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Effects of Exogenous Sucrose on Growth and Quality of Lettuce under NO;”
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Abstract: Taking conventional nutrient solution (7.5 mmol + L™' NO;™) and foliar spraying water
as CK, the influence of exogenous sucrose on the growth and quality of lettuce cultivated in nutrient so—
lution under 75 mmol * L' NO;~ stress was investigated by spraying sucrose of 0 mmol « L' (T1), 1
mmol + L' (T2), 5mmol + L' (T3) at the leaf surfaces. The results showed that the growth of lettuce
( Lactuca sativa L. ) was significantly restrained by T1 treatment and the VC content was significantly
reduced. Exogenous sucrose treatment could alleviate the suppression of NO;™ stress to the growth of
lettuce and increase its VC content, and at the same time slightly reduce the nitrate content. Of all the
3 treatments, T2 had better result. Compared with the CK, T2 and T3 all could reduce the soluble
protein contents in lettuce leaf, and T3 could increase the soluble suger content, but the difference was
not significant.

Key words: Sucrose; NOj stress; Lettuce; Growth; Quality

HAT, @RCHIL 10x 10° hm® B HHEZBORFEREMHTLEE, 5 RS RN 7%,
FeEHEh ik A4 N 2.7 42 hm® ( £ICFHE ., 2001; Metternicht & Zlnck, 2003 ) ﬁﬂ:ﬁi%:i%,

Y EHE: 2013-07-10; #EZFHE: 2013-09-05
E&WH: ALl I HEARER LT (CARS-25-C-04)
EERI: W, Z, Btd, LkJrm: S, E-mail: 349511819@qq.com
#*JHIHMEE (Corresponding author ): FNEIH, 4, BI#FZ, WS, LA FH . BiEHE, E-mail: sungwl968@

scau.edu.cn



40 [ B 3% CHINA VEGETABLES 20134E 11 H ()

i it 20 HE s A NO5™ 7 4 398 v B B2 224 i 8 it - 498 HE B Ok A R I A R & A 3 AR R A A S R A
Z— (HEELkME 4, 1995; [HEIRMP 2R, 2004 ), A¥&E NN, NOy & HHEHEREh 405
TR EZERS, SErh & ER B EAG (2%, 2001; WHEE %, 2009 ). KK
Fgms, R R, PIE T NOy Fitig N £, KRAZME 30 10 5 (M
R4, 2005), HBFREM, NOy WEELE 56 ~ 98 mmol « L7 N, R4S . iRy
Ll 8 A TR A B, BARARS O in NOs™ MR BE A A T AE R AR, {H NOST HREE R T 140
mmol « L™ T BLZE 5 AP AL PR (B RUE, 2006 ).

FEBE A COMEE o 2R (55 8 T R IR 0238, AR Y E B 2R 58 4% 14 9 A8 1b B2 A A 1
ML, 3 B A A B R R RN & B EFE (Ho et al., 2001 ), AEACIAY SRS . PRAS FIAL A0
S FEIREEA R ELM N, LT AR M AR 0 & B HERR L BBt (Koch, 2004 ), IEAE,
D7 FH AN IR0 5 0 8 Pl 2 X A 0 ) 7 A A PR AR ST R A — AN A R, B R R R
& B A1 PR 2 ) T DL R HE At — B ik 2K Ak A 0 R 28 ik ol 30 R A TS Sh RS2 i . AR T
WE AT B S 2 fif 2 o ac Xp /N2 G AR K ARV E T, SR A bR (T AF, 2005 ); AN
HEWHAE [ 25 28 fif £ N AR K R T [A] i 30 o 3 32 PS TIOR3 3, G2 L6 & VR B s i) ( BRS
SRR, 2007 )5 KV BE A S G EERE 38 T 7R S [RIARR 28 A% NOL i X 85 I 1 A 4 i
VR, o 1 mmol - L7 WY REMEVE B B fE (22/NMI 48, 2011); ZRA%F (2008 ) AYHFSE & B
Bl 5 4 5 RERE A A Ab PG 92 A 2 W 38 3 4l v 0 S AR 0 AE AR IE P R RN, s 2R H 05 AT
(2007 ) WRFFEFR AR . ZACHI R BOMTE R A ORI 1 W e JE A T 5 4 o 7 A Sk lerp
AR SR SR &, FINFRIE T 2B M E e S &,

AR I 32 238 o BF IR R B B AN T NOS™ il T 251 ( Lactuca sativa 1..) ¥
FER RS2, Sk us e 2 St VR ) %) B A R A6 2 5 Ak di
1 #MREAE
1.1 RIEIET

T 2012 4F 10 ~ 12 H AEAR R AR K2 Pl 2527 Be U 06 SE b iR = N 64T o (b 8 1
POt S22 B RRA SR, P F I T T AR RWEEBE S R T, 10 A 19 HiEF, UBIRA N
BTN . M KB =0, EBUE K S @A R A S LB IR K
WA, BAE 6 bk HRWAKRITRE R 172 B 20Ty, MmIcE s T .

g 4 AP (£ 1), NOs” i Ca (NO;3), - 4H,0 F1 KNOs & #2441 1/2, pH (HARFF7E
6.0 247, BWIEZN 5 d, SRIGHHAT NOy” Braaab B, FUEFRW P A 7.5 mmol - L7 19 NO5™, il
EANBRFFIREE, AR R, ARINAT A B EEAY 1/4 BD 16.875 mmol + L™ NOy, 4 d,
IRBNBEEWEE 75 mmol + L' FRACEE 3 WRER, £ 10 d B 1 IKEFRK.

F1 Wit

yisL] PSSy RN JHH I i Fis 1]

CK HWHE IR (7.5 mmol - L7'NO;™ ), WK KNG, At ik S R  E IR wEi,
T1 NO;™ i3 (75 mmol + L7'NO;y ), Wi K THT 7843 I A 1 RS dBE LR, JEmE 3 K
T2 NO;™ 3 (75 mmol + L7'NO;y ), Biji 1 mmol - L' ek

T3 NO;™ it (75 mmol + L' NO;™ ), Wi 5 mmol « L™ A

1.2 ImEMNE
12 A 14 HRW, W5 H &SR A B bn . SR BENLEORE T, AR BRBENLEL 4 £k, 3
WHE A Hb b EREE i R FR . RIS CABEAE P, 105 CAR % 15 min, 80 C FHLE[HE,



2013 4F (22)

HANAE S SMEEBEXT NOS™ Bika I TR EAE R S b R IR

41

M3 5r Z— 23 B R AR B b3l e s Ak (i 2 i 7 T (9 B R ) ) B R SR

2GS (2000) A7 0 5 il FR ER &
S

1.3 #HIEAIE

VORI (VC) Fit, AR & . rd s

IR K s B9 e 20 Mok 1 SPSS 17.0 A, # (K & 70 B>k Duncan 3, R E 2R H] Excel

2003 ¥tk

2 ZBRESWH

2.1 SMEREHEXT NOy BB TH AR E £ KM

HIZ% 2 Al 0, NOs™ a8 1y AR

R 2 SNEREEMEX NO, BB TH R E £ KA

K23 5 FmEl . S5 BA L, T1 4B A9k WE efem b bR o LR
R M ESEERL . M0 TR M- e
(. 203 e {5 T 23.69% . 51.95% . 35.00% CK  18.83+048a 79.77+2.69a 4.00+0.12 a
s . : v oL v 00%0 e 14374007 h 3833:623¢ 2.60+0.47 b
ASTa) e FE B A AL BE XS I P S EE AR . M 2 17.63:067a 5587+ 1.10b 3.73£0.09 a
T3 1527+023b  45.73£2.10 be 3.20+0.14 ab

P05 JO it b T R S AN ] 5 T
AbPRAR EE, T2 Ab PR ER S . b b S A T
Hby b T BT R A AR T 22.69% . 45.76%
43.46%,

(@=0.05), FZElF.

TE: & 50 B R NS PR R R 22 S

SR E K T3 AR RORR R M LAREE i b EERE E BIR T 6.26%

19.31% . 23.08%, {HZ= B EE . FUIHME R T LLZZ M NO5™ [l X i B 5 A K il
Horp T2 b FRAL R
2.2 SMNEENEXT NO; BME TH AR EMBRIESEM VC SEM %M

AL AT, SXFREAH L, NO,™ A R S E MR AL E i B TR . 5 T AL, R
(] o 85 118 471 05 T AR Ak B RIS T P P 8 RS R R i, T2 AR BN IR R H R T 5.18%, T3
b BEAY TR ER S R FRAR T 4.83%, fH 3 ML B 2 RN B

SXTRAHE, T1 AP AR TE VO S B EREIK. 5 T1 AR, T2 ZhHF T3 4P B %
e T HEER Ve SR, SRS T 145.24% . 107.14%, 53 BMHEL TR E2ZS (K1),
X U A MG R A B 0T LA S R R NOST BE RS E R VO S, B T2 AbBERUR AT

3000 - a a 12 F a a
a
T, 2500 ‘I— - {; _1op ® ‘I_
: w0 o
¥ 2000 | w 0.8
= 3
i b = b
do 1500 F 0.6
2 &
£ 1000 - 2 o4t
=
500 + 02+
0 Il Il Il ] 0 1 1 1 ]
CK T1 T2 T3 CK T1 T2 T3
b B fib 3

1 SNEFEPEXT NO; BME TH AR ERBRIESEM VC 2= &I
EIEE EAR/NE FEFRR 25 B3 (a=0.05),
2.3 SMEENEX NOy BMETH AR ERAMESEMTAEERSENZMN
M ¢ 3 ml A, S HERN T1 AbERAH b, T3 Ab B I Y 5 B ml v i 2 il R T 15.18%
24.16%, H&APEZ R TC R EER .



42 [ B 3% CHINA VEGETABLES 20134E 11 H ()

AN G R AL PRIAR T s E TR R 3 SMEEMEX NO, BNE FH BB ERNAEES 2

S, SRR I, T2 AR T3 A A TEUEASEOP
N o b B AL /mg - g A E A /mg - g
1&5? 20.56% . 10.49%, {H75 b HRJE] 22 5 A i CK 4.15+0.15a 9.34+0.40 a
#(KR3). T1 3.85+0.38 a 9.34+0.45 a
. T2 3.68+0.53 a 7.42+0.78 a
3 Ziw5iTie T3 478 +0.96 a 8.36+0.64a

AR BE & MR IR M LS Y i, 0 LTRSS b BoA R R w95 1R . bR
R G S5 SEA Y R A A R bR LA K R T (/0N 4, 2011 ), FFREV], SME
FEWE T LLZE M NOs™ B X EW AR A MEIE, e VO & i, AT AMIE 1.0% 1Y REAR X 2
A= AR A AN FRREE R R, R ELSR TR A APIIERE S ( EIRZEAITRAR, 2011 ). M
W% it AN [ 38 1 TR L SR A 0 mT LUR TR BE 4 S IO 0 . VC & SRS & . WA REDE
P ds (/M 48, 2005 ), ARG AR 2] TIN5 AL, AR R AT L2 % NOs™ i3 X i
M EAKGISHER, B NOy M TS E R Ve & &, SXTEMEL, T1 48R
T TS ER AR . BT Ve S8, 5 T AR, T2 43R E R T S B
BT VC A, AR T 45.76% . 145.24%; T3 AbF G 28w T B E Ve &, (H
by 1 0 e I R IC 2 5

ARG, W R WSt R T DL s A R S AN i, TR BERE 0.5% 1 M T i A
B ENIEE RS (REMEE S, 2012), Z2AEMT8% (2007) WP RW, i
W% it R S R T AR T B R A A AL A A, R RRAR T 0 R e R T Ak
FEEN SR, ARI0SE BdFe ], AP e A B AR 4R i s B A S R, R I
F s I Wi RS, SRR AR PRI DY, R RR BEE SRT VS PR B g O Rl
TR A S A A, SRS A R, AR v, ARSI
A AR AR BE R, OB A RERE AR IIE T AW, SEMAEY SRR CRER 5,
1998; 2= HI5MTB%:, 2007 ),

ARG ZE AR, AN RERE AT DUAS [R] 72 B2 9 R IO i JH B8 5 i A R R B i AR N A LB
G AR . AARE T B B A A T R e R E B AAE R, NOST R BT, X
AT R TR (RER 45, 1998 ). AMERERE ] LK NO5™ AL 3 S AR EE, M Al fE BG4 9 14
W ER R 7 12
53 3k
T, 2, T, 2005. SMRIGHM/NE LT PER B . PEILRS A, 25 (3): 513-518.

FEEIR, XUSCRE, XUEERS. 2005. STALAEESEIH 3R A R K MR 2. I, (3): 17-19.

JEPREE, sk Ee, WREE, T, 230k, 2009. fRah £ 1EER R R I L A O 1 pH . TR AR,
(1): 16-20.

N, PR, 2004, BWHIFIGE MR RS, Wil BaE, (2): 80-82.

KICF5, X, XURA:, PR, 2001, BT = A PN ER B R R A AT oY . B, 5 (1) 46-52.

Ak, IVEE, RS, 2000, A4 AR AR LSRG R R . JbnT: SRR ARAL.

N, RN, E¥, HRUE, TR, B, LpRE. 2011, AMEEERN NOy™ WA R & &l A K Kb S A0 B 5 1 9 5

W AR, (7): 30-34.
ZEtRdE. 2001, HIEfbE. dbat: mAEHE AR
2[5, THZ. 2007, SNEREEREXTE LSRR . BRI . ARAUREKE R, 38 (2): 166-169.
XRE, BERHE. 2012, WEHEREBE XS AR R R S T nIVA PERE S AR s . BRI R, 40 (16): 8981-8984.
WA, XS 2007, SMEFONE 3 S R EL FIHB I XS PS TTURLA 355 . A2l AR, 24 (4): 484-489.
RAR, HLHE, B, 1998, HYCA A AACHIZ R 1Y OCR BITHRTY . MA@, 6 (3): 230-238.



2013 4 (22) HANATAE : SMEEEEXT NOS™ JBRa T T 88 AR R R B2 43

SR, BRANAL, T, AR 2008. AN NO S REEREXTERIPRA T F A ( Lycopersicon esculenttum Mill.) 4 i AL G R B
BORE. AR, 28 (4): 1558-1564.

JEANM, JeWlfe, BT, BNSEE, W B, JREIE. 2005, TG AL A W0 R EDR A SE . RILERSE, (3):
43-44.

FARes, skobk. 2010, TR R X H Ol AR A F i R AR . Al TREEOR . &b 2, (8): 54.

BRARNE, R4, RN, DEZE, FRAEME. 1995, LAk b A IR R AR XA AR S i S . B ROl R
fiz, 18 (1): 53-57.

BRIA. 2006, NO,~ o FENAE T FE LRSS (REe30). 24 RRlRY:.

Ho S L, ChaoY C, Tong W F, YuS M. 2001. Sugar coordinately and differently regulates growth— and stress—related gene expres—
sion via a complex signal transduction network and multiple control mechanism. Plant Physiology, 125 (2): 877-890.

Koch K. 2004. Sucrose metabolism: regulatory mechanisms and pivotal roles in sugar sensing and plant development. Current Opin—
ion in Plant Biology, 7 (3): 235-246.

Metternicht G I, Zinck J] A. 2003. Remote sensing of soil salinity: potentials and constraints. Remote Sensing of Environment,

85 (1): 1-20.

ST
(MRFFBBEHGAR)

(HREFERFHREREAR Y Z7F 2008 4R ESE BRI S ) L, e B %
HEZR 256 TR0 E IR ER S A 7= BB R i, BN T/ A s BLPE AR B RG

ANATIL W, AR T 176 FhGE SRR TR 3 R & 2 800 i 9 It I8 400 21 . SCF 200 75
KISCH %, Blegte . scmtEEsR . MEARSEMBIE I, WA T2 MRNBIEHE AR %k, & —
BRI EGE A, RIIAE S REERARNEESE ., M EEERY . Gt ls
AL, RS . KOS KBNS,

(EMEBEXFRELEBERELE) NG T 38 Fhagnl e 58 274 Fi BUEF . EM: 39.90 7T,
BRI : 49 JC,

(EXGXFAETSREBBRE) MA T 9 K URNFSM 223 FligRE ., EMr:39 J0, BRM 48 T,

(BEMENFERESEBEBEL) N4 TV NN, R EN R R 168 Fi dL 3 . Efr:
3976, HRMAMY: 48 JT.

(TEHMNFEMREILFEZRHEAEREBRAGEL) MA T 15 HF R 10 FIREIEE
S0 265 R RE . EM: 39.90 o6, EBEM: 49 T,

(EEERGRX KEBRXFRELSEBERBELE) N4 T 2L FUKAER R 235 Mol id . EM:
39.80 Ju, HRMAy: 49 JT.

(MREBRFEFREZRECELE) N T 3 R RN 271 ML . EMr:59 oo, HRIEM
71 JC.

(MEBXRFRHEZEBEBELE) A4 T 20 FURKRE RN 291 M diE . EM: 59 6, HBMEH:
71 JC.

(RAEXRFZREEFRRERFZHEEISERE) MA T RAEKR, EAMLEN 118 F M
WL BUE . SRR, PR T ARG Tk I 9 R IR ECR R, R URR T I B R R,
KR GFEH T ARG 5 AR W EBG . M 3970, EBMMY: 48 I,

(BEREFLGRFRAEREECRERL) N T 6 KAGKRE RN 100 FE dLE A 10 JEE 42k
Brioery 113 o 5 . EM: 397, HBMHGY: 48 JG.

REBR: EH B WIE, — R 5 A K 5 AR LL & Flin 27 9% .

#iE: WANBPZENHE, 550 HERGENSE RS, Uit

BB RIC Ktk . Jb AT T TE X S B KA 12 % #B4R: 100081

WAL CPEBS) diEi BiE: 010-82109550

»



