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Abstract

In order to scientifically and reasonably assess the comprehensive production capacity of arable
land, ensuring national food security, based on the results of natural quality and utilization of ara-
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ble land, this paper takes the wind and sand area along the northern Shaanxi Great Wall as an
example. Through investigating sample points and specifying crop grain yields, a regression mod-
el method is employed. Linear regression function models are separately established for the spe-
cified crop standard grain theoretical yield, arable land natural quality index, achievable yield,
and utilization index. The calculations include theoretical, achievable, and actual levels of yield,
capacity, utilization intensity, and utilization potential. Measures and suggestions for improving
the agricultural land productivity in the wind and sand area along the northern Shaanxi Great
Wall are proposed.
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H SR TR BT P 12 B HE S B AR SR OR P A AR S SO R I R A 1 AR [1]. 2019 52 4 H, R, H 7R
B (KT G s HEE B AR BEIE B AU SCE AR R R L), $RH “BR AL B AR BRIE B AR S OE A
HIE” , R — DA T “ 583 F AR VR UE 7= 20 85 8 SN AE VRAS I B AN BT P AL [2]. AR BEURAE
NBRTIR T e E A Gy, R EMREN KRS, OTHPEZRE L. R ARESH
BERGHIN 2 R AT B A IR AR I [3] [4] RIS, AFURARIRZ A, fEmRpHh i B R E
BUTR, PEmi i AE R B AR B LA NARAR[S]. Rk, WFFUBkh = REXT T BISIR & 2 KR s
PERFHL ORI BOR, BRI SR & 2 A B BB R X [6]. [ AR T #F ™ REA% ST 50 Sk BT Doyl
AR 3B Lt | AR A 7 umi Fe i B Dl () A2 B Fe i B B R e LR B,
B Re A2 075 F 2 M FLENE . ARV KB L 45072 Storie 15 4502: . The Muencheberg
Soil Quality Rating (M-SQR)#%:%45[7].

ARSI I 2 T AR F 23 A B TR AR B 0 B AROR) S T SRR PR, TR A 40 A T I B R
FE RSB, DL R AR B XL e Be S T SEELERE[8] . DARRIL K IRIR E KD X 9, BE Tk
R B AR E SR S R R S 1R 2, @S- Re AR RL9], 45 G acbrii A Bk, it GIS Bk
WEFCFRAR X AV ERAL . W SEIUAN S BR ™= BB 25 (B 40 AR, A2 DX 2 A FH M7= B4 tH AR OG-, [A)I,
AR SR B (R B AR RN F e X B = B AR A — S E A .
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T O E BIARVE T REIE BB foe e B [10] o EZEWE TR DMEARDONBE AR R, 2T 70 55 LT i AR
M bm TR ER 1 B 5 A LR AR B 2R B B AR R R R BOR A, R BRI AR SR ) S5 BT AR P 3t
HA B SR fE
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Figure 1. Specify the relationship between the theoretical yield of the standard grain of the crop and the index of natural
quality
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Figure 2. The relationship between yield and utilization index can be realized by specifying crop standard grains
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Table 1. Linear regression analysis F-test

=1 &MEYISH F 8L

B S RS df SS MS Fo.os Sig.
EIERAYG 1 224821218 22482121 317.748 0.000°
HEK W7 71 50235785.8 707546.3
B wit 72 275057004
A EVEFR 1 85381166.5 85381166.5 251.611 0.000°
e Vs & 71 24093036 339338.539
Bit 72 109474202.8
EVEFe 1 159118058.58 159118058.58 1027.35 0.000
FEK W2 669 103615520.00 154881.19
A S it 670 103615520.00
AE A EIEESR 1 175765070.29 175765070.29  156300.08  0.000°
LA W2 669 104564757.10 156300.08
it 670 104564757.10
4. &R
4.1. RAMEFESH

4.1.1. TR AR
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Figure 3. Theoretical yield distribution map of aeolian sand areas along the Great Wall of northern Shaanxi
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4.1.2. AL
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Figure 4. Distribution map of achievable yields in aeolian sand areas along the Great Wall of northern Shaanxi
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Figure 5. Actual yield distribution map of aeolian sand areas along the Great Wall of northern Shaanxi
B 5. BRAL KA XIS R EFRE =5
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4.2. RAMFRESDHT

I R AR, AR A I M i) SR = = e, 45 R a0E 2 Fw.
Table 2. Yield and production capacity results of wind-blown sand areas along the Great Wall of northern Shaanxi (Unit:
hectares, ten thousand tons, kg/hectare)

F 2. BRALKIAE NI XA B = 5 REERFT(RAL: A AR FR/I0)

H(IX) B BaeeRe ENeRUT O FSEPUTRE ATSRBUET SEBRTRE SEbRE

b UR=) 189468.43 83.41 4402.38 60.28 3181.29 27.09 1429.85
UipuR=Y 97716.67 47.01 4811.31 34.22 3502.18 14.99 1533.63
A BH X 75542.75 37.49 4962.40 27.97 3702.71 11.95 1581.59
J/SEAR=] 67839.23 29.39 4332.69 22.26 3281.16 9.73 1434.20
IR 106806.96 48.44 4534.92 35.89 3360.20 15.68 1467.83
FACEL 105880.95 49.58 4683.08 34.99 3304.97 14.83 1400.76

it 643254.99 295.33 4591.13 215.61 3351.87 94.26 1465.41

Bedb IR 22 VD X B 18 7= e 295.33 JM, BT SEIL = HE Y 215.61 JiMl, SEFRF=HEN 94.26 JiM,
ANEX P EIL e AR 29.39~83.41 JiMiZ [A], WSLHLZREAE 22.26~60.28 M2 [A], SEPR7RELE
9.73~27.09 iz B, SEBRr7HRES AT SEIL M RE R ZEE KT HR T Re S T S RE L IR ) 25 4E, SR SE
B N A A1 2 A it 152t 575 3 1 00 2 o AR R 3 ™= e s el AR K

4.3. MRBESFIRENSH

431 FIARESFRELSH

MAZ 3 A, BRAGKIBAT R D X I He R FH 58 0.73, AT SEIUFIF3RE 0.44. AX ELR 58 B TE
0.71~0.76 Z[H], FISLILGRFESE 0.42~0.45 Z [A]. MANAEX ORI A RER LT #HiEik. 2l
i XAAUER . HHUAEIR . KBEIRFEESER . SR T AR X IR, & 8 7= B R FH 5
W, R2Amf&. B, SEXBERWRNAF, ROl MR, REREsEaE k.

Table 3. Utilization intensity and utilization potential of aeolian sand area along the Great Wall of northern Shaanxi (Unit:
hectares, kg/hectare)

3. BRALKINAL UL XFIABESFIRBAREB: QWL F5/200)

H(R) — ‘ I i B N FIFE 7 ‘
iR A SR i) A S )
TEILE 189468.43 0.72 0.45 1221.08 1751.44
PR 97716.67 0.73 0.44 1309.13 1968.55
HIBA X 75542.75 0.75 0.43 1259.69 2121.12
J/SEAR= 67839.23 0.76 0.44 1051.53 1846.96
EIIE= 106806.96 0.74 0.44 1174.72 1892.37
FRACEL 105880.95 0.71 0.42 1378.11 1904.20
it 643254.99 0.73 0.44 1239.26 1886.46

B bR I 28 Kb X B VS R 7 77 1239.26 T/~ W, AT SEELR FHE% 7178 1886.46 T3/ Al 75
AN X ELRES R 7 F7E 1051.53~1378.11 T3/ A Wil 2 [6], AT SZELF]H # F17E 1751.44~2121.12 T 50/ A b
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Figure 6. Correlation between theoretical capacity utilization intensity and
utilization potential
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Figure 7. The correlation between capacity utilization intensity and utili-
zation potential can be realized
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