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TR R R A S A S MBS

# %', A#@, ¥ K, %IF, FRF', IELH", @EE, A E°
(1 TR RSB EIEERE, K 400716, 2 ERHTAREERWAHEG, EX 400051)

# B: BHAMXRBARTAREN. K ERENQEAREE R EFIEFSH (B 3 SHNRES) &R
REROLH. ERXY, FELEEEARR N, K REBRHNRREENHN 3 SHEBYHAR. ERETRE, R
(NisKy) REEHRESHEMHRE N, K REHLGE, ERETE EHAENREHE, L5 EE RN LSRR
N AR, ERALRIFRESSOERINTRELR. & N A K LEEHTRESFOMMLSE. ERELRER
FAMREMETERTRIELE. SERREHINHUSL BT A . TRGELEHER LR LN 3 BANRIFE
FRROMEAF—B. EREEE G K BXES N BEHARTSEERARNAETERR. BEH Ve FRUNA>
%, HMETRSEELN. BUASEEN K L8 (NKi. NuK,s) FEOTREEEIRN AR L <@ Lo, ]
B S S R B RS AR L > Eit . TALESENEERSEIRANZE>H.

Xei. RUFRCLL: BF R &R

FEFAE: S1473
. B (Lactuca sativa L.) REEFEFHETEZH 1 HE5RFZE
EMERAMETER2—, EFENRAZIERE
1.1 ik

Mz k. REAEA—FREEALKMET X
0, ZREERX, EEEMAEEMEYMENR"E
MR, BREFAE, TWR—RIIFFHNES
E&. N, P. K EFHH AR KBRS HRA—
WEERAERDY. AXHATERHRELE LR
A N. K fERREEF BN RREME, UHA
NELERGEF= LA RE R G R

SR TR A ER TR K ERE BT
AEE, AASEREE BELRXEAREKAT
BEEEKM, AEELR, REXRUERAR 1.
HABE R AR 3 SHNRES. SHXERER
# (N460 g/kg). BE#k (N 100 g/kg, P,0s420 ghkgd
LA (K,0 600 g/kg)o

£1  HREREERKUER

Table 1 Basic agro-chemical properties of experimental soils

B pH BHE B¥N HHP XK
’ (g/kg) (mg/kg) (mg/kg) (mg/kg)
g et: 5.20 283 151.8 360 - 149.6
[ fcdet- | 197 274 ' 978 125 120.0
1.2 RBHZE (CK)*¥, HAAEMN N ER K B, L#—ZHEs

HENKRET 2004 £ 4—6 BEERTAL FEIEERISHEFN N, K EREUEL. DXE

FREXEBHEREEMALKR BT EREK
FH#EAT. ZEHEF P AR 75 kg/mm® R L, AT
PRBAAMBEE N K BH (NsKo) IR

ORLTB:
* EREE

PPI/PPIC 1 H (Sichuan200101) #8h.

1.0mx50m, k6 MEE (X2), REB3IK
BHE, MEYLHS. P EEM K EAERAE—IRIEAN, RE
EEFBHREFE (1 A) FEERES 3 K (FRAR

fEERN: b (1984—). %, WJIEMA, FELHRE, TENFRAVERSSRAEHR. E-mail: jimu579@sina.com.cn
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15 )& 30% : 40% : 30% BEA. WREMBHUEEE
FEERMN. 21 Ve, HEH. TALENEERSE.

%2 HEPIXRBESER
Table 2 Scheme of field experiment

i3] HEHEE (N-P,05-K,0, kg/hm?)
NisKio (CK) 225-75-150

NioKio 150~75-150

N2oKio 300-75-150

NisKis 225-75-225

NisKs 225-75-75

NyoKis 300-75-225

1.3 WERBHAE

T RBREEREEREEAMF T EMES, Ek
WERESERBH _HERLER, THEEER 3, 5-=
BEKpEE, ERBRAKSH=FEILEE, Ve 2,
-—mEEERE". RREELEXARNEEE
¥k (LSD ¥R #HT4it a4,

BEFELATOIER (R3)RY, 5 CK M,
EN.K AE4BEERR pH L8 EXEE=BIOK
WMERAEER. EEMELEF, FE N, K A&8%H
MEATFENEWMEL -, U CK LBIHTER
#, WA N, K AELEUAFTEE. BLaTL.,
Btk NKy REAHMHEBFEZNREN, K
fotb. EEMLRS, TH N K AAHBEREE>
BHEWMEAREN, B CK MEREESE N, K fE
B LB R E F =R AM AR, KPR N
BE (N K) WP REBEEKT, ExRM3
SEABREHTHR. Fi, ERELE ERENR
HEN, ATUERELHEENEAE. B CK AoE
RREFMFEURE LR ETEEL S, Rkt
HHLEE T E FNEERE, XES®BETEP
ARBERRMRTEmERERE X, £EHAL
#E, BX3 SHNFENETIRES. BHXRH,
A LEEVEANEE RN ERYRIBAR
N. K BN EEEZWMEAAR. FrlRlgr=f—
MRIFERSROHE, LAREELENR (B

2 BRSWE HAA ST, BRI MEMARER (FEAE,
2.1 FEN. K EENBHE=RHTM BRI SESEVRXEE.
£3 TRLERFN~R
Table3 Lettuce yield of different treatments
i3 et Bt
RREF Fx3s RREE MN3g
kg/hm? % kg/hm? % kg/hm® % kg/hm? %
NisKio (CK) 23752a 100 329002 100 22458 b 100 375552 100
NigKio 20761 b 874 311042 94.5 24388 a 108.6 35564 ab 94.7
NaoKio 19988 b 842 27113 b 824 23304 ab 103.8 37552a 100.0
NisKis 22145 ab 932 25649 b 780 22309 99.3 33005b 879
NysKs 22703 ab 95.6 26761 b 813 24139 ab 107.5 35282 ab 94.0
NaoK1s 21709 ab 91.4 26503 b 80.6 23382 ab 104.1 35946 ab 95.7

#: RATAFRRRELEE p<0.0s KFFERES,

2.2 FEIN, K RS FHEEBILSENER
& 4 WA, AR N, K BEHAELE ERE
MR EFNHRE S BNM WA -8, ERELREP,
BN (NK,o) BRI K (NK;s) KA CK #tt, &
FERERX 3 SREAHF REANHREAE, & 153
%~26.1%; HALBENEMH K AENBRESE. 3
FRREFHME, RAE N, K SCBHEEHE. HEH
BEE, 270K 3.7%~33.1% f 3.9% ~32.5%. £
CK HER: L 0 N. K HE: XS ZHHER
S BHFHENMENER, Bk LB THALHE.

AR HES, RE N, K EHETREEH
FEHEBRLES BERMER, B K 48 (NK;
M NaoKis) BHE, A& 39.5% F43.2%. R 3
5E N, K JERASNHBREFAREBRUZE>H
Fo B NisKis 86851, 5 CK i, HALEHRK
HEMWMEAR. #% K BRiLEE N EHE
(N, Kyo)» BREIRHI N K FIR (NyKy) ¥J5ERE
KM ATHBRLESE.

EREREZH, ARELRTEN BB K FHTF
X3 SHRESENMEE: EEETRINREF



892 +

=% #39%

RS EHBEUE K ABERARAE, BX3S
WEAOR N B EREHE. ARELRERHES
Z. HOWBRESENRHTHEELE, TREREL
HEWMEN S THELE R 1D, EEMEKTES
REUETEREMUENN (EER NOy,N, &£5 7K
NO;-N HIRYUER), MEELRTEREYLEE
FURW Mo, Ca ¥R, SAHEMRANHRILER
EHEEN, RIH NOy N BLARETTE, HiEMAA

i) NOy-N TRUUEE KT il £ 0 R P B ER
HERY, EFHLELTALEREFEZHREEE
HRERTMHA, WREELZREFRERE. —
BREEREEMRESTREU A RETE, Rk
WRETEUZETHA, BARNTAERTERS
ML, MEEFEBOEELER, FHTRIEHR
HBEHFPORE. FRRFEFZINPRLESER
Fobg, AIReSRUUHEX BB A K.

£4 TRLESEHNZFRHEESR

Table4 Nitrate contents in lettuce leaf and stem of different treatments

IR 3] VREE Bx3 g
i il £
mg/kg % mg/kg % mg/kg % mg/kg %
Bt  NysKie (CK) 568.1 100 1334 100 678.8 100 1516 100
NioK1o 6272 1104 1776 133.1 501.7 739 1201 792
NaoKio 634.5 1.7 1522 114.1 760.0 1120 1422 938
NisKis 590.3 1039 1729 129.6 531.2 78.3 1284 84.7
NisKs 686.2 1208 1383 103.7 700.9 103.3 1538 101.4
NaoKis 752.6 1325 1555 116.6 796.9 117.4 1556 102.6
WiEt  NiKie (CK) 546.0 100 669.6 100 1084 100 1140 100
NicKio 516.5 94.6 7305 109.1 383.7 963 979.5 85.9
NayoK 1o 4427 8.1 736.0 109.9 4722 118.5 868.8 762
NisKis 3247 59.5 748.3 1.8 531.2 1333 1273 117
NisKs 391.1 716 514.6 769 405.8 1019 951.8 83.5
NaoKis 309.9 56.8 416 64.5 376.3 94.5 913.1 80.1

2.3 FEIN, KELLHBEFERRRARM
2.3.1 Ve  fERtEEEE, 5 CKHR, B NyKs
LB, HAMESRENREAT B Ve AR, U
NisKs SRR FIBE R K, 1& 42.9%: NyoK o REEFEXL
REBEN Ve SERE 64%, HRK/LCHEUREE Ve
8. B NKs 485, FEBELBREGEN3 S
BEHRMEN Ve SEDHIEF 6.4% ~ 164% F
7.7% ~ 26.6% (K 5). FUERMELED, HENE
(NyoKyo) BEAMIRAFMEF P Ve E R MEEK
e FRE E Ve SEMNRBERTHE.

ERME LS, 5 CK A, B NyoKo bEX X
REFHK, ZEBEFRRAUSS, XX N KEHE
BRIAME, NKsRBERHE, & 10.1%. £ CK
FERE EBeAE Ny K BRI A ESRERX 3 Bnh
B Ve &8, BANK, BREEERK, X 22.5%. fxF
ERRHRAT—H, NioKio» NaoKyo F1 NisK;s B2
B Ve BEIE 125% ~ 26.0%. FREHE N, K fE

(NpKys) BAEFRRREASRZE, HE Ve ZR.
EiRERRME, MHEN EERTRESFIH Ve
BB, EARLTEL, HEBELEFRX 3 SHX
REBN Ve EBYUHA>E, XRRAVcEER
ETHEYNFEHRAFM, BB RERHEAF
() Ve FENE FRMELE, XA e B 5 LM ERME
HExX.
2.3.2 TIANRE hE6l, EERELEPREL
BEREIREEH S HEEES & 5.9% ~ 41.9%,
BA NyoK o EEIMIEE R A, TRGHEREZMAEE
A E 6.8% ~ 18.4% (N;oK o REEFRSL), LA NypoKs &b
BRNREFEMTAMEIBRES. BX 3 SHAR
VM RE S E IR NyoKys LR 1.52% 4F, H AR
B 5.0% ~ 11.1%, NyKiov NyoKio SAEMIMEE. B
NisKys H NyoK o 278 REARFL N 3 SELTAUEEE
A, HAKREFERN I SEMNEEESESMN 14%
~23.3%.
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Table 5 Ve contents in lettuce leaf and stem of different treatments

b £y pi3:) RREF A¥38
s s ES

mg/kg % mg/kg % mg/kg % mg/kg %

Bt NKip (CK) 221.0 100 65.6 100 2327 100 4.0 100
NioKio 3075 139.1 64.8 98.8 262.6 112.8 474 107.7
NaoKio 2676 121.1 69.8 106.4 241.7 106.4 55.7 126.6
NisKis 2726 1233 64.8 98.8 2227 95.7 55.7 1266
NisKs 3158 142.9 648 98.8 259.4 1.5 50.7 1152
NaoKis 2161 97.8 632 96.4 2709 1164 55.7 126.6

BiEL  NisKj (CK) 181.2 100 36.6 100 2294 100 319 100
NioKio 176.2 972 386 1055 1778 7.5 309 96.8
NaoKio 196.1 108.2 416 137 189.5 82.6 402 126.0

NisKs 181.2 100.0 36.1 98.6 1878 81.9 396 124.1

NisKs 162.9 89.9 36.6 100.0 211.1 92.0 29.9 93.7

NyoKs 174.5 96.3 346 %45 2177 94.9 . 286 89.7

£6 TEAERSEHHNERTEEELR
Table 6 Contents of soluble sugar in Jettuce leaf and stem of different treatments
R £o3i] pis:] MREE 38
) iy g %

mg/kg % mg/kg % mg/kg % mg/kg %

B#EE  NKip (CK) 05.73 100 5.15 100 6.60 100 7.30 100
NioKjo 6.67 " 1164 5.05 98.1 733 111 9.00 1233

NyKio 8.13 141.9 6.05 1175 733 111.1 725 99.3

NisKis 5.73 100.0 5.50 106.8 6.93 105.0 7.10 97.3
NisKs 573 100.0 575 117 7.07 107.1 8.50 116.4
NaoK s 6.07 105.9 6.10 118.4 6.53 98.9 7.40 101.4

WL NKyo (CK) 4.60 100 5.05 100 527 100 4.50 100
NyoKio 4.80 1043 5.45 107.9 6.53 1239 = 3.55 789

NaoKjo 4.67 101.5 6.00 118.8 493 - 935 4.25 94.4

NisKys 473 102.8 5.90 116.8 4.80 91.1 4.05 90.0

NisKs 3.87 84.1 5.50 108.9 547 103.8 4.15 922

NaoKis 3.50 76.1 6.50 1287 4.60 873 335 744

TR ES, AR N, K REERFENLRE
FEMTEEESE 7.9% ~ 28.7%, L NoK s Bk
FABCK: NysKs Rl NyoK s A0 FE 53 HI R XU AR 55 55 - g 7]
EHEREEE 159% M 23.9%, HALEMNEREZ
MERE TS BRI N, A AR AL B PR R
3SEREMRE SR 5.6% ~ 25.6%, NaoK (5 AL H FE1K
BERK, HERIAERESEZAR N, K BEHHE
BA—8, B9 NKo LB H AR B
MAREK, & 23.9%. BHKHE, ERELEL,

AFRN.K BRI ERBENREFTHAALRESE,
HMRMBERX 3 SPHTAEBESE.
BEIR B FEHE K (N 5K 5D FIIHE N K (NpoKys)
MBPZMAEMEIERANBREE<HHELU
4h, HAbAL R B Er PR AT AR AR L >R
. X SBRELRFHOEYVIEAREE K.
2.3.3 EEM 5S5CKHW, EEELED, TR
ERRAEMMAREEFHREERTE 43% ~
26.7%, LA NyoK o SEEIME B K : NyoK o AEERHR B WK
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EHEENEEREE 42%, HELEBENRREZHAE
BERESE. B NyoK s 085, HALEIREHMT.
ZEERSEYETHN 3 5. FNAMBELENEN
3 5M., ZEEBRSENERF B, Kb NyKs M
NisKis A B 43 H 30 ZEEMESENRRTERERR
(£7), RPK EERFHXEERSBEHEARRK
fEA, XBEIABRN KBRS SRmM AR
Hig R R—BH.

ERAELED, TRLABRENREFENEE
BMEE 63% ~ 24.0%, N;:Ks REREERK: & K
(NysKs) FI N (NuKo) SEEMZENEEKRIE
242% M 1.4%, HRLEBNFEZEERSE. TE

N.K BHACEERN 3 S EER A BIRE 74% ~
45.4%, UK (NsKs) RERERE, ZNEER
BEB NoKjo SEREK 6.5% s+ HALENEM
10.0% ~31.8%. SHIKiE, ERELEE, FRN,
K RHABEMMREFEAERSBOERURKA
¥, MxEN3 SMURENE, X5%LEERT
MFE BN ATAMESENTRE RRIFHER.
ZERR, EFRMBARMLEPAE N, K it
HAHEFPEERNSELWAETE. BRIELE
th, 6 N JESUH K FEH BB R TRERMB A,
FRLBHEANEEMSENRARE S, RH
HEEERIERRERFNE S,

£7 TRLERFHNZEFEEMSRER

Table 7 Contents of amino acid in lettuce leaf and stem of different treatments

E2 E5 RRRF MX3%
" - S
mg/kg % mg/kg % mg/kg % mg/kg %
ML NKio (CK) 153.7 100 369.0 100 1320 - 100 291.0 100
NicKio 160.3 1043 301.0 816 118.0 89.4 1540 529
NooKyo 1947 1267 384.5 104.2 182.7 1384 265.5 91.2
NisKys 175.0 1139 3350 90,8 1433 108.6 319.5 109.8
NyKs 170.0 110.6 356.5 96.6 1207 91.4 1845 634
NaoKis 180.7 117.6 315.5 85.5 201.0 152.3 251.0 86.3
WL N (CK) 138.7 100 317.5 100 108.7 100 2875 100
NioKio 135.7 97.8 2975 93.7 146.0 1343 268.8 93.5
NaoKyo 140.7 101.4 271.5 87.4 145.7 1340 3175 1104
NysKis 118.7 85.6 2413 76.0 158.0 1454 375.0 130.4
NisKs 1723 1242 2563 ° 80.7 145.7 1340 316.3 110.0
NaoKys 1213 87.5 2425 76.4 116.7 1074 3788 131.8
3 Hig FEFRLAMERAS B, BRI EEEK EHR

(1) R LR AR RKE N K ER XK E
EMEN 3 ENFERWER. ERETEE, MR
(N;sKpo) REBHFHEFRTHIREN. K EEEH
KhFE; RN LR ERENR B E R X R AR EiE
LK NERETREES”. ERETRERHESE
KRR TRIETR,

(2 % N fif K ABEAATRESFIVHKRES
B, BEAPASR. AR IEEHRESE
ETHELDE BERNEHENERESESTH
e
(3) TR AR+ 3% BRI 3 SHIMKE

BNENAENZAFERSRNAETRHR. BE
1 ve S REUM ) >ZE, BRMETRSEETR, B
REFEH K (N5K;s) FIEHE N, K (NpK;5) b2
PEMTEEES BRI L <EHEL S, R
fh kb8 8 % - AT R N L >t
TRALEEFNRERTEHRAANE> .

SETM:

[N &, ®ok, KRB AR XKE, NEE mEELOLH
ATERBL RIS BERR—UBRTEB A, LK,
2006,38(1): 61~65

2] HE®S, IHE APTWMOCEKE S Fi bk ZR RT
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[3] WERE, RN BARGEHMEXSMRLHEOAARE. [0 #WLE. EHRUHM. 3 K. bR PERL SR, 2000,
Horh Rl KSR, 2002, 21(6) : 593-598 141-149 ‘
[4] XAX, SRR, AEF, B L, 2EL AAERXAE  [10] LRR¥KR AVAERZLRKES. Kl LRBEIHRIT, 1980,
Ky RARSEOEEYR. I RRILHZ, 2001,3): 37-39 246
5] =44, TER FZZE, TEL, A%E, N2 FEREME (1) B8R HRE RBRFARKHMT. GE: HRBBEEHR,
FEERHMSRE KM R, BIESHAE, 2004, 19(6): 72-73 1998: 120-128 ,
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Effect of Nitrogen and Potassium Fertilizers on Yield and Quality of Lettuce in Different Soils

ZHONG Pan', ZHU Hong-xia', DONG Yan', ZHANG Yu-xia', LIJian-yong', WANG Zheng-yin', XIANG Hua-hui?, LIU Xing?
(1 College of Resources and Envir | Sciences, South University, Chongging 400716, China;

2 Agricultural Bureau of Jiulongpo District, Chongging 400051, China)

Abstract:  The effect of the combination of nitrogen and potassium fertilizers on yield and quality of lettuces (Kexing No. 3 and Doubletip
lettuce) in two kinds of soils were studied by the field experiment. The results showed that there was significant difference between the yields of two
lettuces. To the acid soil, the CK treatment (N;sK;o) was the best to gain the high yield of lettuces, but nitrogenous fertilizer could be reduced
appropriately for Doubletip lettuce in the alkali soil. The yields of two lettuces in the alkali soil were higher than in the acid one. Decreasing nitrogen
or increasing potassium fertilizer reduced the content of nitrate of lettuces. The nitrate content was higher in stem than leaf in harvest anaphase, and
higher in acidic soil than in alkali one. The effect of nitrogen and potassium fertilizers on nutrient quality of two lettuces were different, increasing
potassium or nitrogenous fertilizer was more effective in acid soil than in alkali one. The contents of V¢ in two lettuces were higher in leaf than in
stem, higher in acidic soil than in alkali soil. The contents of soluble sugar in two lettuces were higher in acidic soil than in alkali soil except the stem
of Doubletip lettuce in increasing K treat. The contents of amino acid in two lettuces were higher in stem than leaf.

Key words: Nitrogen and potassium fertilizer, Soil, Lettuce, Yield, Quality



