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Effect of Partial Replace ment of Nitrate by Amino Acid and
Urea on Nitrate Content of Nonheading Chinese Cabbage

and Lettuce in Hydr0ponics

CHEN Gurlin, GAO Xiu rui
( Depart ment of Horticulture , Hebei Agricultuml University , Baoding 071001)

Abstracts : We studied on the effect different mixture of glycine ( Gly) , isoleucine ( Iso) , proline ( Pro) ,
and urea used as partial (20 %) replacing nitrate of solution on nitrate content and quality of nonheading Chinese
cabbage and lettuce in hydroponice . Five treat ments were done 12 d before harvest. Compared to the control
group, Gly had the best effect in reducing nitrate content of both vegetable leaves and petioles ; the mixture of
Gly , Iso and Pro ranked the second and urea the last. Treatments with amino acid could also increase soluble
sugar and protein contents of the m and enhance total- N in leaves significantly . In contrast amino acid enhanced
NRA in nonheading Chinese cabbage , while decreased it slightly in lettuce . The results showed that amino acid
and urea could reduced nitrate content of both vegetables, but nonheading Chinese cabbage they had al most the
same effect. What’s more, amino acid was more effective than urea in lettuce . As a result, it was concluded
that partial replace ment of nitrate with amino acid not only reduced nitrate content, but also improved the quali-
ty of vegetables .

Key words : Nonheading Chinese cabbage ;Lettuce ; Hydroponice ; Nutrient solution; Amino acid ; Nitrate

G U M RESE o B AR . A IR RE R AT A TOR A B U o
FENRIEIR HE T 80 %A LR H BT fr g AR A IR Al 25 S a0 i 2 U R 20 DA
NI F R OB ANRE BT . G20 RESHIR L & & . O UL R R ok & 2 5k
R ER AR I DAE TR A R AR 38 R 20 %l S, T Sl B A S M 22U A (1

Wk H 1 :2000-12-12
EF T BRBR(1961-) 5 NS MR RIS e N 200 1 L BN F e it g5 5 5 00 LAk By A oL . : 0312-2091929 ; Fax: 0312
2091316 ; E- mail : guilin @bdinfo .net . 15 75 B ILAE T A6 48 AR MV} 2% B R S A6 TR 0BT A% .



188 o &

W B

35 %

AR 2 e | SO B i it T, T L 3 fie JE AR 9 /AR
WS e g D BRI R S A A
FAR S & it TR bR RS 0 G AN B . A6 AE
ANGE TR SN SR MCRT D H 2R 2R S
IR IMIAN R 5 AR 2B ACE TR 20 % Bl S %00
FUIL SR A B ANGE IR SR S AR IR B 5 HE
M BRI IR 5 R A OCR o AR M
IR U5 B 5 TR A BRI AR
1 MESTR
1.1 M

ﬁtﬁﬁﬂ”ﬂm%ﬂzlﬂ;ﬁ( Brassica ca mpestris ssp .
chinensis (L.) Makino) AT “E3( Lactuca sati-
va L) HBIEESR . AR glycine FFX Gly) Jilf
IR (proline T FK Pro) Ml % 5% 2 M2 (isoleucine ] FK
Iso) LA SIS TR SL e G503 2 3 Al
1.2 J5ik

K1 EERBFBHIOEMNAR mmole L™ )]

Table 1 ~ The ele ment composition of basal nutrient solution

BT 1999 ~ 2000 TF 53 2 WIFEW AL A MY K 2
o 2 2 IR =T . LR R E N ORI
W 18 ~22°C, RIA 12 ~15°C FHXEESE 50 % ~
70 % JEIE IR T 160pmols m™ 2o s, AF KRG I ]
14h . AEEER ESERAE SR TR Fl 4 ~ 50 )5 3% T
72 JLICEL R O IEA BT H AR E . 4)
WK 2 A MRS T Pod il a B E
W IR S AT KBS (B4 5 bR 1 L E IR AL
o R, ESE 3 G RENLEES . BEACE TR T L
T CEFRM AR (pHS .80 ,HLFEE 0 .084 mse
em” HYEEH . F 0.1 mole L' H,SO, X NaOH
TEIRM pH B 6.0 £0.3. EFEYIWIN 1/2 BIE
W,5d AN SE A IR LG RE 3d 1 IR
FEW 24n ELE B A, BEFRBRFLA 13,
40mmole L™ RUCHT 12d #ATIREG AL FE (2 2) . Ab
PR HF 3d B TR0 kIR pHER 6.0 ;40
HRJE 12d R BT S IR AR E

W) NO; NH, H,PO, SO, ca K Ca Mg
Che mical compound 12.60 0.80 1.35 0.76 0.60 5.19 3.03 0.67
NH,H,PO, - 0.80 0.80 -

KH,PO, - - 0.55 0.55

CaCl, - 0.30 - 0.30

KNO; 4 .46 4.46 -

Ca( NOy), 5 .46 2.73

MgSO, 0.67 - - - 0.67
K,SO, 0.09 - 0.18

NaNO; 2.68

Fo HRMWPAFESEZMAR( mmole L")
Table 2

The propotion of various N form in total - N of the nutrient solution

AP

Treat ments NO; NH, Urea Gly Pro Iso
1( CK) 12.60 0.80 -

2(20 %Urea) 9.92 0.80 2.68

3(20 %Gly) 9.92 0.80 2.68

4(10 %Gly +5 %Pro+5 %Iso) 9.92 0.80 1.34 0.67 0.67
5(6.7 %Gly +6.7 %Pro+6 .7 %lso) 9.92 0.80 0.89 0.89 0.89
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Table 3 Effect of partial replace ment of nitrate by amino acid and urea on top F W and DW of nonheading Chinese cabbage and let-
tuce ( g/ plant)
AGER K A3
Qb p Nonheading Chinese cabbage Lettuce
Treat ments o b i T o b IE Mo b b
Top FW Top DW Top FW Top DW

1( CK) 10.94 +0.74a 0.585 %0 .006b 10.84+0.33b 0.489 £0.078ab
2(20 % Urea) 11 .48 £0 .57a 0.689 £0.008a 11 .44 %0 950 0.514 £0.073ab
3(20 %Gly) 11 .50 £0.28a 0.621 £0.026ab 11.57 £1 .19ab 0.459 £0.044b
4(10 %Gly +5 %Pro+5 %Iso) 11 .81 £0 .46a 0.541 £0.072b 13.00£0.70a 0.598 £0.031ab
5(6.7 %Gly +6.7 %Pro+6.7 %lso) 9.10%0.36b 0.431 £0.068¢ 11.33%0.14b 0.492 £0.099ab

D % Duncan HEWZEME: FF|hFRER R 227 BEME(P=0.05) . T

According to Duncan’s new multiple range test, different letters within rows represent significant difference at 5 % levels . The same as below
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Fig .1  Effect of partial replace ment of nitrate by amino acid

and urea on content of nitrate in nonheading Chinese

cabbage leaf blades and petioles
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Table 4  Effect of partial replace ment of nitrate by amino acid and urea on nitrate reductase activity and total N in nonheading Chi-
nese cabbage and lettuce leaves
RHIREK e
Nonheading Chinese cabbage Lettuce
wE R S S SRR R S SRR

Nitrate reductase activity
(ng NO,*h™'eg"'FW)

Content of totalk N
(g*100g™'DW)

Content of tota N
(g*100g™'DW)

Nitrate reductase activity
(ug NO;*h™'g”'FW)

1(CK) 4 .41 0 .39¢
2(20 % Urea) 5.08 £0.20b
3(20 %Gly) 5.1510.29b
4(10 %Gly +5 %Pro +5 %Iso) 4.43 0 .06¢
5(6.7 %Gly +6 .7 %Pro+6.7 %Iso) 5.90£0.19a

5

N N D

.85%0.01d 3.73 £0.19ab 4.90+0.07d
A1 £0.11b 3.93 %0 .28a 4.91 £0.04d
23%0.11a 2.84 10 .28¢c 5.5210.03a
.98 £0.03¢ 3.3220.07bc 5.25 %0 .04b
.29 £0.03a 2.91 %0.19¢ 5.15%0.01c
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Table 5  Effect of partial replace ment of nitrate by amino acid and urea on free amino acid and soluble protein in nonheading Chinese
cabbage and lettuce leaves
ALEER I3 I
b3 Nonheading Chinese cabbage Lettuce
oot ments RILR B R &R
Amino acids Soluble proteins Amino acids Soluble proteins
(mg*100g™'FW) (mg* g 'FW) (mg*100g™'FW) (mg g 'FW)

1( CK) 3.25 %0 .20¢ 11 .48 £0 .16¢ 3.75£0.30a 7.87 £0 .45bc
2(20 % Urea) 3 .81 £0 .40abc 14.65 £1 .35ab 2.60 £0 .40¢ 6.76 £0 .56¢

3(20 %Gly) 4.55 %0 .20a 16 .45 £0 .96a 3.50 £0.02ab 9.31 0 .26a

4(10 %Gly +5 %Pro+5 %Iso) 4.25 £0 .50ab 15.2510.97ab 3.00 %0 .10bc 9 .31 +0 .46a
5(6.7 %Gly +6 .7 %Pro+6 .7 %Iso) 3.45%0.10bc 13.36 £0.57bc 3.40 20 .30ab 8.93 0 .45ab
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and urea on soluble sugar in nonheading Chinese cab-

bage and lettuce leaves

3 it

I 45 AR ] RO ] 2 HE R 25 N K 35
IPRACE TR SR Y] R R AN G5 Bk s AR
SR IA R TR 6 25 T b L 07 R S AN K
AREFCR ] NS ERIE ) SRR EAR
R BT /E ] AR S B 28I SR
I AR AR, BT S R 38 5 M i
LR ILTR A BT R RE B, DT LA B S 1 410 o A A
NO, ™ HIRIALT

BILIR B BACE SR PSR G A G R E
SIS AL T 2. e @ IR 2R A\
AT AR R 25 X i 28 X R R AL, 3 1 sl 2> 1) e
SAR A IR IR 655 i F A SR 2 IR S I B AUk
Rl ANGEER H SRS 2R SR, XY
Gunes S50V FE 2L 45 R —302 ) XKW %

Sy TR i I 25 50 A 2 R R U IR A
VAR RN A I RS

AHEFE SR AU SRS  ANGTERE
SANPE S (K T PEBE 5 5 BT vl g S Wi
NO; ~ (BRI | RV PRI AT 2 R R B NV i +F
BB AR .

FATHR T 45 KRB RS AR A B o —
R Ak P LU 3 SIERH PR e 257 8 R B AR SCR T AN
WA X ST GORAN R - A — e i
AN ity o oS AN 7] 0 5% R WA 3 i 22 5 oK I
BE ATV B ERSeRIRSE A A RA R
SLRR AL PR AR R #h IO AR B T3 — 2R
RS P & R AR R LA R AR R . AN AR
SITPSNS 28 HE IR 1) W T J5E AR 38R AR R iy
TR I S e BN 2 IR L K B T
AC® iy L R e P R AT 2 AT X M8 A7 TR
FRT B IR, 5 S AR TR G G 3 R R A
B IR BRG] B TR A R R AR
B HRIRZE AR EE RN — .

References :
[ 11 Zhu Z7J,etal. Effects of different nitrogen forms on the growth

and nitrate accumulation of nonheading Chinese cabbage . Plant
Physiology Com munications, 1994 ,30(3) :198 - 201 .(in Chi-
nese)

ROV A R TEAS 20380 AN 45 Bk 1 38 1 A AR 1R 26 1
BRI (R | A A IR 1994, 30(3) :198 - 201 .

[ 2] Van]J, etal. Growth and nitrate concentration of lettuce as af-
fected by total nitrogen and chloride concentration, NH,/ NO;
ratio and te mperature of the recirculating nutrient solution . Jour-
nal of Horticultural Science, 1990, 65(3) :309 - 321 .

[ 3] Gunes A, et al. Reducing nitrate content of NFT grown winter
onion plant by partial replace ment of NO; with amino acid in nu-
trient solution. Scientia Horticulturae, 1996, (65) :203 - 208 .

[ 41 Gunes A, et al. Influence of partial replace ment of nitrate by
amino acid nitrogen or urea in the nutrient medium on nitrate ac-
cumulation in NFT grown winter lettuce . Journal of Plant Nutri-
ent, 1994, 17(11) :1929 - 1938 .

[ 51 HeZF.Improvement on determinating method of NO;- Nand in
vegetables and fruits . Agro-environmental Protection, 1995, 14
(1) :46 - 48 . (in Chinese)

FIAP A SR R A T No, FI No, I 5E J7 ek . Rl
IR 1995, 14(1) @46 - 48 .

[ 6 1 Padgett P, etal. Regulation of nitrate uptake by amino acids in
maize cells suspension culture and intact roots. Plant and Soil ,
1993, (155/156) :159 - 161 .

[ 7] XuYL,etal. Study of effect of amino fertilizer by N'>-trace .
Amino Acid and Biology Source,1988, 20(2): 20 - 23. (in
Chinese)

VFER =2 56 NSORERITVERF A SRR N IE e L . & LR
EAY¥ 8 1988, 20(2) :20 - 23 .

[ 8 1 Chapin F, et al. Preferential use of organic nitrogen for growth
by a nom mycorrhizal article sedge . Nature, 1993, 361 :150 -
153 .



