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Abstract

Illumination can activate the soil nutrient elements from the original inert state, thereby reducing
the use of fertilizers in the production process. In this study, the effects of different bands of light
were studied by using the indoor illumination experiment method, the illumination band was set
to visible light, infrared light and ultraviolet light, and the soil placed in the dark was as a control.
The results showed that: 1) the first week of different bands of light increased the total nitrogen
content of the soil, and the total nitrogen content increased by 50% in the first week; 2) the infra-
red, ultraviolet and visible light increased the available potassium content of the soil. The effect of
ultraviolet light on the activation of soil available potassium is more obvious; 3) under different
light conditions, the effective phosphorus content of the soil is all higher than the initial effective
phosphorus content by 100%, and the maximum increase is close to 200%; 4) infrared, ultraviolet
and visible light have the effect of reducing the content of active organic carbon in the soil. Expe-
riments have shown that light has an activation effect on the components in the soil and has fur-
ther research value.
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NO; B EA A2 . NOS AR ICH 7E 200 nm. 310 nm 4k, NO; FIEEAMRHE7E 205 nm. 360 nm
Ak, NOj 1 NO; 75 FHYGAR B R vl e A i 3 COM M A AL MI(NO,. NOYETE YT, Al LRI 2 50
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2. RS EZE
2.1. ikt

RO T RERE BB & T B P (R L 109°12'10", 645 34°42'31") K )2 0~15 cm, FFERS [A]
J92018 4F 3 A 10 He & E54% S TR IRBENLIEI 5 AN KAE SRR, & TAHR A B I MEE i Hh
b, BRI E YR, EREDEEART . AL 1 mm 6§, 250 H T LA A
PEFE . = ADGIIRE . ME g vIa & &, Hh A% &8 0.06 gkg, W 4.08 mgkg, AR
i 3.94 mg/kg, EEA N 3.22 g/kg.

2.2. BB

SIS AE RIECARAE T AT, ARA RSN 65 x 65 x 50 (cm),  4RAE =30 AN TR #885 FT N S 48 Sh A 1
B IR BR8 pLE JTOR RS N AR . sl 1, ARAR N CE S R LED AT, RERUAS R K R BE B I,
JTIEEAE S G 20 cm, JGIEGREE N 1.14 x 106 W-m >, /¢ S N AF P 6 EF 4EFR7E 28°C + 1.5°C. FESLE
HAZ 10 om BrFRILF, REFRILEE 3 om, #5200 R IE & 5 5 R 7R I AR SR, B 1B 2 BT TR0
SRR AN
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Figure 1. Light reaction box
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3RS EH 2 mol/L KCUIFBHRIROK T EoA 5:1), 4 B3R Wik 2270 M1 (cleverchem200, f#[EH)
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SRS AR A B ANPAT , IR R DL IME R R, R G A B 24T G v R g A T 2 50 #T
i 2 E LU BCR A Turkey %, 183 Excel £ E .

3. ER5118
3.1. 4. &, SxRdemENER

KRBT IRAC ) LA A S RN 0.06 g/kg, I 2 oA, 2GR 17 BB N AR &R,
TELLEHR B, AR EIAE 0.09 ghkg, ML TREHHAEF ) 138 50%, IR HE, ME
GRS &, JERMER M 2N, [m 200 H AN Bk sh AR RHE, T RE
T g A WA IRAE RV, JRAE S SR MR (RSO T A T A AP S AR . AR S R TIEAR
TR S I —ME(E 0.095 g/kg, BT ARLMS HIESET 58.33%, MET 15 AL 8.33%,
B JEEEE 13 Ji AR —ANIEME 0.1036, AHEBCRZ JE - 382 A & BT 76.2%, HIECT B AT 26.2%,
ATREE TEL AR R AR, RARMB T ERK RS, FIb SRS EIE PG 5 X4k PR,
XTI S, ZOGHREX HAEER, FEAEE/HN. B T LI RN EH S a0
ol ARG ERIN 50%, BFEE1E 0.08~0.1 YU N AW IR T2, fEREERCIRAER M BT E
BRI, 7RSS S MG 12 B, TIEAEEGEFGL, FHaIESE S B 12 BAREE, hiknr
DAHEI, 206X T2 3R T 80R, v RE 3 B W R 52 ma S BRI [8]s SRoxt T A s 5 400k
WEAE, oo T LIESER R EIEFL BT ES, AR RN, tReERSEHmEe
B, AR RS B R A BTG, IRAE 17 BB 0.12 g/kg, AHELTHIUG & A 23
I 100%, 22 DL (177 RS MR -3 b 1) 2B 210, B TR BTG 3E B RO %, R s R
TR, B, MR TERS B, SORE IR SR E I .
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Figure 2. The effect of visible, ultraviolet and infrared light on
soil total nitrogen
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3.2. 4, B, SRERRNRMEEELER

RBEAT G IR AL B () AR RS BN 4.08 mg/kg, 20T T s R S AL I AR R, AE4D
SRR, TEEEAH S RN 4.34 mg/kg, HEABH A REIRFF 0.26 mg/kg, R 6.37%, B JERERT ] 1Y
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K, THEHE S I D IR, B 12 R ILAIE(E NI E IR 17 RSO E, 75k B 5 KA 5 6P 2%,
XATRE A Tl 5 2 E I AMIE, BRI G, FEE KB S, ErREN T
BONRRE, R AR TRER R, BURERK, FEERERE, SRR .

HE 3, ATVEH, SOERARE A0 AR S BN 4.34 mg/ke, HEAESERTF 6.3%, 51
JHLL e IRARTE, WE(EMIESS 5 . 5 11, 20518 4.74 mg/kg. 521 mg/kg, AT REL LG
F 343 AR TE 16.2% 27.7%, 26 11 FSAE SIS 12 AL 78 17 B, RSB Tk
KAH 5.41 mg/kg, T ARG LS 1.33 mg/kg, HEEE S 2T 33%, AR 5.
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Figure 3. The effect of visible, ultraviolet and infrared light on soil
available potassium

B3 4. B SRS

OB 17 J N A S R R PED ET RS, SHGERE AS e, WlEl 3 s, BDUEE
JEl O B BN 5.05 mg/kg, FEAIIRTEOL T LB A & BRI 23.7%, HARTICR & T a0, 4
JCREU 5 D0 T B AN VAR £ F IR TS, 2R T U218 52 7T, 55 3 K 5.15 mg/kg, 27 4 K 5.35 mg/kg,
FRERIE R, HI KRR U ST, (2565 17 JARNA 25w 6.43 mg/kg, AHXHIAR{EIE N 57.6%.
SERr D, GO A S e, AR EAEA, R RGBT R R O R T
AEAE XS T I B SR 5 A FAT BOR B E T, ARET DU BIE ( BU SR AN 35 25 R i B
JCIRHT A, BOGRIBIERE E, BWKER, AP SRS BOR, TP At R
AR RE I [9]-
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RBEAT O HEALFE () R RS BN 3.94 mg/kg, Z0Y6XET 8T OB IR THBUR I 4 PR, 4
SR E R, LIRS BN 6.03 mg/kg, BT ARG LIRS T 53%, JREN 6 B
U, 7 2805 2N 6.8 mg/kg, B9 JH B 14 JE BB B, A A S &5 10 11.67 mg/kg 11.35 mg/kg,
LIRS R AR T 196%. 188%, 9 I HILAEE N K. gt T LI Sk B 5
COOGARML, SOLEE RN S A RO T, IFAE 17 AN 2 A . SO, B A R0 S Bt
THA 6.59 mg/kg, MBI T RENIEHIFIRE T 67%, MAES 7. 5 11 F. 56 14 F R =g, 18
SIS TR, WK, 42BN 9.38 mg/kg. 10.68 mg/kg M 11.30 mg/kg, FHIXHIEA S EIRE T 138%-
171%. 187%, 55 14 AR KH. 40, AdextT L i &R rsm, LRI @ 48 A
ISR, A3 R G K ERE . S WA . — S s SRR B0 T A WL, 2578 7
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Figure 4. Shows the effect of ultraviolet and infrared light on soil
available phosphorus

Bl 4. 21, B, S EEAREaIEm

HOEXT T AR R EACE R 4 B, O E F R IRA S BN 5.64 me/ke, AN
LT LI WS BART) 43.1%, ERRTIRCGE 200, LSO T B RS R, JFER 6 FIT
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Figure 5. Shows the effect of ultraviolet and infrared light on soil
organic carbon

Bl 5. 4. B, S EEAIIEREFNm

w5, 7817 FRRIE RS, RO EREEN T, LEEEAE VRS ERIKE 1.62 gk, MEE
SRR, TEZE 6 FIAE] 1.188 g/kg, FHAK 63%, FfiJ5 2N, mIAeE b BT S5 PR, IRt
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EYEANUR, IR 7R T DGR A s A MUBRTERE, Z00GHE 8 Ji )5, YEMEA WU 78, £ 16 [
I 58 1.89 g/kg, HHXTER 6 FHET; 59%. S ett T LG A HUBR G R, 708 =N B, WG B,
MEE 1 R 8 L, S EsBER, WA 1 AR 1.51 ghkg FHEZESS 8 A1 0.94 g/kg: M BINEE 8 A
211 B, SRARFEARRE: WM B IS 11 LG, &AFREE 1.74 gkg. WX T kg
PR 520560, B 1 AR 9 B, Bsh N, ME N 1.46 g/kg FFER 0.96 ghkg, TFF
34%, BEfEHFME R EAER.

4. g

ARG AFEDG R (A AR AR SR A R A S A LR ) R AR R

1) TR E BN, FERIETE, SRy AN T LIEAE S ENRAR S, 2%
TR EBRT 50%:

2) Sk W L0t =Rt RO A A S RS BN AR, R T T R A A
IR, FETL6 580670 o RS E AT 6.3%, WCIRES IR 23.7%, & 17 ARG, S5
Tt 57.6%:

3) Gk W LLIESRHEN LR R S B AR, Bl R [R] R RIS, HAEAE
BAOCHIEILT, e R & B RRE N IR ORI E 100%2 b, I KEEFHEHIT 200%;

4) Gk W LGICRRRT SARTE A WU S B IE FARRIER, T AR B TG R AR b= AR A Bk i
LA, AIERARPERIENL T, FTREFRIFEAAEXT Tim AN & Bt e, RS54 T, 47
TR NI, TE55 8 A& s .
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