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Table 1 Effect of nitrogen concentration on the content of endogenous nitrate and anmonium Hg/g
/(mmol- L~ %) . _
Concentration Content of nitrate Content of anmonium
of N L eaf Root L eaf Root
17 16 66+ Q 00D 22 04+ @ 00D 22 24+ Q 00B 16 92+ 1 50B
50 36 01+ 1 71C 74 04+ 2 12C 26 35+ 2 28A 21 27+ 2 69A
150 101 70+ 7. 56 B 101 20+ 6 71B 28 66+ 1 38A 21 07+ 1 37A
250 128 50+ 8 55A 168 08+ Q 00A 27 43+ 1 84A 17. 87+ Q 72B
[9]
Hoagland (- ) , (0] ,
. (2
: , 1 7mmold
1 7mmolA 5mmolA , ; 5
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5mmolA 15mmold , 15mmol A
: 25 mmolA , 5mmolA
: (1 ; 5
: : mmolA 15mmolA
: ( 95 ; 25
, mmolAd :
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Table 2 Effect of nitrogen concentration on the content of soluble protein and free amnino acid
/(mmol- L" Y /mg- g M) /g /mg- g %)
Concentration Content of amino acid Content of anino acid per plant Content of luble protein
of N
L eaf Root Shoot Root L eaf Root
17 Q0 93+ Q 07B Q15+ Q04C 158C Q14 10 416+ Q 467B 3 216+ Q 045
50 1 24+ Q 00A Q 60+ Q 10A 1 86B Q 49 11 408+ Q 226B 3 760+ Q 089
150 Q65+ Q05C Q32+ Q 04B 182B Q 43 11 824+ Q 519B 3 937+ Q 000
25 0 136+ Q12A Q 32+ Q 04B 2 9A Q 26 14 566+ Q 725A 3 789+ Q 059
, 23
[12] [13]
: ( 3 , 5mmol /A
( 2 : : : :
, , 15mmolA

(25 mmolAL) ; , ,
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Table 3 Effect of nitrogen concentration on the content of chlorophyll
/(mlgll o ;) I g
(mmol- L- 1Y) Content of chlorophy /am?
Concentration a b L eaf aera Contenrt) eorfpclr;:%rophyll
of N Chl a Chl b chl
17 Q 360+ Q0 116B Q 234+ Q 109B Q 594+ @ 025C 40 7+ 8 4B 1 010
50 Q 527+ Q 074A Q 339+ 0 063 A Q 944+ 0 019A 44 2+ 9 0B 1 416
150 Q 381+ Q0 067B Q 247+ Q 035B Q 571+ Q 032D 64 1+ 8 3A 1 599
250 Q 506+ 0 031A Q 333+ 0 042A Q 838+ 0 071B 42 3+ 6 8B 1 844
= X
Note Content of Chlorophyll per plant shoot fresh weight x content of chlorophyll
24 )
, 15mmolA , (
17 15mmold , ( 3 :
15mmol A 25 mmolA Radin ™ , ,
; ( 4 ,  15mmolA
, 5mmolA
: : : 5mmolA
( 5 : : :
[ 16]
[ 14]
4
Table 4 Effect of N concentration on the content of w ater (percent of dry w eight)
/(mmol- L" %) ( ) /% ( ) /% -
Concentration W ater content (Percent of fresh w eight) W ater content (Percent of dry weight to fresh weight)
of N L eaf Root L eaf Root
17 78 16 84 15 357. 89 530 95
50 79 74 89 51 393 55 853 49
150 83 39 90 37 502 17 938 46
250 81 19 85 37 431 71 583 33
5
Table 5 Effect of N concentration on the biological characteristics of w heat
/(r?- Y /g Y
Shoot Root
(mmol- L~ 1) /am Root to
Concentration Root length < .
of nitrogen Fresh Dry Fresh Dry 00t ratio
w eight w eight w eight w eight
17 18 1+ 1 5B 17+02C Q 38+ Q 03B Q 95+ Q 12B Q 088+ 0 02B Q 24+ Q 03
50 20 9+ 1 4A 15t01cC Q30+tQ01C Q 82+ Q 08B Q 086+ 0 01AB Q 28+ Q 05
150 21 6+ 1 2A 28+ 02A Q 46+ Q 07 A 135+ Q 09A Q0 132+ 0 04A Q 32+ Q 04
250 18 4+ 1 8B 22+ Q3B 0 41+ Q 06 AB Q 82+ Q 08B 0 121+ Q O5A Q 28+ Q 09
17 5mmold :



14 ( ) 30

1 7mmolA 15mmol A, ; [ ,
1 7mmolA . 0 ,
1 7mmolA 15mmolA ,
; 15 mmol A 25 , ,
mmolAL Hehl , ,
[17)
: , 15 mmolA
Kirkby [ , , ,
1 2
, 5 0mmolA ,
15 mmolA , ,
5mmolA
[ ]
[1] , f . [91 ,1998, 2: 37- 42
[2] , f [31 , 2000, 6(4): 383- 388
[3] . M ] : ,1998 17- 18

[4] BradfordM M. A rapid and sensitivemethod for the quantitation of microgran quantities of protein utilizing the principle of protein-dye
binding[J]. A nal Biochem, 1976, 72: 248- 252

[5] ) M ] : ,1986 9

(6] ) I. 91 ,1988, 3 62- 64

[7] L nuchiA , Bielesk R L. Encyclopodiaof plant physiology[M ]. Berlin Heidelberg N ev York Tolyo: Springer-V erlag, 1983 38

[8] Freidirich JW, Schrader L E,Nordheim E V. N deprivation in maize during grain-filling 1. A ccunulation of dry matter, nitrate, and
sulfate-S[J]. A gron J, 1979, 71: 461- 465

[9] G - M1 ) . : ,1978 372- 373

[10] ChantarotwongW , Huffaker R C,M iller B L, et al In vivo nitrate reduction in relation to nitrate uptake, nitrate content, and in vivo

nitrate reductase activity in intact barley seedlings[J]. Plant Physiol, 1976, 57: 519- 522

[11] . ™1 : ,1980 57

[12] . . ] , 1992, 28(1): 40- 42

[13] ) , . -3- Pl ,1984, 4 25- 27
[14] ' , . [l ,1997, 6: 46- 48

[15] Radin JW, ParkerL L.W ater relation of cotton plants under nitrogen deficiency[J]. Plant Physiol, 1979, 64: 495- 498

[16] Radin JW, Parker L L, Guinn G W ater relations of cotton plants under nitrogen defiency V. Enviromental control of abscisic acid
accumulation and stomatal sensitivity to abscisic acid[J]. Plant Physiol, 1982, 70: 1066- 107Q

[17] Hehl G,M engel K. Der Einfluss einer variierten kalium-und Stick stoffdungung auf den ohelhydra-tgehalt verschiedener Futterpflan
zen[J]. L andw irisch Forsch Sondenh, 1972, 2: 117- 129

[18] Kirkby EA, Knight A H. Influence of the level of nitrate nutrition on ion uptake and assimilation, organic acid accumulation, and cation
- anion balance in whole tomato plants[J]. Plant Physiol, 1977, 60: 349- 353



Influence of nitrogen level on some nitrogenous
substance inw inter w heat

CAO Cui-ling,L | Sheng-siu
(College & N atural Resources and Enviranent Sciences,N orthw est Sci-T ech U niversity d A griculture and Forestry, Yangling, Shaanxi 712100, China)

Abstract: W ater culture experiment w as carried out w ith w inter w heat at the tillering stage to study
the influence of nitrogen level on some nitrogenous substances and biomass of wheat The results show ed
that with the increase of N level, the content of endogenous nitrate, and the sluble protein were all
increased in leaf and root; the content of endogenous anmonia in root and leaf w ere largest at the 5mmol/
L and 15 mmolA; the concentration of exogenous nitrogen were too low or too high, the content of
endogenous anmonium w as decreased T he content of chlorophyll per plant increased w ith the increase of
N level, therew as a biological dilution effect in content of chlorophyll A t 15mmol/A , thew ater content,
leaf area per plant, and the fresh weight and dry weight of root and shoot were all largest The ultimate
reason of nitrogen rate affecting grow th w as that nitrogen level affected the status of endogenousw ater.

Key words nitrogen level; w inter w heat; tillering stage; nitrogenous substance; biomass

N umerical smulation of nutrient transfer and

absorption in wil-root systam
I. A steady-state model of nutrient uptake by plant roots

ZHANG Fu-cang, KANG Shao-zhong,L | Zhi-jun
(K ey L aboratory d A gricultural Soil and W ater Engineering inA rid and Semiarid A reas,

N orthw est Sci-T ech U niversity o A griculture and Forestry, Yangling, Shaanxi 712100, China)

Abstract: A coording to mechanisn of nutrient transfer and absorption in il-root system and root
grow th, water uptake, and il lution concentration as time-varying input, a steady-state model of
nutrient uptake w as established by considering the concentration profile around the roots to be in steady
state at each time step. The lution was obtained by the method of iteration step by step according to
measured nutrient transfer and absorption parametersw ithin il and plant The model has characteristics
w ith simple calculation and flexible change in mitating conditions

Key words il-root system; nutrient transfer; nutrient absorption; mathematic model



