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2 7
, NO3-N NO3- N+ NHi-N(NO5 NHi=1 1) NHi-N3 (
NaNOs NHsNOs; NH4Cl ), 4 N, P, K, Ca,
Mg, S Cl 12,1,5,4,2,4 8 mmol: L™ ';Fe.B,Mn,Zn.Cu Mo
3,0.5,0.5,0.05,0.02,0.0l mg- L ' 1, 104 1
, 68 d.
1.2
1997 10 12 , , 30 d
3.4 L 6 (1, 4
P,K,Ca,Mg S 4,8,4,4, 6 mmol- L'';C1  8mmol- L,
1. 1. 7d 1 , 10 min. NO3 - N
14d,1 7d 8 mmol- L™, 8 144d 12
mmol- L™ '.15d R 28d, 7d 1 , g,
8,12,12 mmol- L™ '( NaNO:3 ) C
[12] [13]
( ),
1 mmol: L'
N 8 mmol- L-! N 12mmol- L-1!
NO3 - N NHi-N N NO3- N NHi{- N N
1 NO3 NHi=100 0 7.5 0 8.0 11.5 0 12.0
2 NO3 NHi=70 30 5.0 2.5 8.0 8.0 3.5 12.0
3 NO3 NHi =50 50 3.5 4.0 8.0 5.5 6.0 12.0
4 NO3 NH#i =30 70 2.0 5.5 8.0 3.0 8.5 12.0
5 NO3 NHi=5 95 0 7.5 8.0 0 11.5 12.0
6 NO3 =5 95 0 7.5 8.0 0 11.5 12.0
NOs - N 6.7mg- L-1, 0.5mmol- L-1.
2
2.1 ( )
.7 50% (
11y, , ,
> 7 ,5
0% (  , 2 ,
2 g/
N
NO3 - N 78.6(100)A  37.4(100)A  40.5(100)A  28.6(100)A  31.3(100)A  17.9(100)a  43.2(100) a
NO3 + NHf 15.4(15 8 27. 3(73) 28.0(69) B 23.9(84) A 23. 2(74)A 18.7(104)a  30.3(70)a
NHi - N -(-)* .5(23) C 4.6(11)C 7.4(26) B .1(10)B - ()" 24. 2( 56)a
NO3 - N 5.34(100)A  3.88(100)A  2.94(100)aA  2.28(100)A 30(100)A  3.22(1000 A 6.47(100) a
NO3 + NHf 3.04(57) B 3.55(92) A 2.44(83)bA  2.43(107)A 40(104)A 3. 16(98) A 5.70( 88)a
NHj - N 0.66(12) C L45(37)B 0.52(18)cB 0.81(36) B 0.47(20)B 2.11(66)B 4.31(66)a
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2.2 ( )
2.2.1 X Fhk EAK 209 vk 3 , 144 |,
NO3 - N, NHi - N ( 1,5, 6),
NH: - N ; , .3 NHi- N
0 NO3-N NHi- N ( 1 5), ,
2
3 g/
NO3 NHj
1 100 0 126.0 B 9.0 b 43.1 a 6.13 a
2 70 30 158.0 A 10.55 a 41.4 a 5.97 a
3 50 50 153.8 A 10. 4 a 32.5a 5.09 a
4 30 70 158.0 A 10.® a 40.7 a 5.60 a
5 5 95 168.0 A 10. 72 a 47.5 a 6.68 a
6 5 95( ) 121.9 B 9.17 b 40.4 a 6.36 a
~~
2.2.2 XTHEFEMER H R ARAANER L REE T
&
&M B0 4 , .
NHi - N , i
NO3 - N , 50
. >
NH4 - N %
N
, NHi- N g
, NO3 - N E
(uglg) NO3 - N i
25%  15%,
NHj - N ,
_ 1
NO3 - N ,
( b ) NHi-N (
1)
4 NO3 - N ng gt
1 731 4 640 4 135 4 467 a 501 4 607 a 285 4 407 a
2 696 4 647 4 171 4 459 4 295 p 557 b 291 4 393 4
3 568 b 501 p 85 b 353 b 277 b 306 ¢ 175 1 248 1,
4 464 405 ¢ 58 be 271 ¢ 159 ¢ 66 d 33 ¢ 77 ¢
5 250d 216d 33 ed 118 d 82d 105 d 35 ¢ 61 c
6 147 e 79 e 0d 42 e 205 ¢ 61d 14 ¢ 71 ¢
2 ;NO3 - N

2,23 MERRTPRE R O EW RN ,

[@)



, , C ( 3), NHi - N
, C C NOs - N NHi -
N (9
5 C mgl g
NO3 NHi NO3 NH3
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Effect of Different Nitrogeous Forms and NO3 to NHi
Ratio on Growth and Quality of Vegetables

Tiao Xiaohong Wang Zhaohui Li Shengxiu
(Dep artment of Resources and E nviromental Sciences,N orthwestern

A gricultur al University » Yangling » Shaanxi 712100)

Abstract In order to investigate the effect of different nitrogen forms and NO3 to
NH? ratio on growth and quality of vegetables, solution culture experiment in which the
distilled water and the running water were supplied as growth medium respectively was
conducted. The results are as follows: with the distilled water as growth medium, veg—
etable growth is inhibited to some extent when NO3 -N: NHi N ratiois 1 1 or NH: N
is supplied solely, when NHi N is only nitrogen source, the vegetable growth amount is
least- When the running water in which the small amount of nitrate existes is supplied as
culture medium, at first the vegetable was cultured for some time only NO3 N as nitro—
gen source, then increasing the NH# -N percentage in nutrient solution , which favours
growth and development of vegetables, in the meantime the nitrate content in vegetables
decreased, vitamin C content in lettuce decreased and vitamin C in spinaches didn't show
apparently change. When the vegetable growth amount is relatively large, the nitrogen
source mainly supplied by urea can't meet the demand of vegetable to nitrogen.

Key words hydroponics experiment, nitrogeous forms, ammonia toxication, nitrate

accumulation, vegetable culture



