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T EIRHEA X E Z 2R RRN T

Kial’ g\&@#l' %* %l’ #%; l! i ?ﬁi\'l’ Emﬁ l.9 g@‘%ﬁzl
(| BEAREREFEER, EK 400716; 2 ERWITERVE LIRS, EK  400051)

O

# B SUARPMRRAATRETEFFAFSAETELS R, BFARFSUADYSE, SREH, N, P. K#
FARREEERERWBE (111%~794%), WERRUR N (N AEKTFEN (N) 84, LLEHE Mo JE (N,P,K,Mo)
HERTRARE. FRESASEEEAEA. THEER. ERERFIHMN 13%~35.5% N\PK,. NoPK, AEBH). 5.5%
~92.7% (NoP,K; HEBRSE) F12.9% ~ 36.7% (NoPoK;3 N.P:K Mo H BB 41), BG4 & B 2.8% ~ 11.9% (N,PK.Mo A4,
HEARLA. FERSASREESM ERAN. P. KERTRELP. KEE, RELTHLNSE. FRIEHALRES
EERRENPANK, BEKP, TxEEM EHNP. NK. KPERF—B. SEEEMAFRN, B NPK, SERE.

X8R TRERAS; £%; >&; 8K, H#HorHH

PEIES: 51473

EHAMFEHHFAKSE, N. Py K IEHAKF#
ERFAEEYW, T&EHEARE R &SRR
Flo BRIGRAFTHEFEE B KEHALIERM
B—HERE N E. FAEEIRRE. BHERART
BERR, SEEHAKS TR, XELREAMERR
R FORINAFE, ATIHEEREK, BEK
FENGR, JEWKRERR. EERSESEFUR
—RIMESHTERE", £ZRREHDOANCH
EERR, MANT RARNREARETEBHT
B, TRARRAEZN=BASEFEY. BEX,
ERELF=FHEALT L MmE N ENRRBA=E,
BEEM T A, XMET =88R, TaeiRs
OB, BEEBKEEN R & REDBHGRE
FHEAZERER, BREAXFARAEHAESNEETE
MRFRBRER LD, Eik, £TFRREERBXER
M+ eSS RRY, B MR A E K
KEETREARERAEEZFENRANY
W, AERMERRER BRI R DK,

1 #RAEEE
1.1 iR
HRALRADERAREREMRMEEL, ®

B RUHRT: pH 4.85, FHUK 6.5 ghkg, NH,*-N 5.2
ug/ml. EX¥ P. K. Ca. Mg. S. Fe. Mn. B. Zn.

@E£&ME: PPUPPIC i E (Sichuan200201) % 5.
* EREE

Cu 73505 6.4 38.8. 1160.3. 263.5. 41.8, 187, 25.0.
0.1. 3.25. 2.9 pg/ml.
1.2 #iliEY

BEREZRFAHEE.
1.3 REA*

H A5 T 2003 4 3—8 Ai#1T, R 1244
B, MXERS0m?, EX 4K, BEHHSF (K 1.
BERAERLAIRE (N 460 gkg). BB (P,05 120

®1 BEIRRBEAR
Table 1  Scheme of field plot experiment

i3] HERER (N-P,05-K,0, kg/hm?)
cK 0-0-0
NiPK, 375-225-300
N/PK, 375-375-300
NPK, 375-375-450
NiPKs 375-375-600
NPK, 525-225-300
NzPK; 525-375-300
NoPK» $25-375-450
N2PK; 525-375-600
NoPiK; 525-525-600
N;PK,B 525-375-450+B

N,P,K;Mo 525-375-450+Mo

fEEmM: KEHE (1981-), X, AWHEA, BIHRE, TEAFEYERSSALSHN. E-mail: zhangyuxiad0921@sina.com
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gkg). BAH (K0 600 gke). HIER (B 105 gkg) F1
SERREE (N 100 g/kg, Mo 540 g/kg), HRR SHR%IIN
Sish. REF P. KB, B AEM Mo IE/EEIEHE:
N JE 30% fEZEIERA, 70% 1EiE L% B KA
(40% : 30%). Wk e £ Er= &, I 105C
%8, 85°CFHtFit 0.5 mm 07, B EIAH T AR
2N, P. KEERMTH (TEHS) BHED. 7
BIERE. B, AF4ESE.
1.4 MESHHE
HRARAMERTE AP ERBR P MAESRE
BEFRRAR S DL (ASD BFEE. AE8E
DAL R U N, LA 6.25 FR780); AT B 3,
S-—REAREY, wpARKREM. HTER
BMEHRAEMED. th EF R T HER MK
H,S0,-H,0, #t, RZEEE, REREE-722 44K
BERKEHREESFTEL N, P, KEECL £%

FRAFEREE (SSRERE) #IT4iHH0A,

2 ZR5iE

2.1 FEEMEATEZESENTM

% 2 T4, 5 CK #itk, FREEAGEES
PRI 11.9% ~79.4%, SRABEREEZRIREE
2R, £% P, K MKXHT, & NASKE=ERR
FAEN A&, RUEHE N R {FEEEMT, £RN%
#TF, % N. KWERM L, ¥4 P EEEREER™:
EBENKHET, N, KNER L, 4EPEMEE
TP, RUEER— P ENREEE=EXR
HAHEAME, PIEMRTIEOFLREEF. RN &
#TF, %N, P XL, FEENKK BN, &£
FRIRE; EEN £4TF, %N, PHEaE, Wik
K BEE BRI, X—ER5FZASHR
R—. NPK, AATH B IEEEERBEEH™, &
BZE B B 4R 3% B B BRI 4H AR 2
M, AEEREA, ATREEEZTE. NPK A
BSECHE Mo IR R BEN™, RUEMRKERE
4% bt B T E Mo A ZREIRARIN=E S,
XEARS ASI E7E pH<5.9 MIERtE LB Mo
BRI AR ER . NP K, A4 NPK; &4
H, EEE4EETEMREK 2.0%, RUREEN, P. K
JERME, TRARZ 3 HHESKLE EINE),
HARREEERBES: NPK 45 CK M, ¥
ERREEER, XEHRBEEZNEFRFENRS
&R, M N. P, K#HTABRNFAACH, AEEE
BERA. FRRPEZHFERENEHAEH
N,P,K;Mo. NoPKoBy NP K 1 N,PoK . BIMLTT L,

Wi N JEA iR s E £ 2 AR M N EA R R,
#iE P, K FERMETTE (B. Mo) ER, AZER™
EAHE, WIS IT & EAMLRAC AT LR
REHERTRTE, REEURFINFR, RE
4 Z R/~

®2 TRBRHASIEETROF M

Table 2 Effect of different fertilizer combinations on ginger yield

P32 a1 ERREKT
kg/hm? % p <0.05 p<0.01

CK 19841 100 3 D
NiPK, 30402 153.2 b B
NiP:K, 22201 119 d D
NiPK, 26401 133.1 ¢ C
N;P:K; 29001 1462 b B
NPK, 34802 1754 a A
NoP2Ky 34602 1744 a A
N;P:Ky 30402 1532 b B
N,P2Kj 31002 156.3 b B
N;P3Ks3 30002 151.2 b B
N,P;K;B 33602 169.4 a A
N,P;K,Mo 35602 179.4 a A

2.2 AERRREE S ERRMITE ,
221 HEA ATHEHAGHEZHERSE
HEMAR (F3). 5CK ML, B NPK, lNPK,
MEMEEABASBEYWAKS, EREELEME
HEOSBRAREEMER. £%E P. K £4T,
KNAABEE N HEFEEHEASERS 2.6% ~
25.0%. fE{E& N %KH4TF, % N. K fE6E, HiE P
JEEEERBEASEAT 4.6%: £/ N £4TF, &
% N. KERE, ®iEPEAXHEASESHIRE
£ 11.2% 1 16.9%, RAPRELEFAEHELSR
Ffk. RN &K4T, SN, PERME, MEKE,
FEAEZHEARTEARKERA: €A N £4T, %
N. P HalE, B K BHEAENNEN, £EHEA
HERE 13.2% ~ 25.8%. A W Hi ALK P F 1 K A8
FEZHEEARRRES, NTRERR. NPKAE
it B IEEEZHEATEMRK 17.1%, TEE Mo
MEEAEEHBEORE 152%, XBEREHAE—EE
4 FHME N AR, K JERIRCHE Mo R AT IR B £ E
HEE.

2.2.2 AIAMEE MNR3IE, BNPK AEEEE
TMHEMEIESEME (247%) 4, HAEHAS
RETBREESE 5.5% ~ 92.7%, LANPK, b EAE
ETHEHESERNRA. & PK,. PK HEMLE,



EX2

KEHEE. FREICEHE G &R BRI W 975

W N ERTEAETTEEE S BIRE: ME PKow

PK, %Al L, #5E N EERAEEESETE.

B8, NEXEZATBEEE R LA ET RS
AR5 P, K IBHRIKTFEIHRE, RARFGEHE
BN, P, K KA SEEREZTHENESE. £%
EN.K%HT, HiEPEHEEETEMESER
HXEPRHNEAEFRIAFEAENTIEN %

T, % N, PRI K R R EAEETHERE
FEEE, BN ZHTHAS K42 (NPK;) &
REZK, RPAFEN. PEEWH T K EFaER
RHREEZREPREEM. NPK, AEAE B
JERTREAEEZATBEHESE, Bl Mo IEFEEEMTH
HREEEMRK, X9 BIENASETESESEYNR
Mo fEX.

£3 FRBHAAHEZERROER

Table 3 Effect of different fertilizer combinations on ginger quality

pisi nEH AR A%
gkg % ke % kg % Pkg %

CK 1.52¢ 100.0 1.10h 100.0 2.07d 100.0 2.52a 100.0
N{PK; 148 e 974 1.75¢ 159.1 263b 127.1 2.35b 933
NiPK; 1.55¢ 102.0 1.86b 169.1 257b 124.2 239b 94.8
N;P:K, Cl44f 94.7 1.53d 139.1 245¢ 1184 2.39b 94.8
NiP;K; v 1.73¢ 113.8 1.49 de 135.5 237¢ 114.5 236b 93.7
NP K; 1.76 ¢ 115.8 1.77¢ 160.9 2.55b 123.2 2.35d 93.3
NPK,; 1.59d 104.6 2.12a 1927 283a 136.7 222¢ 88.1
N:P:K; 1.80b 1184 l46e 132.7 233¢c 112.6 2400 952
N2P5Ks3 2.06a 1355 0.83h 753 1.89¢ 91.3 2.45ab 972
NPK; - 1.81b 119.1 l.l6g 105.5 2.13d 1029 241b 95.6
NyPK:B 1.54¢ 101.3 1.76 ¢ 160.0 244c¢ 117.9 239b 94.8
NyP,K,Mo 2.03a 133.6 131f 119.1 197 95.2 2.54a 100.8

2.2.3 M HEERITH, B NPK B4
EMEEIL CK BEMRIEK (8.7%) 4, HAeLE
(N,P.K;Mo #1 NyPK; BR4F) RERBEE 2.9% ~
36.7%, NoP,K, bEAEZEH S BEMB K, RUAH
AN EZRNEEXEREEEM. £ PK.
PK, FI RGN L 386 N AEE 4 288 & B 21K, £ P.K,.
PK; 26l L35 N JER[ 4 Zh & BERE, X577
BUHRNERNGHER, RPEZ_FMUEDRTFEE
HMETEHEKRR. ERNEZET, £ N, KM
L, BEPEEEZRNTERK: EHNEXET,
EN. KHER L, P ETRELZENEE,
RPN, PHRALUMEZEHRSEYNEE. £
N. PHIER b, MG K BEEZ NS EHEERK.
NP K, BifE B A Z M S RIRM, KM Mo iRt
EHEETR, XETEEENSEAS 5.
2.2.4 HET%E HAI4SBENMEREGELER
BNEEERZ—. THRENASEERGFESEN
222 ~2.54 g/kg (£ 3), B N,PK;Mo 1 N,PK, b
MEZHARSELWMAKSS, HeESREET %
EERA44%~119%, DERELEERFR. ER/N &4
F, SN, KHMER EHEP B, £EHA%EEIE

B EENEHET, N, KPEME, ®EPEE
EZHALETERE. E/EN £4T, SN, PHEM
L, BEKENEZHALSEYRREE; £&N
T, BN, P HEMEME K EASHI4SE
. B B EXMEZHAESERLWAK, i
Mo REEERBTAZHAESE.

MERGHFET 5, FEREHHAEGTESEEM
O, TAMEMEREE, REEAHSE, uE
EERR ZEULANMNRFERSHER, YUNPK,.
NoP K. N\PK, 1 N,P.K,B &b 3 A 2 1 52 B .
2.3 FTERHAEATEZD L, REFH B

GilepAl
2.3.1 #EHE BRI4TH FEERESEEH
E#N. P K EE2514 0202 ~0.312 g/kg. 0.020 ~
0.033 g/kg 1 0.080 ~ 0.208 gkg. 5 CK ALk, &ALk
HEHAFAREMEEEZL LI N, K 58, BIK
VB 11.9% ~ 35.3% H17.7% ~ 61.5%, LA N,PK; 1
N\PK, BB EER /M EEM FEHP TERNPK,.
NoP:K; b B8 CK 125 11.9% F1 1.7% b, HLenm
B P & EFEIK 102% ~ 30.4%. 7E NP, I%MGT,
BKE $ZM I NEETHIEE, WP K45
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BT, £ NP RI%HT, i KEAEZH EAN,
PEEEAEHEY, RUAEN. PRELERLE, 48
BR K AT E LA N, PER, & NK KM
F, MG P EREAZM EE P S8, FY¥MN, K
&8 ENK K KT, #E P AEFRRAZD L
BNEE, MPEERHA—B, KU EEN, P,
K #4084 B2 =t HEREARLHINGERE.

HEH FEN/P. NK R KP 358171 ~124,
131 ~ 3.20 F1 3.46 ~ 7.40, LA N\P.K; AbF 423 b &
N/P. KPP &K, NoP K 47 NK &K (K 4). £E
PR E A NP.K Mo NoPKyy NoPK; NoPK B
BIN/P. NK. KP #5149.81 ~11.4, 146 ~320
3.46 ~6.70, X L6 AL E A bR it _E BT AR5 HLBITE
AMERTNEEE R = EER B FENEE R,

%4 TRBKHAATEXD FRESEBHEHNER

Table 4 Effect of different fertilizer combinations on nutrient content and proportion in ginger

13: N P K N/P N/K K/P
g/ke % gkg % gke %

CK 0.312a 100.0 0.029b 100.0 0.208a 100.0 10.6 1.50 7.10
NP K, 025i¢ 80.4 0.026 ¢ 89.8 0.191b 91.8 9.54 131 7.26
NiP:Ky 0.253¢ 81.1 0.033a 11.9 0.192b 923 7.71 132 5.85
N/P:K; 0.210¢ 67.3 0.021 f 703 0.140¢ 613 10.2 1.50 6.80
NiPK; 0.252¢ 0.8 0.020 f 69.6 0.151d 726 124 1.67 7.40
NP Ky 0.256 ¢ 82.1 0.023d 78.8 0.080 g 38.5 1.1 3.20 3.46
N,P2K, 0.248 cd 79.5 0.022e 74.1 0.130 ef 62.5 114 191 5.99
N,P:K, 0.237d 76.0 0.025¢ 84.6 0.124f 59.6 9.56 1.91 5.00
N;P:K; 0.275b 88.1 0.026¢ 89.4 0.187 be 89.9 105 147 7.14
N2P3K; 0271b 869 0.030b 101.7 0.175¢ 84.1 9.09 1.55 5.87

N,P;K;B 0.202¢ 64.7 0.021 f 70.3 0.138¢ 66.3 9.81 1.46 6.70
N,P,K;Mo 0.259 ¢ 83.0 0.025¢ 84.6 0.156 d 75.0 10.4 1.66 6.29

2.3.2 RE (FEHD HE S E, EERE
N. P. K & &4 514 0.230 ~ 0.329 g/kg. 0.022 ~0.037
g/kg F10.113 ~0.241 ghkg, P. K EEHEBI L&

(£ 4). Sxtitt LHMHFRSBEAR, BROHEE

(N,P,Ks« NyPiK; NoPoK; Al NoPK,B) HIRBIA K
b, EAEEMESEERZHNIBREEENRS
Y (13.6% ~35.4%). ARIERHE SR ERAERRE

P. K& &, I8N 4.3% ~ 40.5% F15.8% ~ 53.1%.
ENP, % TF, i K EATRAEZREN.PEE;
FEZ P, K (B PK 50 HIERL L, #KNEFEEE
BEP. KHSEEMRK. ENK ZHT, HEPE
REEZVENN, KHEFETE;: MESNXEGT,
R P IEEEEREN, K ZBERWHA—E.

A ERZE N/P. N/K. K/P 454 6.50 ~12.7, 1.01

#£5 TEEMEATEERZFSSRALHNET

Table 5 Effect of different fertilizer bi

ions on nutrient

and proportion in ginger root

i3] N p K N/P N/K K/P
gkg % gkg % kg %

CK 0.243 cd 100.0 0.037a 100.0 0.241a 100.0 6.50 1.01 6.46
NiPK, 0.236d 97.1 0.026d 68.4 0.194 cd 80.5 9.25 1.22 7.61
NiP:K, 0.248¢ 102.1 0.033b 87.7 0.204¢ 84.6 7.58 1.22 6.24
N\PK; 0.230d 94.7 0.033b 88.5 0.200 ¢ 83.0 7.00 LIS 6.06
N\P:Ks 0.276 b 113.6 0.032b 86.9 0.193 cd 80.1 $.50 1.43 5.96
NPK, 0281 b 115.6 0.022¢ 59.5 0.113f 469 12.7 249 5.09
NoPK, 0.254¢ 104.5 0.0254d 66.2 0.143e 593 103 1.78 5.79
NoPK, 0.288 b 118.5 0.032b 85.8 0.184d 76.3 9.00 1.57 5.75
NoPK; 03292 135.4 0.034b 91.4 0.227b 94.2 9.60 1.45 6.66
NoP5K, 0.290b 119.3 0.036 ab 95.7 0204 ¢ 84.6 8.12 1.42 5.71

N,P;K:B 0.247¢ 1016 0.029¢ 76.7 0.189 cd 78.4 8.64 131 6.6
N;P2K:Mo 03252 133.7 0.034b 90.9 0.201 ¢ 83.4 9.60 1.62 5.93
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Effect of Different Fertilizer Combinations on Yield and Quality of Ginger

ZHANG Yu-xia', ZHANG Guo-ping', ZHONG Pan', LlJian-yong', DONG Yan', WANG Zheng-yin', CAI Guo-xue’, QI Hua’
(1 College of Resources and Envir ! Sci South University, Chongging 400716, China,

2 Soil and Fertilizer station, Agricultural Bureau of Jiangjin, Chongging 400051, China)

Abstract: Field experiment was conducted to study the effect of different fertilization on the yield, quality, nutrient content and ratio of ginger
in acidic soil. Results indicated that the yield of ginger increased significantly by 11.1% ~ 79.4% in all treatments, and the effect was better in
applying high level nitrogen fertilizer treatments than in low level nitrogen fertilizer treatments. The yicld of ginger was highest in N,P,K;Mo
treatment. The contents of crude protein, soluble sugar and starch increased by 1.3% ~ 35.5% (except NiP2K, and N,PK treatments), 5.5% ~ 92.7%
(except N;P:K; treatment) and 2.9% ~ 36.7% (except N;P;K; and N,P;K;Mo treatments) respectively in all treatments, and the content of fibrin
decreased by 2.9% ~ 11.9% (except N.P,K;Mo treatment), which was better to the quality of ginger. Different fertilizer combinations could reduce the
content of total N, P, K in the above-ground of ginger and the content of total P, K in rhizome, increase the content of total N in rhizome. The ratios of
N/P and NKK increased and the ratio of K/P decreased in thizome of ginger. Therc were different effect of different fertilization on the ratios of N/P,
N/K and K/P in the above-ground of ginger. N,PK, treatment was the best combination for higher yield and good quality of ginger.

Key words:  Different fertilizer combination, Ginger, Yield, Quality, Nutrition ration



