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Abstract

Rare earth elements (REEs) exert multifaceted effects on agricultural practices, encompassing
augmented crop yields, heightened product quality, and the facilitation of nutrient assimilation.
This paper furnishes a comprehensive survey of REEs’ applications in agricultural production,
concurrently delineating extant issues germane to their deployment. REEs engender increased
crop productivity and enhanced product quality by modulating photosynthetic processes. In the
realm of soil dynamics, REEs demonstrate the capacity to suppress soilborne pathogens, mitigate
pest incidence, and ameliorate soil structure while preserving nutrient constituents. Additionally,
when amalgamated with stable isotopes, REEs prove instrumental in ensuring the provenance and
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dependability of agricultural outputs. The agricultural utilization of REEs harbors substantial po-
tential, with their judicious deployment unlikely to engender deleterious implications for human
health. Prospective investigations should endeavor to ascertain the optimal conditions and effica-
cies of REE applications tailored to specific crop varieties, thereby safeguarding the standardiza-
tion and sustainability of agricultural production.
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1. 518

#iJ6 & (Rare earth element, REEs), &8 T oo KA R TR 73 57 3 71 MR cx U LR 7P
Hoh 21, 39 MITRPFIE . KEILLCR, FitooR —EW T T AR, 1. GEIEAAER 2
o AR, TSR, AMTZEETGR BRSO A R A BRI J) . M F T R A AR e R AT DLIE A )
1917 4, #5415 W .J .V .Osterhout WLEZEIEL . HRRIET G /K 40 (R R A FRAE F (1] BRI A% ok T 256
ELT 1972 47, R Al 2 H WRAE, B IESE TR AR = 2OR 2], BRI, S
&Y VBN BERE AT B2 TR A 7=, WERVEY A B UFERG . I—RER 7 i i (2
FEVITR TR AL B 5 R - 49 S W 55 22 B R - FREDR A A 2 R, AR AR 2R AE PR B A = i B T AT AR R
FE A EE A i ) SR TR e B

Fs 76 28 Y T SR B SR AU BRVE YRR BE Y G AR A, S miE o SR AR /), (R
YIXPE TR IR REAE(E[3]. HUFER, BT o R AL, HRARRem 2 AR, RIET
FeEER S, madk[4]. At ok AA MR B8, mi@EtZ0ER, st TEY0EK. R
AT, R 35800 i B R I AR E A, 3B D U R A, SEEL TR P R A H .
A BB R AR LR AT P R RO 22 . B S ), AT se Bl A = izt . Rk, & 3R H
FE BIM L GUR, IR TR AR B R, B RO AR = B it S e A R R B AR L T SR,
RSEIANAE = S8 AR P R SRR AR AL

2. AR ARMFEINK
21 BRESHERR

JeE AR R R R BN RE R AL S RE . AT & BOCE TR AR AR KRR (A R . 2R A
PSR RS T, AR a8 SRR R, MeE1EHD R LR E .
DRIk, SRR SR R AR ERALRE LM E S, 2 e AR = A R 2 — . At Ros, Mt
TOEH Bl EOE L R R S SRR N I SR FOLREAL I . AR DL RE T USSR G RE R B2 1, B
REFBEEENLS], SRS & IEMREAB] [4]. shAh, HTFM T uR RABERMEENE, Ce  fEMMIAMN
AR AR Ca®t, TN 4k, AR EL S MR RE ) -

YRR, BT REMN TS RAREIRIL N, P. K ZKEFR TR, R REIoT 11
WHEMERKK T RFEEREZ. flmiixRZS SEDAR MK SYEs, i E1E7 2
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WL RNV NEYIBE A R Sy, S5 RN E R R IRGEE; HuRSEEKEER, HmiE
VIR FUS e 0 B BRI 2 4h, — S0 3R R B 2 5 BUE A 1007 1 95 55 A 4 SR FE 45 1) 1 [5] 6]
AR, Lo RmENMEICRI 3, RN AR R G 3G = 5 2405 H{E FH .3 [ 7] Ribero
N[BT R, WSINAS Lo R BEARRE RS K &= g ) 30%, M LIuRMINAX Z M RIEDHA
SR R 77 R[] [10],  4n s /I~ 20%. FKEIE7~ 10%. KRG R3S/~ 11%. KT 139% 174 I
77 12%~18%%%, HHLHAMAMERE. mABIRERS . B2 SR, ddiiH &L e, &1E
I, SRR R IRT . DLE—Z [T T i, 8 M L BEIE TN, (e itk bk
B ARERL RLEE G . BEAh, 3 SRS N[12] SR IR R B, A AR ) e B R, Ho g
ROEWMAT R, RN 11%% 18%. WA F 4R C 5 AN & & DL BRI B 145 252 T,
[ B 34 B e 2 4 60 R R3S T I B A AR s s, TTER A T AR RN

ANFEVEDD e F AR R L2 1 & 1 (0 K 1S TR a SIEmEAE, b 4%, c 1K
Ay MASHTERYF: a KFEIW b2E, cHEMIE, dBEEER, e HEHUE, fHEK).

Table 1. Effects of rare earth application on different crops

F 1 NEWEDE R LR

1ES) Jrik: Xof R A /5 B 21 WA E = E(kg) SRR EKY)  EIETE R (%)
HHE[13] W it la/lla + llla 1598.8 1755.4 10
UL [ 14] W3 it I/11lb 5276.7 5869.9 11.2
N1 JERME + Wi lla+ Hb/llb + IHla + llc 264 352.9 33.70
HI%I[12] B ite I/1d 1676.7 1876.7 11.9
FK[7] W55 it lla+ IIb/lla+ 11b + lic + Illa 497.5 597.5 20.1
FISE[15] B+ Wi Illle 4008 5188.7 29.5
JKAE[16] iy /11f 621 695 12
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Figure 1. Comparison of mu yield and mu increase rate between control group
and experimental group
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22. RARIEMEKELRE

RAEMI R K B R P AT BRI R T . AR W QAW Wi oo sR ALt
Wb A AR A D7 AT B A (6] [11] [17]. MT4FRB Feh SCRpIX— Wt Biltn, BRAEFHESEA
[18]M %5 1 mg: L™ 1 5 mgL™ ¥) Eu(NOs)s 57785 R (K BLACHE AE WS B & (b N ERD IR 25, JLRF
REOSIRALIE R T 20%2 40%; UEAh, Lo s IREA KFRE S AR . ¥ RF A [19] 3L 10
mg' L™t [ Ce(NOg); FJ LAY 38 75 AE 1y Ak 4 AL B (SOD) I 1 - P I 4 A6 0 s (POD) it 1 A 7 —
(MDA) & &, Mg st AR AE KA e EAERMZ, W LIosxu 1k 28 MR 2k e dE 1
MIFFAUR /N AR . B2 BB LA R R, X — RO FRIAEE ] J0K 7] KE[10]. #H3[15]
IKFE[16]5F/EY, AR GA2[20]. 1hHZ[21)5% AR X — RELEE— D INei 7 # Lo smERIEME KR
B 7T A S A

2.3. REFAEHIAER

IAER, RREE — et 7 AR = S B, ey R T BRI S s F A SRS, i B A
o =R EEASE . TR, @i BUR ™ S22 R, K e R A, . bl
FPRE T BRSPS A AT S B AR 1) IR B A O . I AR ) BT S TR T
FLUH R A K TR, WOAHAR T B —e 2z RS, MR FUREY e R AT
BRI 2 AT, ANXAT DL T g 5 R A S B AR KRR SR, A R T O B R R
WA 222 I, e R BE T AR = S b, SR IS ), n3k[22] KoK 231 A ZE i [24]
[25] [26]% (L7 2).

TR g N[271R G e & 584 5E AL 5 (51°C A 8N)EE &b, I Ih X 23 1 78 Jb 4 X AS [ 77 i 1)
FC, RIS B0 A S8 SRS 56 P S A 1 I 72 52 43 T IS 21 94.8%FH 90.1%, 1 BH A - 70 22 75 KRB Y [ P 24
SR = MR AT AT . 2822 A [28) 8 FF o0 B ATRa e [FIAZ R (81°C 8N 8%H Al 5™0) il &
DAV RIR AR 7= 1, A (] ARS8 FH 58 Sy 56 1 il VHE A 2693 7] 0h 97.8% 11 95.7%, BerilE | Ff e 3R AE /7 Hh
WO BT SR A, BRI SR N [24] R AR ot 3 T R E 2 b B SR R E B T HOE M. Rk,
AR LG RAREOHAT PR S TR LT R AEARO BT B R S R

Table 2. Method and accuracy of using rare earth elements as source of agricultural products

2. MU RAMER S @A RIR AR AERR

1E¥) Jiik HERfh %
%3¥[22] REEs + FLD T XA B AER 2 100%
KK[23] REEs + ¥'Sr/%sr IKFEI FSHPSr HAE G K L1 HE
Hitd[27] REEs + 8°C. &N IERf #5128 90.0%LA |
KHk[28] REEs + 8C. 8"N. §°H. 50 IS 56 97.8% R 28 S 6 H1 7] 95.7%
JRAR[25] REEs + FLDA IR 92.17%
R [24] REEs PR 2 94.4%

3. WX T RAF N
31 MRIHMEH, RAEFYREMSHK
FEERAET, B IEAEN TR W tooRe Bh B UGBS A, A
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AR 25 15 B AR [29] [30] [31], i R AR e 3 BRVK VA 25 AT A2 S AT HLAS s 1[32] [33].
A i R R AR P PRI L T LA R R A A, (e E TR N A e St AE . ANITTIE B SE 5 T4
BRI B 2SR, M LICRDS B0k . S A sE )z R g
YRR, BETI o 3R (R IEENE, A BT IR e s I fa AL [34], IX AT RE A EYIE - 1 12 B
Rz —o QAW A BAIE, #i b Rede L IRBEIRME AIE 1k, SR s R AE Y BEAL ORI [35]. BbAh, b
IDEEBEPA N LR LU RS ES Ny Ko P Zn FAEIEM R R PRI RR, LR
FIUER AT DR RIS B, AR, ORI B A e M OC R [37] [38] [39]. HE
WEFCRM, F AT DA Ot I JR K, AT gD 3 a5 % [40] [41]. 3 24 e A s = ] DAfe gt /s
FREFRYIB NS Py K EEFR IR, [, At oo RIS EA M 2 AR VR, AT R T 1E9
ARSI R 28, Wt silad Bos ety (eBE IR 0 ek Sl AF DL B i 97 0 R R 25
AR, WA R RAE -

3.2. MFIREEE KRS (EIHRmEE

RAEYIE = AR FEH R L TR, B TIRR A KRG, & 7R R ERNA BRI 5
BA—w iyt . BRI, Bt o0 250 R B 1A A7 B e o DA SR B A% oA, Ak
VAPV JEE T v 5 A A FH 1 58 52 TR AR DG [42] 0 WY R 55 N [43]IF S 2 R TR s 1 TiC & P55 41 35 R AR
TR AL KRS SURK 5 T 2 FL A Bt (P VE F o b oh, S S5 N [44T AT 70 2 7 40l A0 R A 1 o) 98 7t Ak
P R R B A T TR 299 B AR KRR B Y R I PR, LR R R R R 1 8 T
WA . eSS N [45]0IF BA ok B BT A B L R . BB Y IR A AR B s AR e e
U IR AN R, R IR 70%, (REFE S B AR, RIFEY EIREE A SR
DRI, e R0 vk B IR B 2 1) 4R — 8 P4, B 25 TIEWIE - R b 4h, TRt PR A 7 998 R
ERAERIE .

Fi L R ENREWRN G, PTLLEE RS, S RIS RS R AR, A5 &
PUFRE ST KB 46]HR . B bdtm T H M R BRI R A BE R A B, RN T A K R R,
AT HREAK. ARS4TR8 300 mg/kg (RIS B I BAL 30 Fh -1 R B RE A AS 250 10 R
HREKZ) 19%, 100 mg/kg K1 500 mg/kg ¥ 5 f 4 7B A TUw 4 72 AR

4. B ARRAFEERERE

HARRVERE, FER RN, M LnRNRF R A RS S S Sy AN ZA
M, HEm A AR SRAERE A T . AV A P= B i H R T B3R e . (8 R A= i o

— BB 5 R AR EOCRARAE AR RN 28, B Hormesis B, $RARIKREE AT AR sEROAE =, &
WRBER IR AE A 3 F AR [48] X — IR FEIRE S m A A, RISRILH Oy TR IR DR S5
AR[49]. BRHECFE VM LU RENEN B, 2B FHE. IS AR 2488 B [50] [51] [52].
—HeSIG KRB, FFEE R LI RIS AR R AR K fE T [53]. (HIX R KL N F B L0 45 8,
P, YRR LT R A BT AL, RTINS L oe R S B A A BRI 2
W[39] [54]. B4, #RARAZE N[SSIRIFHARMED T KRS KGN 38 oo & e sz a6 vhaiir, 1l
PR IR e R SRR BRKTOER > 1 > 2 > s, ML REEMEAA ST, FEES
TARIAL, R ST & AR . HRMERR 70 3 I AE IR A B S PO R [56]. BRI, 3E 41
TS N Z AN 2 0 A R T SR U O, o (B ST, st R 7= R S P s - M, R R
AR b TR A [FT, AT £ e A i — T LR
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Mo L TC B AEAR Y AT ) B AR B L v 22 RN R, & BN AT B S v AR ™ B A i ot DA R PR
LI [RI, M TC RO B A R S sm R TR P, D BRI TR R R AR,
MR ARG T PRI, s AR AT DU O BR e dh A RT SR SO R R SR AUR i A2 . R
M, Mot ICFXHE L] RS2 . ARV SZ2 2086 oo R A IRERE LS R 2 A B 2 5 o
BEAh, 5 L ICE S TR R AN WAL PSR I, e 75 2 J e R Gl D LT AVPAl
M A R R N VR B B 07 AT A R 2 IR AT I, DAGRAIEA O A = ARV AN o] R . PRIt
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