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Abstract

This study evaluated the effects of the micronutrient fertilizer Jinggu on wheat growth, develop-
ment, and grain yield. The results showed that Jinggu exerted varying influences on plant height,
spike length, effective spike number, grains per spike, and thousand-kernel weight, with particu-
larly pronounced effects on reducing plant height and increasing thousand-kernel weight and final
yield. Compared with the control, wheat yield under the Jinggu treatment increased by 11.92%,
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resulting in an average income increase of 112.71 yuan per mu. The results indicate that under con-
ditions of relatively sufficient soil phosphorus and potassium, appropriate supplementation of mi-
cronutrients can improve nutrient balance and fertilizer use efficiency. Therefore, Jinggu shows
good potential for yield and economic benefits and provides a scientific basis for rational topdress-
ing management in wheat production.
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1. &

TERIR 1 BB = FE TR R 2 4, b2k 3 h &t R (Cay Mg, S)HiE TG (Few Mn. Zn. Cu.
B. Mo. Cl. Ni%§); (B —F e RN A B SRG A K S =8, MWK AR [1].
22 HUA T A K e P A AR T 2 R R TR A A, SECREIE . PR V5 A, LI
BR 455 E A GO S Mg, SR N R R AR R AUR 2 . S SR, TRESCERNEZ E
BN ERI A EAE R . R R s, MRS 2 R . BN R, B R
METCRAE, AMUEMA T BRI R RT TIERRI R ZR, NSEP/NE m e AR e R T
TAE[2] [3]e ARG R EITCR M BRI AEKIERR. RN R AT RIS, DU
EiRe= VN ATIE e SN AN o S 29 ] G e i BB E ¥ 150 N A

2. MMERHE
2.1. I HIREST

AT SO SRS R F A X B B F VAN A S B AL B E WA, 58 O Ak BR AL
7 46.06°, RZ 89.20°, MK 720.0 m, XM F-FIAIFRE, LIEHHZIRAEL) 40 em, LEESRACRHKE L,
REJ e HopAn 5], BRI IR, N FEARR/N AT, X LAl 7 oy & Bk i, B
EHR IR : AR S EN 53.9 g/ke, TRA S EN 210.55 mgkg, BT EAN 13 mg/kg, S
BN 468 mg/kg, pH{E N 8.1,

PR AR OK 753, T 2024 4F 9 H 17 HFEM, SRA 8 DU HE S%AF T 1) B 28 AT Al A N CRe
ATFE 12.5-15-12.5 cm), #FFfE 223.5 kg/ha, B0t A AR I 150 kg/ha + BERR 4% 75 kg/ha, FEFPERSE 2 cm.
7 H 3 HGR. 7= ek B ARSI THR AR, Bas “RBn”, il HR$E: Ca+Mg>10%,
i(Fe) + &i(Mn) + MI(B) + ££(Zn) > 1.3%. £5(Ca) > 1% Hi(S) > 11%- KABEW = 5%, KD = 5%

ARUGRIEHUS A 132 77, HLEE 14 “BR7 AT, 1 MRREACK), »H%E 3 KER,
Bt 6 NNX o BEANNXTHFI Y 1.47 hao 156 FH R AL AL FRAE AL 72 S 41, HCAth FE ()55 R4 it 35 PR 47—
H. SUBOBERC T WIR: 2024 49 H 19 HiHEE KE N EK. BAEFERC T : ME 1 Kg+ ik 4Kg
+ JRE TKg+ WFREE 5 Kg. SMBOKEHUT .

1. R4 7K: 2024 11 H 2 H: XHR(CK)iEH IR 2 75 kg/ha; WA GEH “ER” 75kg/ha+ JREK 75
kg/ha, [HBRAC 7K -

ik

DOI: 10.12677/hjas.2026.162035 267 ol


https://doi.org/10.12677/hjas.2026.162035
http://creativecommons.org/licenses/by/4.0/

e

43

2. BEK: 202544 A 10 H, XH(CK)EHJRE 75kgha+ £/ AHEAMEH “HE47 75 kg/ha
+ EWTT.

3. HCTUK: 2025 44 A 19 H: SRCKRAHEE ;s AFEMEH “ER” 75 kgha+ EE 7.
ZAfK: 2025 4E 4 A 28 H: XI(CK)iEH FE T AE(T)iEH “EAR” 75 kg/ha+ EFLTT .
PhitEK: 2025465 H 9 H: SHR(CK)MALFRH I T IR & 75 kg/ha + BiFE%EE 75 kg/ha.

#ie/K: 2025 4E5 A 19 H: JtifE RS IEK .
FEJOK: 202545 H 30 H: JE/K.
. EPK: 202596 H 13 H: EK.

22. WEMBSRZ*

2.2.1. HigFEE
APNXEIACENE 1.1 m x 0.55 m RS 34, Sit GRG0, R, TZMEiHEere®,
FE S AR B > 10 R NG 20,

22.2. 5

FHEAVNXFER BLBENLIIEEL 50 #k/NEE, 3 BRI & A\ R AR T OO S E, 1HEF
WE, VAAE RN NX N R SRR
2.23. FR=E

BANXUCHER N ERE TG, DR E e RS K&, BENLFHER 3 43 1000 ki/NErfRr, FHET
FRVFRE, THEFME, %IE 13% MRS/ KEIrH TR E.
2.24. BEGHE SR

RIGE R Excel 2019 FHATEEBAYIZ1H5H, H SPSS 26.0 Fiit #4347 77 2 43 W Al 22 & L
(Duncan %), PA P <0.05 Fy 7 7 i 2 VI Wrbs ik .

3. ZRE S
3.1. FRLERX =R

HIZ DAL, R N EMREEE R . SXBCKMEL, BT (R%4) (75.70 cm)# CK
P4 2.90cm, 5 CK FEREZEF(P<0.05). %k, ZIERERM/ DN ERE TSRS E, SRkt
TR RAR . R RER R

© N o v s

Table 1. Effects of “Jinggu” on plant height of winter wheat
F 1. “BE WENERSHFNT

AbFR ¥k =i (cm) B CK #§(cm) Z S REMP <0.05)
CK 78.60 - a
KEE T 75.70 -2.90 b

3.2. FRLERM NERVFEH AR

A2 2 0, “BB7 WA&/NER IR AR Z R,  “BRA” (50.95 JiF/m)E CK #44n 2.80
JitdmE, HERALZEP>0.05)4 KK, B —E R EI A Rk,
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Table 2. Effects of “Jinggu” on effective splke number of winter wheat

®2. “EA WL NEEREHHF

AbEE BRI R/ BT B CK 3k (3 18/ m) EREBEEMEP<0.05)
CK 48.15 - a
ALFE T 50.95 2.80 a

3.3. d/NERAEAIF N
ME3HLUEH, “EBR7 S/NEBRECE ARRERLE. “3E487 (30.98 F)ERHIK CK /b
0.63 ki, ZEFHAEZP>0.05), SHHEKBEREE N,

Table 3. Effects of “Jinggu” on grains per spike of winter wheat

ERN = SO S EAE = -k Al

b3 TR HLCHL) B CK IR Chr) 2 WP < 0.05)
CK 31.61 - a
AhFE T 30.98 —0.63 a

3.4. FNETRERF
HE 405, “BAR7 THEST CK. BA@2.84)% CK 1N 3.18g, 5 CK AR EERP<
0.05) Tt W Z ALK B TN 22 Tk B AT 35 AR -

Table 4. Effects of “Jinggu” on thousand-kernel weight of winter wheat

T4 EE WNENETHRENZM

AbTe THE(g) B CK 183(g) ERBEMP <0.05)
CK 39.66 - a
M T 42.84 32 b

3.5. ¥HhEEERRM
MESTTLLER, “BA7 (609.24 kg/H)H CK 77 64.89 kg/Hi, 7% 11.92%. UiWIZ LR
VARANE A= CERTE e 8

Table 5. Effects of “Jinggu” on grain yield of winter wheat

FTs5. A WENERFENEMN

Ab R FeiE(kg/H) B CK #8577 (kg/HT) 7= 2(%) ZRBEMP <0.05)
CK 544.35 - - a
AbFE T 609.24 64.89 11.92 b

3.6. ZFWERNTEE AT
LA =gk, AHEAERE A G EDIE T, B RALTFWEEFEEREH. M
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Table 6. Comparison of economic benefits under “Jinggu” treatment
Fo6. “BR” AFMEmLT/E)

Qb LR AR (OU/ 1) B CK H88(7T/F)
CK 1415.30
M T 1528.01 112.71

4. Wig

TR d. BETTENER, TERL RGN, FaaGHTERMRE . HEdE
LRERAEF 1950 ETFHE, ZEAMIEERISR, KBITER TENEMRIC. KL Rk 4, 18
KA TR S, I T S BRURATAIRI B T M. PR TR IR S AR B, 24 B A
HAMIARL . Besh, AHUREN S AR T2, BRI FORHIBAL, LI T, ke
EWHMM™E, b, HEFECENRERNAEEEEENE R, AR A5 4N 13
mg/kg. AN 468 mg/kg, 1% (REEHEFA ) FRUE[4], T8 RIS H A AUBERE R AL TR B K
(4 AIE T, 4kS R BHNBE R RS IR, JEHAZ IS pH 8.1 (B, 547 00 BLEIE 4h 78 FP iR TG
ERMAMNELEI[S]. B WG B AR /NE TR A8, U T i 4 L 5 Rt
FBZH . BRFEE S LT UL RS, SRR THIEELR FH R AR HE P BT B I B B 4R [5] [6]. ABerh, “3%
B AFIXEROSOY AR D, (H R TR I MR PR, D0 I 7 R T i B S i R
BFHIR PR/ RO 9o, TR, B, 2 b oo 2 T 80 & R AN R (L A0E e
J30 TR HERFAL 78 52 (R L AT 5 - R 3 o 7E BR BRI A6 LE T, 340 Bl TR T il ARG i
TEEANE LIS [5] [6], MBS AHT AR5

IR T2 04 T R T 5 - T SRR X, H AR AE BRI & B . pH R A
BURA AR, 5 S8kE. M. B2 s o B A T M. 7Ei%25 ek, B RAT A b BT,
TR AT Al DR R 0 S TR TR TSR B I TN AP BRI B9 g 1 R 4 DA W TR 2
TERT BN AR L LA AS X, /NEREE . T 70 6 W S (A 30 7 T rh bk X, b 7S R R T
T B I SRR P R ARLS] [7]. ABFRAE RS LIRE e —B AW, 7R X 0 B
— AT - R G P C B B, X S A A AR A1 4

5. &g

HEITLER “BA7 AR TERAEKITR L R E IR, 8T NSRS TR E, PR
MEIE 11.92%, 1Bk “BAR”7 BNRAE, B4 112.71 6. X8 sE 0 BOVEE bk, &
MUREBEE . W ETC R CRR” , MCE BT RAE TR A5 SR EARERI R, ERTERR
SERTH B 1 [ B AR AR R A, R R B A R 3 7 AN RO AT R 2 R B R X

SE
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