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Abstract

Non-grain production refers to the practice of farmers using arable land for planting crops that do
not belong to the categories of grain, cotton, oil, sugar, vegetables, or forage, resulting in the con-
version of arable land into other types of agricultural land, such as forests and gardens. Currently,
there is a lack of necessary data foundation, systematic research, and case experience in China
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regarding the impact of various types of non-grain utilization of arable land on the quality of arable
land. Taking Jiangbei Town in Changsha County as an example, the author combines the research
area’s category of “non-grain production” utilization of arable land, and compares the quality of ar-
able land after 5~10 years of “non-grain production” utilization with changes in soil pH, bulk density,
organic matter, available phosphorus, and available potassium. The author analyzes the impact of
different types of “non-grain production” utilization on arable land quality, optimizes the “non-
grain production” utilization of arable land, and provides governance ideas to improve arable land
quality and avoid the “one size fits all” governance of non-grain problems.
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Figure 1. Distribution map of townships in Changsha county
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P A

LIS A T A KD B AR (B 1) ARABHIFAT, mEARMIPH iAo eE . B, PHEKK &
OB B L e, ARAT NI H T Ak 2288, FE KD BN IRIBURF 30 2K, X s AR 174.52 *F- 7 K, 5079.41
AN BE 2019 4EK, VLA £ NI 9 62,020 N, FiE 4 MHEIX . 9 AMTERTL].

2. BE@EKBEEMRSE
2.1. BUEXRIE

BT (KD BB E A2 SRR (2021~2035) ) SR T H SREL = FhRAE TR0 . 2 1 Kl 3 AL
(2019 FFEKVD EFHHUR I E) (2023 K0 B E AR H R A B IURY B P EE 1 R
T (2023 FFrp [E BIRG T HE (2 805)) o AP BRI B 22 R . 2024 4 9~10 H, BH5T
S it By L ] B BT SRS AR AT 72 (X P 30 AN FHE “IEARIL” HhERIT RIS A A, FCRAEIHT

2.2. MRA®E

RYESEHA A BV, MFMEZRAL (B Rl R S MSS G0, YL “dpi” 283
FIUAAY “ROioRM . R BRI R, RAVER. R FORhSRAY[2], S GBI = R E T A
Mo AR A SV ST ) RSO R TR T IR, BN OIRAEER 8~10 4N, FRAL TR
T2 S5 KRR 8 PR KRR R N 285 AT R L, 3T AS IR 2R AL “ AL oAt b o 22 1) s
3. Mttt RBFHERKWE R
3.1. #ER

Kb B b 57307.83 AT, VLA ML 5079.41 Ak, 4B 8.86% [3].

3.2. HRERTHIES

Table 1. Distribution of national natural quality grades in Jiangbei town in 2023
F# 1. 203 FIIBEEREBRREFHNHHIHER

5 L 1% 2% 3% 4% 5% AN (2 )
1 A8 H A 0.00 9.39 403.38 0.00 25.44 438.21
2 L AEIX 0.00 331.55 110.01 0.00 61.11 502.67
3 SN 0.00 260.72 0.00 0.00 27.29 288.02
4 MEAEALIX 0.00 692.55 10.60 11.51 89.59 804.24
5 SR RVA 0.00 379.00 0.00 0.00 6.74 385.74
6 FARA 0.00 314.62 0.00 0.00 25.75 340.38
7 FHFEHX 0.00 290.52 99.57 0.00 40.90 430.99
8 MBAEERS 0.00 316.17 0.00 0.00 1.74 317.91
9 A 0.00 288.52 0.00 0.00 17.92 306.44
10 FH 2 A 0.00 404.68 0.00 0.00 10.23 414.91
11 B LA 0.00 256.29 6.40 0.00 25.43 288.12
12 REMFAEIX 1.81 0.00 271.50 2.46 45.48 321.25
13 fite BT A 0.00 229.79 0.00 0.00 10.75 240.54

it 1.81 3773.79 901.46 13.97 388.38 5079.41
Bk 0.04% 74.30% 17.75% 0.28% 7.65% 100.00%
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MR4E 2023 AEK VP B AR R A 250, T B K ARSI A A E (X (8] 1~5 45), FE
KABEALE 2~3 (% 1), HEEMHE M 92.00%. 5 E RGN, Hith B R Bl . K42
HyE AR 1~5 AN, RIS T AREANGON, o S R R (1~2 25 B b AR 3775.60 A,
BT 74.33%, 1 RN AT TR FMRALIX, 2 S5hh 3 B AT EBH BT R r A AT 4R X
LR A5 (3~4 S5 B HL AR Ay 915.43 AL, (AL AR 18.20%, FELAFARIEAMR IR . R FMALIX
T AL X s SRR BRI (5 ) BEHh AR 388.38 AL, (e B HhTH AL 7.65%, #4346 2 AiH A K.
SR b, VOB E KGR E AR R .

X LG 2013 4 bR AR SR A RS, VLIS EE 1~2 S hn 637.17 AW, 3 Sl 594.40 A,
4~5 ZEh I 19.91 AWK 2), BEbSAR B BTt .

Table 2. Changes in national natural quality grades of Jiangbei town from 2013 to 2023
3 2.2013~2023 FIIHHEERRBRREFAHLLIER

Kb ke Is it H 1% 2% 3%k 4% 5%  /NF(A)
TR (1) 0 3138.43 1495.86 0 382.44  5016.73
2013 4F = M ) i A5 5 I A 5

At 0.00% 62.56% 29.82% 0.00%  7.62% 100.00%

2023 KV ELE A F 2 THIFR (A HT) 181 3773.79 901.46 13.97 388.38 5079.41

BHBIR Aol 0.04% 74.30% 17.75% 0.28%  7.65%  100.00%
(A bT) 1.81 635.36 —-594.40 13.97 5.94 62.68
10 A B
"okt / 20.24% —-39.74% / 1.55% 1.25%

BT AR T IR KON X B E 2 BRI ORI I EHE M e AR I e, 3B T H 51
Mo A AR [3] . F34h, “HARRRAL” B, KRR BRI SRR G, tERRRE 4R T T B &
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Figure 2. Soil sampling point distribution method
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K FH B4 ] 10 SR 220 18] 7 51 DN R, W20 A BRI SR RN RNAE PR . 2024 4F 10 XL
FREE X AT AR R AL T B T st B, R BT 5~10 4RI A N B Wi K HI(DP) . BE(GY). E AR #k
(MP). RIEAR(DM)FIFE i (LH)SE 5 88 “IEAR1L” HB, I DAK SRR e PR 7RG 1749 FE B A Sk ot HE
(DZ). JERKRIZEHEZ MR R, NN DML AR S (5 2)2Rk45E 8~10 MM, K4E 0~20 cm %
+%5 10009, 3L 60 M. KFELFE A RN A HEERFE T H, B85 55k,

FESAEIIFEAR S IR GRS A 26 =k E LA AR R 25 A SPEN S 7 ) H iR Hb 5 &2 1
fehr 5 1. 13 pH. FHE(SBD). HHUF(SOM). A (AK). % (AP).

4.2. WMFE

pH BRI 5L PHSJI-3F HE A%, ZXHE(SBD)KFFA JIiE. LG (SOM)KFH i i 5 (R A4 2%
HH-S-35X24) 50 s A 25tk (AP) RS R FH 25 71 m] L 4356 56 BE T H (b 535 Afr T600B) Al 5 3 2508 (AK) R FH k.
Y6 BT (RS A3 FP6410) A (% 3).

Table 3. Testing standards, methods, and instruments
3 3. WINFRER L. LG
Fs ZH Kb v J5iE 1%

IR 2 #5r: TIEpH 1
M%E NY/T 1121.2-2006

CHIERNE 4 57 HHEAER

1 pH & CERVAZS PR P 1 (5 ik PHSJ-3F)

b WAN LY ]

2 %¥H(SBD) TN

JEY (NY/T 1121.4-2006) (Ri#FRR: 202-3AB)
TR 6 #5r: TEEEHURM e e TR
3 AHLRSOM) M5 NY/T 1121.6-2006 HHHMAAML - AL (RAEA R HH-S-35X24)
AR - SRRIETRE - E A R e
4 AP (LRSS 7 35y LA ABE  ARBAPUEL (0% (pH < 6.5); (B EER SHZ-C),
’ RIED) (NY/T 1121.7-2014) WRIRE R I - dHBEP L fadd SRIMAT WApote Tt
(pH=6.5) (ALET % 4T T600B)
. T S R % S P M RIS ) b S RE KA
5 EMEAK) NY/T 889-2004 PRIHREELEE - KBBR8 FPe410)
5. ZR55#H
5.1. B ES
Table 4. Classification and statistics of various testing indicators
4. STENIERS 2880t %
Dz DP GY MP DM LH

¥

=

b B T R ROK T RN ROk TR ROK T RN ROK T RN K T
pH 6.51 7.37 6.85 4.40 720 574 655 7.25 6.82 590 7.34 6.65 540 7.34 6.40 540 6.82 5.88

(gS/ErIr?S) 104 141 125 086 139 108 113 151 137 087 151 121 114 151 128 110 136 122
(Sg(/)kzl) 30.8 454 375 123 504 310 7.7 113 85 8.49 20.61 14.36 14.43 40.98 24.57 7.15 38.00 26.57
(mg\/IT(g) 3.16 27.3 11.3 04 866.9 1747 0.8 123 9.3 7.00 72.76 20.30 0.84 27.33 7.21 2.40 36.20 15.12
(m':/n((g) 20 157 74 50 772 222 37.6 67.1 435 37.58 67.11 45.86 38.78 72.39 56.48 44.00 79.83 56.02
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MRIGAT ISR GE T AR BRI, SR AR IR B TR s T IR R B E, 2 08

#( 4o
pH: Bt A 3 pH AR, AT 4.40~7.20 Z (8], P 5.74, UiHIKMIEREAELE 2% pH S0 %
Kl

K HE(SBD): 60 MEATIEAE T 0.86~1.51 glem® X [A] P, FHA B M-3R EARG BN, A
0.86~1.39 g/cm®, “F-3% 1.08 g/cm®. Hpml iAW HE MK, 24 1.13~1.51glem®, “F#5 1.37 g/lem3. MR
el b AL 25 %o - 338 s S 7™ 6

AHUF(SOM): IEF IR RSN B, OO, HIA VLS & 12.3~50.4 g/kg,
TP e A HUR S BRI, N 7.7~11.3 g/kg, T LB EAR. KA AR E T 2 B A K

1 R (AP): Bt AL S 3R R, N 0.4~866.9 molkg, HRFIRMIRFE gl AR 2= B0k, T
SESR S O HUARAE SO A 450 1 B B ONAEA[5] . 7E LR ARG R F 28 20 ) - S 5 i
A+ 0.8~72.76 mg/kg.

TR (AK): Bt H L g b O A S A s, A 50~772 mg/kg,  HARARMRALRI R AL, A
TEMKTEFREMELIESE.

5.2. XTELEER O+

5.2.1. hEKH#A(DP)

B At KA, 358 pH FRAIR R, % 5 SR e R A A ¢, 3k AR NH4*
WA E P AR R BURHSRIRAR IR N R 8 1, T2 pH BR(R. KRB 3 2t
KW Ha LA IR > & By, HEm 1 R34 T ThRE(6] -

5.2.2. RE(GY)

BHE O R G, WEANPHE, JLBRE R, HIEEERN, 5IKEKENMBER TR, +5
BB, SURANUTRE N, IEFRFERARFE. AW R W] SRR A ARBRIA T 2 - 2R SRR
FEFRMBL, MIERH Rz & TR EEY).

5.2.3. BRBE(MP)

WHFEIX M2 B A ALSE, FH DA BRI gh i, PR B P TR b, (ER KRR, K&
BRI AR, BRI R, REFE M —55, 55 S8 L3 pH BK. REGHRRD ., -
e &t 55 4% 5]

5.2.4. KEIHEAR(DM)

A R R FIE S, SR BT, G sER BB E ERB e, SEHHERIEE
FEMCEE I R, KA ARFR IR TR, S VU POERRAIC, TR HFEmmE, S 7= .
UEAh, B KR PR fS TR A B R R34 [6], X AR SKIIAEHE, HA RN & A G,

5.2.5. BfcH(LH)
PHbFE TR 57 IR AR, RV, FR 0 R38Rk K240, B 7).

6. &it

AR SR HK b B B K VLS AR T IX, SRAEBUIR A B AN . Wk, KB A
PR 5 FHh B K IR KRG R B M R, TS TS e pHL 28 ML, SRR, A
RO 5 TiAERR, KFHCAHT T ARRALR R SRR A SR AR A L, RIS T ARRMAT skt B
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(1) B ARRRAOE TR R R bR AW R AR, AU AR SR . BRI

TIRAFREERAL, FEEI, AYUREREE TR, AR A B Bl BERE

(CARENGIE| = 88 - ~ithoe sbi:L 7/ I Ake ot it PN Rale S I - A1 U 2 R WA DN 1B L mt s =P O V€7 NI UL

P2 KR FEACTENT, W 3~6 % RTUEIARFME . BEAEABRAR b () LA R, A7,
TR RG] A7 RE /0 5% B, RN BT TR MR THRE W] TR, LI AR 4G

SE
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