E VRV IR RS AR X 5K o
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4.2. BERERFAL “RAMRSE. TCEHAIE HESFEN

AT AR I AT B % oH R RE, ASATIE RS 7 AR BIER], (BAEIR M ERG AT LR REAT IR
S BRI FEATIE B A SR SR SE T3 T, A BRI PR e At (A

1) BRAEATI7 73 BEIRAH A1

RAEREAT AN A h EE R e —, WREENAWEARY, HhEdaR. B HRET
R LA FOCER, WS BRI, RO T RT R SE A R L ORI IR A SR AR AT A U5 T
EREEEM. HAREEAR. BAER, FRRED &SRR M 2 AEZER, TR0 5
PR AR AR . B IERE I H 25583, WILEORKIRES, K af 2 RRAT BHEAS BINCRAI T, S
FFIR 73 B A T AR < 489 0

FEAT IR URAI A BRI, AME AT AR BS54, RN R (et AL At , 32 i A5 AT 77 20 BRURA
M. ARREAREMRAT IR, EEm “ e 7eHME. fRME. JRME. RERIL. JEURME)
PRI, AHBERASF R AL mE AR — ERARIHES, TATR VR EAR . R R K I ARAN il 4
KA, FATIEHA R H Ak B LA,

2) ISR AL & RS AT I R BR

RATFRAR, IR Bma R, WHERF IR H AR AR S I, A R SR AT R
JERRE R TR AR RN, A7 e R B sl o B A I A R X, S B = R
BIEMIM X2 —, HAEPME MRS, RFTEEOR, IR 18 WA R RS AT 97 2 1A R e
D) B 17 L

FERTHD CIN X REAT I ik FE[49] —ERUM, FEATIE MG, BAR b — AR R B8 . FR 0 F%
BOER LR s (BRI, 5B 1R a5 AR HC it mT 52 e AR SR 2 J8 50 R T 280
RERM =

REATIE i, A HE ST (0 AT AR S (1 R B o BES FH [S0]F A N It R 2 th 2 S BUE A AT U1
PR, FERSFTR A R AR 225 58 A REAT I7 73 OO, 38 7525 FE RS AT 97 2 (¥ ) 2] L
S NI [S LI ARG AT I FEY i L2 8 e A0 AU )t P IS 39055 Tt P 5, il 300 22 JOES 1 i P 6, 8 P A )
FEAE A E RN R BN e ER i TRAT & B BRI, B A B, AT IE H R
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