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Abstract: To investigate the effects of foliar application of organic selenium hio—fertilizer on yield and selenium accumulation
in spring maize on the Dryland of Loess Plateau in eastern Gansu, and to provide a reference for selenium—enriched maize production in
this region, a field experiment was conducted using the maize variety Xianyul483. Four application rates of organic selenium bio—
fertilizer (120, 240, 360, 720 kg/ha) were set as treatments. Results showed that foliar application of organic selenium bio—fertilizer
significantly affected maize biomass yield, while the grain yield was not significantly influenced. The highest maize yield was observed at
240 kg/ha, with biomass and grain yields increased by 17.68% and 5.55%, respectively, compared to the water —sprayed control.
Selenium content in both grain and straw increased significantly with higher fertilizer application, reaching 0.28 to 1.49 and 5.86 to
22.31 times compared to the control levels, respectively. In conclusion, foliar application of organic selenium bio—fertilizer promotes
biomass yield and selenium enrichment in grain and straw of spring maize on the dryland of Loess Plateau, with the best effect observed

at 240 kg/ha.
Key words: Organic selenium bio—fertilizer; Spring maize; Yield; Selenium content; Dryland of Loess Plateau

i (Se) J2 A LA AR ARG it SRz — o afilidh, BRI 16 i B,

Wi BEA: 2025-02-19; f&iTHHE: 2025-06-12

EEWB: Wi 4 &5 4% (22YFIN216); B £ E EAFA X (2024YFD23002) P ST AR AR LA
(24ZYQA022); Hif A AR 5] F3HRIAH % R £ M (25CXGCL003); F 77 W7 & EHF A 3+ %) - Kk & (PL-STK-2024A-027 .,
PL- STK—2024A—036)O

EEEN: B4 0(1983—), B, HFHTA, FRA, T2AFFEDSARZE KRR A HAES T/, Email:
28438316@qq.c0mo

WBIEEE: BARI978—), k, HFA2TA, TEAFFTHHEAMTEIE T4, Email: 469855916@qq.com,



o4 Ereeds "

] 72917 1 DX - SR, o 1/3 AR 2
B 2 BRIl . R R IR A
g, WFRE, I &R U AR K
il ) 2 R, AR AR 7 DA R A RN T A
B a . AR 0 FORRER RS AT N
BEYEERIEZ —, R T A
JUEREST, ATLMEE & e ok, &
2SR I O 3 I W N U R T BT O
Ko ABRIARAE T BFSY B, A R T
WRTAP . AP B AR S A A it T B S e ROk
KRR S, BRI, 3l A TR Al
K, OGRS

FORIEHIRNE S — KA EEY), AR
£ 100 J7 hm?, 2B W BN 40%, 7" &
5094 118 R KA A IR A A (R T AT
HIRPEAR T - R R A | RSy, &
PEALRAE TR E =X 0, B AT e R
() H 25 AL, A ORI 9E S LA T R
oo BRI, ASEREP AR K S RS SR A
WRKR, EEMMEEREST I ERET,
PEEVEIGL T, RN REII R A, 1t
RS TS Y . m AREERRE A R F R0,
R, 38 RS AUATG A= P R AN R e i R X oK
FERLy= i e HAG R 26 AR 7 s s,
VEIE FLI A ML A= P I LA R B AR 35
X 0 ok A PR RS
1 #R5HE®
1.1 XIS L

T 2021 AEAE HN A FiimE ) BF
PV B2 FBE = R R T, YR 1320 m,
AERR 9.3 °C, FEXRFEK R 583.5 mm, FEIKHET
SOMARY, BKERHE T—9 Ay, F¥zkE
1384 mm, JCRGI 172d, JCHEMR ST, ARl
FAEMFRARN X . #F)2 A 5 35 By + |
P2 TS AU 7.64 o/ke. HALA 112.00 me/ke .

M 0.24 me/ke . HAHH 88.57 g/ke.
1.2 A

FOREAAFI RS E 1483, msUERnl /i R
FiA BR s w4 . bl 3= 7 BRI A= i AE (Al 55
1 =200 mg/kg, AROEFEE =2 1¢ CFU/mL) H 75
PR A FRA R, AR E (% N 45%,
BEHON>60 d, WILREHER/NT 10% ) B LBtk
M BHE A A PR A F) A, it BERRES (7 P,O;
16% ) =B & T AT A RTHEA R A
1.3 X%kt

K 3% 120 kg/hm? (S120). 240 kg/hm?
(S240) ., 360 kg/hm*(S360) ., 720 kg/hm?(S720 )44
A HILATE LS i R Ah B L it 5 i K Ok ) R
(CK)o Whtabsh ] . Wit ik 30 . ot P o R s B b
BIULER 1, EiRRAWEVETE 18:00 B fE 1T,
RIS FEAL XA HES], 3 RELE, NXTH 33 m*(3
mx 11 m)e IR FH A PEAZE Ay G FiAE ,  H
MEYE 1.2 m B4 2E VR A b S, A %5 B 6.75
Ttk mm?s 5 ) b A) B RSERE R ET 25 G — R A
it 2R AR AL A BRI 2R 300 kg/hm?, 5380 5 BERR £
240 kg/hm?, A EFWAFIBBANL . 7 7 HH)
IS it 20915 T P 77 +12.5% 45 Ik I BRms L 127 541) +
2.5% 1= U T 4G B LI B IR K KBS FDBLBE
T oAt [R) 48 PR R) 2 O H
1.4 MERB R %
141 PR EMEE R BGRET, BNk
BRI RFE, T4 10 m TR RREL, 115
WORMREL, FF4% 2 847 (BR ATk B HRE 30 B
W77, kL 8 PM-8188—A 45 41 7K 431 5 1Y
(b s MEA A BR S w] M &K i, R 3 IR,
P PRI KR (14% ) F kPR 5. BE/NX 5
10 ARIFARRG . B . RO . BEATECRI TR
B, THERRECR R
142 AW E WORET RN X b A AT R K R
PR3 #k, T 105 CAH Lhlm, 75 CHLTFRiEE,

x1 EREUAEMRKEIZIT

) WG ] S120 S240 S360 S720

I 307 (HIA) Wi FRetbsl  HzZva WRHB] g WREEB HZvE FRERHLG)
/(kg/hm?) /(wiw) /(kg/hm?) /(whw) /(kg/hm?) [(wiw) /(kg/hm?) /(wiw)
G N 21/6 15 1:150.0 30 1:75.0 45 1:50.0 90 1:25.0
i 2717 15 1:150.0 30 1:75.0 45 1:50.0 90 1:25.0
TEH 14 15/8 30 1:75.0 60 1:37.5 90 1:25.0 180 1:12.5
TR 3/9 30 1:75.0 60 1:37.5 90 1:25.0 180 1:12.5
AR AU 14/9 30 1:75.0 60 1:37.5 90 1:25.0 180 1:12.5

&t 120 240 360 720




7 Seflk, S WA UG A AL XS B A< 3 SRR KT L A SRR R *615-

W BAARAE ) P i

INX AW = BRRAE A x SR
143 ARAMFEFAOCER S BORET R/ X
()47 BEALAR BCREE 20 4>, A TR, BURGHH]
TAPRCOC 2R S e o WORET R/ NX )47 B
HLBCE K BARR 5 8k, 105 CRFEF 1h, 75 CHELT &
T, BeASA . KPR RS AT op a5 SR e B
A FARUE B A AR I 22 ) (GB 5009.93—
2010), KRG EFHEE T E B,
1.5 BS54

I EHE K FH Excel 2010 #4647 50141, [
JH SPSS 20 #x kAT 22 7 W& o o
2 ZER55H
2.1 AHEEEREIT EARALIRIAR B A M) FF 0T

M2 2 ATUUE 1, AR A HUARN A ) 1 i
fit b BN FORFEAC AR 22 5 N i 2, HRE R 3
FEARTERNK, BRIEN 18.52% ~ 37.04%., LW &
L S240 ficim, M 52 639.5 kg/hm?, 3 v T HiA
b3 (P<0.05), % CK H4M 17.68%; S120, S360
)25 F AR E, 7510 49 023.0, 48 880.5 kg/hm?,
BT S720 A1 CK (P<0.05), # CK 43504 hn
9.60% . 9.28% ; S720 Ffik, A 44 728.5 kg/hm?,
A CK /> 420%, 5 CK 25 A R3E. UiHiEE
g% it A AILA A YIS A R T8 oKk A,
e B R 2 S EUE YT R IR

2 BVEEMIEX EREDERE NN

K T FRK A
o /em /mm /em /(kg/hm?)

S120 18.8+0.1 a 51.8+0.1 a 0.40+0.1 b 49 023.0£798.0 b
S240 18.7+0.3 a 51.9+0.4 a 0.36+0.1 b 52 639.5+354.0 a
S360 18.7+0.1 a 51.2+0.7 a 0.34+0.1 b 48 880.5+682.5 b
S720 19.0+0.1 a 51.2+0.1 a 0.44+0.1 b 42 849.0+960.0 ¢
CK 19.1+0.2 a 51.5+0.2 a 0.54£0.1 a 44 728.5+516.0 ¢

22 AHUAEAE eIt B K FF MR A RS
EAD]

m2% 3 W LUE 1, Wit A R vk A AL A= 4
JIE A B R R KRR BTG PR 25 S . 45t I Ak
EREYET CK, i 0.23% ~2.73%, Hp $240
i, N452g, H5SI120 ERAEE, BEETH
AL FR(P<0.05); SI20 Kz, H451g, BEET
S360 1 CK(P<0.05), A0 245 A A B ] G i
FMEES, Hid S240., S120., S360 #¢ CK 43540
T 555%. 2.60%. 2.12%, S720 % CK &1 0.31%.
Ul P St A AILAT AR N0 A T3 i ok A

& 3 BIAEYIEX EX AT B R AN E E AR

eS| TR JER A FERL
JZia /g /(kg/hm?)
S120  633.3x109a  45.1£0.7 ab 15 550.5£574.5 a
5240 637.2+17.2a  45.2+0.1 a 15 997.5+364.5 a
S360  604.4+5.7 a 44.1+0.2 ¢ 15 477.0+471.0 a
S720  606.1+2.4 a 44.4+0.1 be 15 109.5+405.0 a
CK 593.8432.6 a  44.0+0.1 ¢ 15 156.0+280.5 a

i, RV R RO BRI
2.3 AW RE ST B K AEAF AT 0 Hh
% 4 WTLUE 1, WA MLAN A= P e T LB
FHRE TOKFE AT AR AR & B, ELA S R A
ML A= 40 R 5 it e ) 348 m 22 S8 3 B g 34 &b
FH S120. S240. S360. S720 KA VARG & 12435
B CK #2958 7 586, 857, 14.84, 2231 fF; Ek
¥R 9 CK #2557 028, 0.54. 0.86. 1.49 £,
R4 BNBEEYEMEXEH B S ENEMN

AT FrRL
o s
g gk PCKBI g g HCKAIN
5L 5L
I(pglkg) e /(pglkg) e

5120 593.7+11.5d 5.86
5240 828.6+2.2 ¢ 8.57
5360 1371.8#3.5b 14.84
S720 2 018.6+4.2 a 22.31
CK 86.6+1.2 e

56.3+1.6 d 0.28
68.0+2.6 ¢ 0.54
82.0£2.0 b 0.86
109.9+£2.1 a 1.49
44.1+04 e

3 iHiRE%iL

Bl 2% 57958 DX T Y A S AR B O™
Ak, FOKE RO X R — R A .
FERL A ATAOC R AR K, X 20 2 Ml oo R
= VAR S A & T kB R L W
il A2 B e M R R 5 B A0 B R AR . WFSER
BRIt JES T LA I R KRR A A,
X K S HA IR B AT R B A
X BT FOKPEA TS B T, A AN T R
B 0S FOK T i A R R A — R
HALPRR ZE 5 AN . BEESE DOHRTERM], A
FH BT RIARL ) S 2R 0 K DR o L i KNS
WM 28.7% KBS D7IHFFEIN Dy, A i T
BN AL ) LA 24 ekl TR PRI 5 i, ELREAMIR
g ST, R A B RS A
IR, RE R ERERAE R, FRE
Py B RURERL™ B R I, S R A T
FORMMRAA . ARG/ EY, A HLA P IE
ENGIL: v 73 4N 5P Su = 9L &R vl A S E Sl o 2
Ze5w, (HIE TWOG A ], a5 280t
S VORI A R — B, A LA A Py IR it



- 616 - Bike#H%

4%

120, 240, 360 kg/hm? i, T RA: W 7= 5 FFFARL ™
38 T KT B, H T TE 240 kg/hm?
e, ISt i K % BE 059 5 17.68% . 5.55% ,
FCMAE 720 kg/hm? 40 B K A 9 7 5t FUFFRL =
a7 YA F W W K B, o i D 4.20% |
0.31%, X5 ARIDFIE4 RILA—F [7-18) ) )R
PR AT B A7 AILAT A P A 2ot o 3800 R oK s G v
T S e LA ) 7 e FOF R 7 1
FERLFNRS FFR2 ok EZMBGRAE, AT
RO TR A 5 mER SRR L,
AN SE5F LOIRFSE SR, B P It T e 1) 1
I, EORAFRLANG & R RS T Y 15 . BOE
15 PO R, R RO PRI I B
TG AR e A B I T 385, A A R W T B W s
JIE ARG 5 2 B MR 7K 0T B R 13.4 ~ 39.8
W, 22 E KT ARSI R, Bt
AT AR A A S AT 2 R ROk RS AR i
B Wt v KT REAR B, RS AR L RPRLAR B i 43
JEE T 5.86 ~22.31, 0.28 ~1.49 1%, H.KEA HLAM
A I e R NI S R £R B R, W
UG AE P AE 240 keg/hm? Kb R, FOKAEY) =&
JORPRE = i iy, RS FERIORERLARG 75 12 LA it A
HUARG A= 9 B 720 ke/hm? b B A 5 o A5 WF9E 22 B,
AN R EATRE RN R . ANEisdh . EE
RRB . IR WA IEER 2, A,
FORAFRL . A FFAN 5 5T = S AR T AR R At
SRR T R SE o 455 B AR S0 X OK F B4R
SRR ER AL, I 240 ke/hm? 4E A A1 AT
JE it %) e A R, B AT AR S AR oK A K
AR AE P g, SR LB S 3G ke
FEAFA &
S 3k :
(1] MEH, ZWHH, £ =, % WEELERRTES
WA xS ELT]. EER DA, 2025, 4(1): 8-13.
[2] AR, BAER, B &, %. @ E®EE
AL ERBR SR B0 FERL
B SFR(PFHE ), 2025, 27(3): 206-215.
3] #%40, £ W, A&, % EWEEFH5ALE
B dHEAE £afF, 2025, 55(3): 508-517.
[4] FZEA, BAKE, HEE, % EWALHNBELE
X EEH R FFNI). &S, 2025, 50
(4): 26-34.

(5] ##%, x\RNx, T4, & AERWTEEXNE

(6]

(8]

[9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

(18]

[19]

[20]

(21]

RGBS TP m)]. FEEF ER, 2016,
45(5): 105-107; 112

I #, ZEE, XK, £ HEFHAESER
EXEREKEFESRAY M) THARLFHR,
2019, 35(6): 1413-1420.

ik, Bz, EAME, £ OTERAEEENEE
KXFE. WMEBREABGENY W] BWERLF
%, 2019, 32(4): 854-859

KITE, AEE, AotE, & FAERFSMTLE 12
FHAMREL] BERLAF, 2024, 3(5): 422-424.
OB, KEZE, & N, ¥ BEAFREBEELS
ERARAR RN EALE S AN )] ELA
&, 2023, 40(1): 236-248

FEZ, RF, FAE, £ R E M E KA
NAEE, FEWNYMEEWERL S EF(]] HE
5%, 2023, 43(1): 7-11; 17.

B wm E, FEE, E OEWANEEELE
iy LR RCRAIR ], TR R 2, 2024(2): 86-88.
Iz, W OB AVEEREEARAGE R # b
R EEAMEREERERN T H[]]. EER L
2024, 3(1): 51-56.
FHEARERE LAY, ARLL2ERTE &P
AEY N . GB 5009.93—2010[S]. Juig: W EFE
HRA, 2010.

A&, AKRE, KO, %o A
AEAWmEENBW]] AR FEHR, 2012, 28
(4): 713-716.

EAM, HEK, WEE, £ WEEANELE
KEK R EFOHEEI] R, 2020, 14(14):
25-26; 28.

FEK, FL, # F, £ BEEHTHRESN
HELRE#EKRTFERHESENZ ] EHH
%, 2013, 27(4): 311-313.

Ao, B %, FRE, £ FEMAEMEEL
AR B RO Ui R )] R ARk AR, 2013,
6(23): 1899-1901.

MER, xldear, Bud, . EBEXAHLEE
KT EIBRREFE. BRNPH[I]. HHAEEF
e, 2012(2): 411-418.

HWE, rTH, WHEF. WA EKFEEIFRE R
S, EAREENYM TAKLEE, 2017,
45(10): 59-61.

EEA, EIE, ¥ M, % bt A I E
EABHNER, ELBREERTENE W] EHK
A3, 2019, 50(1): 40-44.

Kk OE, B F. OdENESEETEEKERN
B[] FERL, 2018, 13(3): 42-44



