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BT AEEIEL e Xt & 257 5 UL A0 = 2 K dm B =20

EHW, B O, BBm"
(1. APl B E IR SRR 220, WL #800 430070; 2. sRTURKIEN AR E], Wit BT 433133)

OE: REESZEAFRAG LIS, WA FEAA LU & B b AR 2R K R R R R
St 952 A W] Dl A 2 SO NS AR B AR R R S AR, [RIRT, R AR A A R . IR A SR
i, FERIEMT, MUK KE (Zingiber Officinale Roscoe ) LA BE, LIAA HUIEATEHLAL A3 56 K
F, R 2 H#E 3 KRR XABT, MBS BILMIEHUICEME ., b 5 3 Fiti it KF 3t 9 AP 5 %
JHRE, #EA7H RNXGRES . Bra B HUIE A TCHUIE S VE I . 762 22 i B LR B /NIX 3 BRAE Z2REN, 4
S AR S E, R . R RIE AR A . WS R, AR ML UL B Y A 22 L IS4 4 20 A 22
HEREE, AN PO K, Fe, Zn S8 BOCRE MO, BCEEAZ N, IFINAEZR 5, G600 Te (4
HLIE 45 ¢« hm™+ B G 225t - hm™, B 7B HLIE N+P,05+K,0=400.5+1390.5+1165.5 kg * hm™, fic jifi & & °
N+P,05+K,0=337.5+135+450 kg * hm ™) AbBE AR R4, SRR b B &, SXF AT, B85 T el
o FESAMZELE N, P K &, 43 910 30.07% 1 25.57% . 31.73% 1 67.68% . 43.33% 1 62.37%; & 5 22 He Al
PR TR PEE . EMEBEMEEE SN 32.42%, 54.15% . 35.10% Fl 49.25%; 4% Ab P A 21 77 3R 3|
15.76% ~ 66.38%. RIGLERFEW, BHLTCHUICEG AR ZA K, e 2w oull, doesetuihm, i
A e, EEHIE, DIAPUE 450 hm >+ EAHE 2251« hm™ ARAEREMIC TR, SR X v .

KR A, THE; Faml Wi U

AN Z IS EY), HaEk
B 0 E SR T RR Y B, TR S
R AREA S U FRIERAE SR L R
FURE, ARSI A 22 1w AR thE 5 SR v AR
39.05%, PAFEHEIA 3492 ~ 4695t hm™, HAFTIK
RS —, AR R R Y 40% 7,
AR MR IS, % 40 MRS R Y 5 3
SAEW O AR T R A 2 TR e
i, WP AR, AEEIRREfe A R K AT,
PEm YR ll, WA, PRI R
i, AT L BUERH N 600 kg - hm™, P05
112.5 kg * hm™ 1 K,0 600 kg + hm™> I, 7 22 25 FF
sykiZ HHDH: . mhm AU, pReEd . e,
[ FsF e e 32 RN W] A b A 2R AR BRI, 1R

Wi B HEE: 2022-12-08; RABHA: 2023-06-22

E&TH: ERESUEITTBHE (2018YFC180030 ) 5 #idb4
REFLIEKINH (2017ABA154 ); | PGRHE SR E T H (4
Bl AA17202026 ),

EER A FEFE (1996-), Bit, FEAFRIIFEREST
FEWFSE, E-mail: 844139966@qq.com,

BIEE: B3, E-mail: stu@mail hzau.edu.cn,

— 122 —

R T R AR R AL B ARl 2
S0 4 B R N 300 ke + hm 2 (O FERE 13— 4
Bt A AR 450 kg - hm™, A ERRE L ZEHL 0L
B, M R Y R, Bk E
36.37%, HFfEMHEAIGM, $Emaosn®; &
s AR A O R R B, A B i A
BRRE R PR R AR R L R R,
HEAEZAR, WINZEHIFRI B, IR S A 22
77 i ; Majumdar 55 e XA 2l s A R, AR
Zra RS, AL PR B ER N mS5A
MUIEHECE, $/~ IR, EResGERI T, A
BURTFEYE AR, By, ZHEE T & Sanwal
a2 S T R R B, it B ¥ SE L
JE B Y Ab B, AR e i I T b A B
W= 2493 ¢ - hm™, WA S RHE AR, TN
WA A o i, RIRE, 2 NP KRR
G2 G 12 1 SR 01 1| AR T Y e
SR, BARA AN B MR, (AR
TEREH AR IR ITA SR R EM, TR, A~
A ELEAE C BN A SR PR B B ), Rt
A BRI, AHESUCRATAE, ZOME TR IR,
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A W FILLOIRIABIR I, 51k LR B
KA, HEHT R, BHARAEZAKRFR R AR, R
A, PR RRE, R R
F R 5 A 2t RSO0 AT 5 H 38 i SR i S 7K
-, WP R ALE AR R R IZR AR, HR
MAEMOTR S E AR, JOA RIS R 2R ILR
Mo, WA AR ERV D SORRSE, Rl -F- At
HAPUICHUERCHEXT A 2B AT . ARl dhJo
FETPR R AR WA GHRE . HitL, THRAEZS
T =750 i % 5 N P b W U S S A
M P A T R R R

e SNPNISIERe iY== O N eres)
HLICHUIE R Bt J & B R e A e i | B0
CEC S E S IDIINY (17 %4 B e VS E N -9 0P S e
o L, ATBTEAERHZFMF T, @ ZHRE
AKFREALIX LIRS, IR AN A LG LUIE BCitE A
A A AR B TR R B, e PR
FLEF AR R B R AEA P LR E 4
B, BTN EZERUELIRBEEOR S, A%
BRI AE - PR IESHEARE

1 #REIZE

1.1 R A R

R 5 2021 4F 3—11 A 76 1 b 4 )1 T ot
T REL X VS RS K TS A A Al B (113° 477 077 E,
30° 43’ 36" N) 47, ZHLIX AVTDCE JEE L, G
FoA, AMERIE, FYRE 16 ~ 18°C, FXTHIN
246 d oAy, AEREKE 997 ~ 1200mm, HEREME
BHEZENARK . REMSSEHOZIX) 2 0 A K
P, iRt S AET, AR
KRR AR R 13, 2 ASRAT . BE4H
o, e . IR BB AN T pH(H
824, #5249 mg + kg, AR 72.26 mg - kg,
HR 11320 mg - ke, ML 19.80g - kg

PERLAEYRE L ARSI RZE, fho Lk —
5, Bt E SRR A RA R AL, s AR
AEEKR, Ho PR, me R e Hprsitg . 7
R WS

HHRITRR A e M E K L B
Bl A HLIEHLE A M. RERL SR & itk .
(1) THAMIE: Fo 58N 0.89%, P,0s3.09%,
K,0 2.59%, 4k 52%; (2) THEGIE: FodE
N 15%. P,056%. K,020%. Si0,10% (Si); (3) &H

JKIEHE : N 35% . P,055%. K,0 5%,
1.2 gt

A K H/NXRE:, R 2 &R 3 K58
XA Wi 3AA UG K 22,5,
450, 675t hm™; A 24 F N 2003, 400.5. 607.5
kg + hm™; P,05 6953, 1390.5, 2085.8 kg * hm™; K,0
582.8. 1165.5. 17482 kg - hm™, &t 3 A
FHEKF: 075, 1.5, 225t hm™; A4 T N 1125,
225.0, 337.5 kg * hm™; P,05 45, 90, 135 kg * hm™;
K,0 150, 300, 450 kg * hm™, &34 FH 3 x3=9 14,
1L AAEAEXT IR (CK ), 2Rt 10 b BE,  iRA L
NEFNSE G MRSV A AL, e A UL 4 i
AU, FERFILIRS). Z A, FIFEHLITFE 30
em, fEEGNEMHIEA Y, &2 15, MEHEF
A2, Lt WIEK, JamiE,

FER IR B, BRXT AR A, 45 A B 4) 3 YRGB it
AL KR, SR O015 - hm™, ¥t HAEIL
045t hm™, #H 24 F N 1575kg * hm™, P,0,22.5
kg« hm™, K,022.5 kg - hm™, 7£2021 46 H 29 H
WEATES 1 UGB K AR, 7 A 30 HEF756 2 KA
e, 97 1 HEF756 3 WGkt

WA 0.75 m, HPTR 030 mo BEA/NIX %
0.75 m x 19.5 m FAEIE I, AU 14.6 m*, H4]
AhFREE 3N, BT 30 AN/NX . ARPE/N X i
BURRS S AR, RS/ N A, 3R
AR ILER 1.

® 1 KERBIZTHEOEENLVIERE L f B2

BABUTHE (1) BN (kg)

o AHUE  ZAE KA AL ZAIE s
CK 0 0 0 0 0 0
T1 22.5 0.75 0.45 65 0.55 2
T2 22.5 1.5 0.45 65 1.10 2
T3 22.5 225 0.45 65 1.65 2
T4 45 0.75 0.45 130 0.55 2
TS5 45 1.5 0.45 130 1.10 2
T6 45 2.25 0.45 130 1.65 2
T7 67.5 0.75 0.45 200 0.55 2
T8 67.5 1.5 0.45 200 1.10 2
T9 67.5 2.25 0.45 200 1.65 2

T 2021 4F 10 H 20 H A= 2 i8R A, BEAS
ALPRRERLR 3 ARAEZERE M, 4 b AR RN ZE R
gy, M AForikm . AR 250, SRRt
Roh, BN F M ERE AT . B0
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B LB FoK GG, PR3 5 A A vk O
AT, RIEHEAET —80°CHBAIR KA RAE, T
BB 5 H B R KR 2R T 24 Bl Ve i, 2
TRV ST, B THMAET 105°CHRTE 30
min, T 70CHTZR{EE, RESHESTE, HhH
PENLAR IR 5 45 H o
1.3 s 5 ok
1.3.1  +48 pH. AP LI

SR AR AT ) 0 R AT
AT BT R0 A o 4235 pH (AN SRk HIK IR 4 -
AL, IKEER 1:2.5; - Emdif 00 >Rk i
fife — PHL ;AR R R R IR B -
bbbk, IR E R H O FR A -
KAECRE s A LTI R FH R R A i
2 = A
132 AEZFESIE

27 (P NI E R AT b bR ifE A4
A B A9 E ) (NY/T 2017—2011) , HEHGFR
0.2 g 2y, R H,80,~H,0, 1 #1215 2 2
250 mL, R AA3 i gl 5 o A (1 [E SEAL
ovE], FEED) WESR. S, R M410 KA
JEHE T (3 Sherwood 23 /], FEE ) a2 480 5
i, 2% (BWEEEZE i EEiE ) (GB
5009.14—2017 ), B FREL 2 o 8 22, 2810 mL iR
i (HNO,: HClO=9: 1) JHfLfFERE 25 mlL, K
FH 200 Series AA K I I F W W 4 66 EE T (2 E
Agilent AH], SEE ) WESEk, . 8. PO
1.3.3 AEFRERSH ™ #E

A= 22 A BN X BEAILIE IR 3 BRAC R PR A= 22
FERRFE S, BEARIEHCEE 3 A T RE I F A A il -
F, 224 (SPAD-502 Plus, Konica Minol—
ta sensing, INC.) WllxZ 220 SPAD {H, Pl J5 I A=
Zebkr . ZEMA AL, BEEHE TS Fo e 2
R, T8, SERERASACR, DEEEE 4/
X SEMME . AEZZWORET, R/ NXREHLRAE 3 sl
PREES:, AR RFEHTA 4.87 m®, /MK SR
HEHGE (B ), e maAmy- &,
1.3.4 AR5 e

S % (KW A B A AL S B SRR R R ) P
TERAFPREL 0.2 g fif 22, 43 ok FH RECHR e (575 2% 5
Wrse i G250 WL e A 22 ] s PERE RN i PR R 1 2
iy RSN RN E A LR E ML R

A 5L [ 23-24
Bk
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AW FTA BT LA 3 YA TR0 - {E AR
FELER . FIFH Excel 2019 F Origin 2018 #E475X
PEAbFE R 1P, I SPSS 22.0 X 156 Bl vE 1748
T, 5% KT R Duncan £ 8 HUEAG 5045 4b
PP BE 2 (Al 22 5 e, Ira A BRI
TE LA 5 PR AT T 2553

2 ER5HMH

2.1 AEEAKSH

R 7% 52 A8 HLICHLAE BE it % AR 22 48 4K A A AR
R, TRAHEA e T AR ERSEL 45
KR 27, FEARRE AT, ST, &
Tl IR 2H A b BEA AR AR AR 22 AR K Wit FH &
JE (T1 ~ T9) AbER43 A4 A bk, 220, 47
ke R 22 it SPAD & it 8 CK 2 75 T 13.08% ~
31.78% . 9.29% ~ 51.43%. 4.00% ~ 28.00% Fl
10.53% ~ 35.34%, [ T2, T3, T4, T5, T6. T8
Ab BRI 35 He AR K 24.81% ~ 79.40%, T ZEH &
AR A TR B B F R K, Hd Rl Te (A LR
451 hm™+ 85 A IE2251 hm?) 4b B 25 A 3B
53/
22 AEFETE

FE 43 U R G0 o0 i R R 25 R R B, 5
XTREAH LG, NFNERHE G B e de w27 &, &R
MIA B0 B T 0 A 22 % B B AT 6 3 1) 348 7= 3 SR
(K1), L RIE (T1 ~ T9) kb3 %; CK 1 fE
R R A SO R R B A 2, BT R
W3k 3 16.25% ~ 98.25% F1 15.76% ~ 66.38%, H:
6 A3 BB AR 221G 7 A B 66.38%, RUR
Helf o
2.3 HEEFRFES
231 AL B WS E

T AR SRR A, BE T A R 22 R
MESFAEZEN, P KSR, 45 8EW, AH
TCHLAH A A3 R E X N Py K I,
eI BUR (£3), 5 CKAHM L, it AR K
(T1 ~ T9) AbFRSFHIEE 2 P &5 M AR
e K & 23.75% ~ 67.68%. 17.17% ~ 43.33% Fil
25.36% ~ 62.37%; [FIW] T4 ~ T kb P45 =5 H b4
N &4 20.90% ~ 31.07%, L) T6 kb PR 2545 %08 i
I, I H T6 Ab BRI 53 4 m ZE 4 N 5 5 A i L35
P & 25.57% #131.73%.
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R 2 BERHE R XA E AR E KR

bisE B (m) A Cem) -4 2 SPAD ZEM (em) OIBEL (A 18R BRHE (%)
CK 1.07 £ 0.05d 9.03 £0.75d 38.57 +2.28f 4.67 +0.15g 8.33 £ 0.60e 90.94 + 0.09e
T1 1.26 + 0.04c 8.33 +0.60d 42.63 £ 1.45¢ 5.10 £ 0.20f 8.67 +0.58de 91.05 + 0.00e
T2 1.26 = 0.04¢ 11.93 + 1.54be 48.10 = 0.56bcd 5.37+0.15e 9.00 = 1.00cde 90.60 + 0.04f
T3 1.35 £ 0.06ab 12.53 £ 0.70bc 46.90 + 1.44d 5.67+0.12d 9.67 + 0.65abcd 91.48 +0.09d
T4 1.36 £ 0.04a 16.20 £ 0.75a 50.37 + 2.05ab 573 +0.17cd 10.00 + 0.00abc 90.10 £ 0.07g
TS 1.41 +0.03a 13.17 + 0.65b 49.77 £ 0.04abc 6.50 + 0.20b 10.33 £ 0.55ab 9231 +0.0lc
T6 1.41 +0.04a 12.47 £ 0.95bc 5220+ 2.17a 7.07+0.21a 10.67 £ 0.62a 94.61 +0.07a
T7 1.21 +0.02¢ 6.47 + 0.65¢ 47.27 £ 1.16cd 5.50 £ 0.10de 8.67 + 0.54de 93.21 £0.26b
T8 1.28 £ 0.06be 11.27 £ 0.97¢ 49.47 £ 1.12bed 5.93+0.12¢ 10.00 = 1.00abe 92.09 + 0.20c
T9 1.25 £ 0.02¢ 5.20 £ 0.66e 47.80 + 0.60bcd 5.60 +0.18de 9.33 £ 0.58bcde 93.43 £0.21b

TE: RS/ NG FREFOR B 2255 B2 (P<0.05), T,

60000 733 B A W (FF4), 5CKAHMLL, ML TS, T M)
ol : S Fe. Zn o k49 5 525 B0 27.449% F1 42.31% .

£ 42.40% F136.53%, R H B if; M T ~ T 4b 3
40000} R AL 22 Bt Mo, Cu & & 43 51 O 831% ~ 43.85%.

9.16% ~ 40.96%, 4 5 Mn 1 Cu B RN ik 5 7
— M. GRAKRE, AU R IR RCR
FFN T6>TS>T4>TESTIST7>T2>T9>T1 o
24 AFEAR

A HLICHLBC G AT 8 T A 2 i (R 5),
SEREW, 5 CKAHLW, ek (T2 ~ T9) 4b
R R A E AR, EREMERES R
13.62% ~ 32.42%. 11.23% ~ 35.10% #115.93% ~
49.25%, [RlEF T3 ~ T &b IR X A 22 Al % 26 1
0 F I 10.83% ~ 54.15%, ZEARCRLL T6 Ab
Po AR, HXTnl e, vt E A ZBHEM
LW R N 32.42% . 54.15% . 35.10%
49.25%, ALK AR 22 = b AR AR

30000
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=
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V3!
B 1 RRHERY & BRI
P RFVING SR R R R RELE 5 6 (P<0.05 ),
232 BkHEL. WL BEEE

ARG, AHLICHLED A AL BRI B
PIH LI Fe, Zn B9, FEARXS Mo, Cu WL

&3 IERBERXAEEZMR AR EEFEREA. B, HSENRIT (mg+g")
- A W A
0wt eSS o R eSS o L S
CK 23.52+0.31f 16.17 +0.13g 4.18 £0.07¢ 1.92 +0.02g 60.53 + 1.55g 44.51 = 1.10f
Tl 24.01 + 0.59f 16.55 +0.30g 4.67 =0.16b 2.37 + 0.06f 72.03 £ 0.93ef 55.80+ 1.23e
T2 26.59 +0.13e 16.58 + 0.63g 429+0.17¢ 2.39 + 0.06f 74.11 + 3.36def 61.80 + 0.95d
T3 26.82+0.51e 17.89 + 0.25f 4.76 £ 0.15b 2.59 +0.02e 70.92 +2.93f 60.94 + 1.42d
T4 28.43 +0.20d 18.17 + 0.11ef 5.29+0.23a 2.81 £ 0.07be 84.37 + 4.36ab 68.18 +2.35bc
TS5 30.62 + 0.57ab 19.73 + 0.05be 5.43 +£0.08a 2.73 £0.02cd 81.49 +4.17bc 70.95 + 1.34ab
T6 30.82 + 0.46a 20.31 +0.51ab 5.51+0.33a 3.22+0.02a 86.75 +2.36a 7227 +3.22a
T7 29.21 +0.55¢d 19.16 + 0.62cd 4.70 £ 0.03b 2.66 + 0.03de 76.92 + 0.90cde 67.04 £ 1.42¢
T8 29.62 +0.51be 20.88 £ 0.16a 534+0.12a 2.67 £ 0.06de 79.63 +2.63be 62.68 + 1.34d
T9 29.62 £ 0.62bc 18.77 £ 0.72de 472 £0.12b 2.82 £0.05b 77.28 +1.68cd 61.50 £ 0.73d
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F4 IERBERANERMAIK. E. . FEENI (mg - kg™)
Ib3 Bt il i g
CK 16.91 + 0.05¢ 42.37+£3.70a 0.83 +0.04a 2.08 £0.12d
T1 18.41 + 1.04c¢ 37.73 £2.37be 0.85+0.03a 2.19£0.12¢d
T2 19.45 + 0.83bc 38.83 £0.91ab 0.76 + 0.03ef 2.22 £ 0.10cd
T3 23.86+ 1.87a 37.10 + 1.43be 0.63 + 0.00cd 2.39 £ 0.14¢
T4 23.13 + 1.96a 3438 + 1.34c 0.56 + 0.00de 2.63 +0.03b
T5 21.55+2.07ab 28.05 + 1.39d 0.58 + 0.00b 296+0.11a
T6 24.08 + 0.90a 34.80 + 3.34be 0.53 +0.01fg 2.84 £0.0lab
T7 18.81 £0.17¢ 38.85 + 1.20ab 0.62 + 0.00cd 2.25 £0.10cd
T8 22.70 = 0.09a 34.50 = 0.40c 0.49 +0.02¢ 2.64 £ 0.19b
T9 18.37 + 0.80¢ 2379 +2.13e 0.64 +0.03c 2.15£0.07cd

x5 BERHE AT B AR £ ERRBIN

Ib3 LA (%) RN (mg - g") LHE (%) LHH (mg - g")
CK 532+0.11g 4.45 + 0.56e 2.41 + 0.061 0.35+0.01e
T1 5.75 £ 0.12f 4.61 +0.28e 2.53 £0.05h 0.37 £0.01de
T2 6.04 £ 0.08e 4.87 +0.29de 2.68 +0.05g 0.41 £0.02¢d
T3 6.23 +0.02d 5.57 £ 0.28be 2.75 £ 0.04fg 0.43 +0.03be
T4 6.28 +0.03cd 4.93 +0.28de 2.80 +0.02ef 0.44 + 0.02be
TS 6.58 + 0.05h 5.90 +0.28b 2.93 +0.05¢cd 0.45 + 0.03be
T6 7.04 +0.10a 6.86 + 0.20a 3.26 £0.08a 0.52 +0.02a
T7 6.38 +0.07¢ 4.96 +0.05de 2.86 £ 0.03de 0.43 £ 0.03be
T8 6.71 £0.11b 5.56 + 0.20be 3.05 +0.05b 0.47 £ 0.02b
T9 6.40 + 0.07¢ 5.16 £ 0.13cd 2.98 + 0.04be 0.45 + 0.03be

3 itie

A Bt A T R AR, R R S AR
7=, s A HLTCH IR BCAE W BE S il R AER 7R
WHERE 2, SCBUE R . R WRIOR L R
WAL A P3N o BIFFR R, TE A ALICHLE
RHAC FE AR nT LA - 3632000 f0 R, R Ak
AR, WA FTFEDAERK, R, 8. 41
W, MCGEERIE SRR, BOMEY . iE
a0 o A AL TE LA 4R 5 L pH (. AL
JERBR A A, N EIR A, A
44% ~ 12.1%, [FIEFEERFRT S0 4E2E %R C
SERRA AR T AR O B A B, A LR
Jite AR B AT 8 2 B R A S P 21.04% ~ 95.74%,
TR I S S A AL M REIE Sy, 3R TH/NEE 5
G, HEPEIK 6.93% ~ 111.03%; it Meta 4347 &
B, AHLITCHLECHE AT LA 0 - e AL & &, i —
PET HESR B, (RN 7% DL L, Y
EO I RS U v icy= O ]k 1
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AR K AT, AV B RE e oF 2k 22
R (K2), BEEEXNT RS (3,
F£4), BFFFYAEE (F5), SN2
(EI1), 5 EREARETEY Lot 255740110
Ak, A5 A HA HLIEHLIE & A & i RE
BB FISEFR LR MBS HIRETE Y T, XLk
R4y TC R FNEYEY it A AN AT DAk £ 3 AL
PR, $emE ISR SR, i HAR U EYR R AR
KROGAEM, BEmR ey a2l %
I 0 it R A A AR A AU A 1 pH TR,
WERE S EEA RS . BRSO, HInE AR
B, #EgeER G AR T R
B, WRERK 3820 ~ 5.64%; X P i
REESPRIEAN 2 T 4R i, fREAERAK, o
A AR B U R SRR AE T AR
g, WA E MY R R, Jish, m e
its AR AN ML X ER AR L SR A
FSHEVERT, BEXHEWAE K R HA RFER
etk REWS 2 i AE W) A AR A e, PR AR
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FeW N ANFEAL, St R R A RS RE T,
R RAR A P R B g ﬁw S
MR . S EFREEA LT T 1SR 1 S e AT ,#
it 5B T B SBATRHEIER,
e RE. AL B, WEEHRICER, § aw
ﬂﬁm% T 435 R 0 6 T 25154 % i
P A Y SR T RE R S T R I G ek
%ﬁ@%iﬁﬁiﬁﬁﬁ% i - Ay F B
P, BOMRRRIR N O R, R K 2RI
e 135 5 Al B B RE R 354t 2 R, Ak
MBI A 2R PR, R R LR R
i, Hpehoa SR, AR SikER D B
FEAEIARML, WP SRR & T A TR
R, BN AE S, Rk
K, R A TR
ST ETHERIPLR, AT, HHRA L
FAHUEARAL AR, 45, 8. &, BE%5 YT
K, M E &SRR E A YURDIRE s, i
N R B AL AN LT A R, B+
HERE I RNFRM AL, AR AR T, i
PEERER, MGEERE TR, BRI,

4 Z5ig

AR, A PLICHLED H i Rk A
RO T AR AR 2B R
MR R E AR A K AR, fEHE T AR A B B
TP, T T ZEB AT, BT A"
. LEASIEREER, To AbFE (A HLAE 45t - hm™+
HAME 225 - hm™) SRS AR A &, AT
T4 A 7= 525 o

S Lk -
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Effects of combined application of organic and inorganic fertilizers on nutrient uptake, quality and yield of ginger
DOU Ang-yangI , CHENG Yan®, TU Shu-xin'" (1. College of Resources and Environment, Huazhong Agricultural
University, Wuhan Hubei 430070; 2. Wuhan Wonong Fertilizer Industry Ltd., Qianjiang Hubei 433133 )

Abstract: The irrational fertilization phenomenon is common in ginger production in our country. Studying the effects of
different organic and inorganic fertilizer dosages and ratios on ginger growth, nutritional quality, and yield can provide
reference for efficient fertilization and high-quality ginger production. At the same time, it is also an important measure to
improve ginger production efficiency and protect the ecological environment. Under field conditions, using Shandong Laiwu
ginger ( Zingiber Officinale Roscoe) as the test material , organic and inorganic fertilizers were used as experimental factors. A
two-factor, three-level complete block design was adopted, with a total of 9 treatment combinations, including low, medium,
and high levels of organic and inorganic fertilizers. All organic and inorganic fertilizers were applied as base fertilizers. At
the mature stage of ginger, three samples of ginger from each plot were randomly collected to measure growth parameters,
nutrient absorption, quality indicators, and yield. The study found that the combined application of various organic and
inorganic fertilizers promoted ginger growth and development, increased the absorption of mineral elements such as N, P, K,
Fe, Zn, improved ginger quality, and increased ginger yield. Comparatively, treatment T6 (organic fertilizer 45 t * hm™ +
compound fertilizer 2.25 t * hm™, i.e., applying organic fertilizer N+P,05+K,0=400.5+1390.5+1165.5 kg * hm™, and
applying compound fertilizer N+P,05+K,0=337.5+135+450 kg * hm™ ) had the best overall effect and was the best fertilizer
treatment combination. Compared with the control, it increased the N, P, and K contents in the aboveground part and ginger
rhizomes by 30.07% and 25.57%, 31.73% and 67.68%, 43.33% and 62.37%, respectively; and increased the contents of
soluble sugars, soluble proteins, gingerols, and curcumin in ginger rhizomes by 32.42%, 54.15%, 35.10%, and 49.25%,
respectively. The yield of ginger in each treatment was increased from 15.76% to 66.38%. The experimental results indicate
that the combined application of organic and inorganic fertilizers can effectively promote ginger growth, improve nutrient
absorption, enhance ginger rhizome quality, and increase ginger yield. Considering all factors, the best agricultural
fertilization scheme is organic fertilizer 45 t * hm™ + compound fertilizer 2.25 t * hm™, which is worth promoting and applying
in related areas.

Key words: ginger; special fertilizer; nutrient absorption; quality; yield
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