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Effect of NO3 -N concentration on nitrate

nitrogen metabolism of winter wheat
seedlings under water culture

MEN Zhong-Hua!>2, LI Sheng-Xiul

( 1. Resource & Environment Science College, Northwest A & F University, Yangling
712100, China; 2. Baotou Teacher ’ s College , Baotou 014030, China )

Abstract: In cultural liquid Hoagland, with winter wheat set as testing object, this research tested dynamically the ab-
sorption and accumulation of nitrate nitrogen, the activities of nitrate reductase, the content of ammonium nitrogen, the
nitrogen absorption of the wheat and root activity under the three levels of nitrogen content-high, medium and low.
This research completely analyzed the influence over the absorption,reduction and transferability of nitrate nitrogen of
winter wheat being treated with different nitrogen leves,and investigates the change of nitrate nitrogen metabolism on
above-ground and under-ground parts of plant, under different nitrogen levels. The research indicated that,in water
culture, the consumption of nutrient solution NOj , the change of pH values, complete nitrogen of plant and root ac-
tivity reflected the effect on metabolism of plant nitrate nitrogen well under different nitrogen levels; Under high ni-

trogen level,assimilation of NOj” in plant was weaker than that of medium nitrogen level as winter wheat accumulates

adequate NOj itself rather than absorbing more from nutritional liquid. Under different nitrogen levels, no relation-
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ship between NOj~ supply and plant NRA was found, the curve for the roots and above-ground prat varied, under high

NO;j level,the above-ground part of the plant was the main assimtlated part;on the contrary,under low NO3 level,

the root part of the plant was the main assimilated part, Even NOj was a safe nitrogen resource,it could restrain the

further assimilation of nitrate nitrogen in plants under too much higher level,on the other side, it could lead to an in-

sufficiency absorption of NOj and the decrease of root activity, which was not good to the absorption of nitrogen nu-

trition of young wheat seedling.

Key words: NOj; -N; winter wheat; water culture; nitrogen metabolism

WAARBHRIVFTBREERR , EYERK
EWHS AR A K &M T o X HEE %I (Martin-
oia, 2001; B H ¥ 4, 2008), AW E KA CIEH
NO; -N #1 NH! -N B R #HEFME, BRI A= H
A NO;-N BAL, BFR B ER N GEJR
82,1994, X4, 2007) ., FREPHSANMRE
EFRSHSAZR MAS NRWXREFIT, EFEN
AR AR MBS A 5515 4 05 @ % 8 (Hay-
garth,2002; X 7AF A 45,2003), WEE L FHYFH
WARRE, BRT AR EE X HEAARGRE A E
PRBABREFREFTRN — AR IVEIESE,
2008;Cabello %,2004), R, NHEWEHNBEESR
BERBAEHRSFHYERBEHRERD., R
HEHYLHESAKGTHREIR W TREE
GHRGHGFAREARZEGHEATERAEEHR
wEX,

WEAHFAMYBEEEET —RIIRMNA B
THEYTEEREMANES. (YA AMSENE
NZMERKFE JERRE REARWEBIEZHEER
(IR 4%, 2004; BB 45, 2002), EFERE
MRk T NHS-N f1 NO; -N Y & B B i A
ZRABREMERHEY , M HEEYE RS (38
F5E,2005) ; FF 5T B AR UK X iR N IS RO
BAERMLAEB  —NR EHENXR. BENG
REMHER, AHAFR, AREZETF L2 K (Yang
4,2005; F A#E%,2005), XERBRTHESE
PR X AR Y A S EAC R B B e, T
HTARBEKEXEYHS AR BEE W RHFR
AL AR EEBRAKFSHEABRSRAKER
NRA, .4 88 XA 35 & #b b #8471 2 B 3 T 3 4
(B /N EE,1996; B8R £ 4,2007),

AR L Hoagland B FW AT FEHR, UK
NERMELBEFWETH P AR RK LR
ZUETHEAANRK. 2R, HEREFEBEE, &5
AR, DERABIBRE N, 2ES T ARHES

BRI FEX L DEHERBRE.ER FEH
W, Wit T ERE A FMSRRENXLGT EY
£ TR HESANB . R+, SAEE
BIMR LR ZAHAERRARRIEER. B F

BREGT EFTRNBUERZIIBRER R

BIROL, FEX R & T IRIT A RS AKTF 5HY
HERNBHRRERLRFREXL.

1 #HETE

1.1 ##

A& NE G R/AME 22, B TFREET
KEREETHABKNERL PSR, =0 #6t
HEERETWE AT 15 om, ZFOER 23 cm, &
4L, BFEAMAEFRE 4 L, HEHETFHRER
b iR 3L, BILEM 1 B, F/BEHR 1/2KE
EHSAERZERB PMEEKITHEKRTE
2~3 gt , KR H M 15 AHFTERNRKR, 85
FAHITAH L3, FEMERIINERIER
(& NO; -N 15 mmol -« LY. #E& (& NO;-N 7.5
mmol « L) K& (&5 NO; -N 2.5 mmol « L&Y
12BENEHSRERZERBEHEER. ¥
FRETEEN 12 d, R B H E R B E oH ER
X 3. 98(BREE,1984; [T 4%,2005), BHEFH
BEPIHERPHHEESEKER 1.1 mmol « L7,
5 K E IR IAEIE 5= 44 BH AT A NaOH #1 H, SO, ¥
pH A% 3. 98, R B LMK EFRBEX B, AL
WERZRFMEEFRBAENHEABR L., EFEA
XEFKEH . EHESX 1.5 h #TARREE
BRBLHEE, B3 d BRI EEY RN # NO; -
N.NH{-N & & R BRE R EE % (NRA) ., HY)
gkt , MEBBRTHESEABRREYEA.

1.2 WEFH &

NRA R & # G E (F BR 25k Y4

HAF R BT ,2004) ;NO; -N #i NH{ -N R F# B 2
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MR R B A R A R MR R SR R M ) R, B A
EHBR MY hEFRBETREHEERATERH
FEREWEZRBEFHSANZHHOLATLE
H— LB E SRR LR A, KL
WG BB TR WUE A B FEOR AT, W H NOT-N &
B RBEHEY B R EERELE. HURAK
ML R e B R B 4% (BKFH 2 45, 2007) , B4
REH . FRERBEHYERBOBSAKRES
EHEELER . RAREFEFPBARBELERLER
7 B ST HE LA I 5 TR SR AR ) B RIS S
BREFRE. ERTLOCAHESRAESEHEY
WHCE A, BERB P HSANBRLSBE2EHATH
VENRREERCHFERLGEA. Bk, /MM
BB REA NOy -N BT LUREH JR 1Y 5 35 57
FEFRBFT NO;-NEBRNEZETHE. HYRKAR

WMEEREANCGE D ERLENRREWAEST
RAEALE, SALEVEES THRALE. ¥
EOHRA,. ZFLBZRNRABFAFEEFER (P
0.05)., HFBRL/NERRBUESREHCKR 2,
HRABEFEKBRBHRARRD, PRABFER . BR
B, TEGNERER, SFKVFEERERE
BERBEER(P<0.05), M. PEAERHREE.
REAELHHWMERKFPEMNTRRLNDEGDE
MHSRNMABER, TROHSAREANTHE
YixtER . RIEBFASEFEEYRAETE
(F D EFRHEEDEERERBREHEHEE
RESEFRBPHSABLSBH EREFRH—20H,
BRBREKNEREEFRBIHSANBS EH
Ko BEHHURH, PERFEHRARLEENTH
BREENEFE AL , AR W B RE AKX L

1 FTEAEKFEAEZNIETFTIRETE.FEREBREAR

Table 1 Effect of NO3 -N concentration on dry weight,nitrogen content and N uptake of winter wheat
i B A &/ 7K F Nitrate nitrogen level (mmol « L)
Treatment 2.5 7.5 15
e Testing result of shoots
4 % & Content of nitrogen (%) 2.67 2.88 2.78
H 8k T #H Shoot dry weight (g) 0.5 0. 64 0.58
% & & N uptake (mg/plant) 13.351+0.52 18.43+0.13 16.1240. 81
JE 3% 4 8 & Original content of nitrogen (%) 2.85 2.85 2. 85
JE Sk B ¥k T-H Original shoot dry weight (g) 0.32 0.32 0.32
JE 3% % B & Original N uptake (mg /plant) 9.12 9.12 9.12
1 55 S5 R &L B 2 {8 Difference before and after plant culture 4,23 9.31 6.17
T B4 245 B Testing result of roots
4 B Content of nitrogen (%) 4,99 4.81 4,55
HZ& T & Root dry weight (g) 0.10 0.13 0.13
% & & N uptake (mg/plant) 4,9940.07 6.25+0.08 5.9240.15
JE 3k % 2 B Original content of nitrogen (%) 4.46 4,46 4. 46
%48 & T F Original root dry weight (g) 0.06 0. 06 0.06
JE k% & & Original N uptake (mg/plant) 2.68 2.68 2.68
1 F B 5 R A B 22 i Difference before and after plant culture 2,31 3.58 2.78
Bk A B N uptake of whole plant
R bk B 3R Wt 4 & Original N uptake of whole plant (mg/plant) 11.8 11.8 11.8
5% B B N uptake of whole plant (mg/plant) 18. 34 24, 68 22.04
kR A3 M E Increase of N uptake of whole plant (mg/plant) 6.54 12, 89 10. 24

INEAR R Bt AR A AR R R R A
2.4 HERTEERA T

W e &5 1 (B 5)F B, AR AR AL BT, & /b
FHb IR B RS (NRAYER, BB IE
FBEFRFHR 2 L NRAZB EF BETHR, Z
FRHE—EKE. NEEKELEXHRE RS
EHRE WAL R EKENAR, FiH2dH,
HAAEEEERES, PARZ RARK. LG

AL R B IS T T %, A [ AL 2 18] A9 05 1 22 5 s
BEW/N. BRER, PRALEOHRE RS
HRMADNES, e BAMRALERK. FEHS
B R, NEEKF LIRS NRA 555591
BABEZR(P<0.05),BEFHFHHE 5 X, &4
HZEZERTEBAREEP>0.05),ERERM P
AAEMBEEXEEAS. ’
BEBRLFEEEE S EHARE@E 6), 4
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Table 2 Plant uptake N by winter wheat cultured
at different nitrogen levels

- BERBTHEAER
NOj -N Content of nitrogen IR ik B
W of nutrition solution ‘Total N &
NO; -N (mg+ L) o Uptake N
) ptake (mg *
Ty TR
mmot* L7 (October 11) (October 23)
2.5 35 20.76 56.97Aa 6.70
7.5 105 77.58 112.25 Bb 13.21
15.0 210 186,73 93. 07Bc 10. 95
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Fig.5 Effect of different N levels on NRA of shoots
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Fig. 6 Effect of different N levels on NRA of roots
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Fig. 7 Effect of different N levels on root activites

2.6 BEFRABEERBE pHEK

HYERKEFY RN BROARSFRER
[, R B 5WE OH M H E& AR,
HMYRARRK—4F NO; HNHMBR—45TFH
OH Bl KA T+, AT 5 E F ¥ pH HE k.
BRB pH ZUM TRARKAMERYRFEER
m, £ 3R, EFRERN, FARAAKFEFRK
pHHBEAE: FRAKFAREBEERR, BAX
THRABDARBEAALHEAEREEELSR
(P<0.0D), AREYERKFTERBRPLFT R
TR BEFBRpH ARRBEETERHRKENO; B4
e, Bl pH AR SHEORAETLYSE.

£33 FRMKAFEFHRpHELER
Table 3 The pH changes of nutrition solution
at different nitrogen levels

®arET ke pH &k

" NOy -N ¥ Changes of pH before
NO; -N and after cultivation pH F &
; Rise of pH

Cf;flzrffi‘;“ 10H11H 108 23H
’ (October 11> (October 23)
2.5 3.98 5.64 1.6640. 17
7.5 3.98 7.44 3.464-0.17
15.0 3.98 6. 89 2.9140.06
3 itk

HYBRBHHEER2HE—HE NREATER
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BEAR NRA KX ZEMEREM, . BEE
-, A RKERREER (FKES,
2004), {8 NRA BB L5 BANBEHSAS
BRW R AT, Bk, BREEmA 2R B B M
MEEMEEASET CENEMEARERS
MRS AL FE A A AL H 1B . A B 283X 77 I B AT
Tt

MBASEAKEE N 1. 1 mmol - L B9 359 oF %
BREERBEFHE, BN AT L1, 8. PRk
FRANEGESATEWERTERE, AERE

ESHAKY—BGMRALEEY h FHFES

HERAREMRTOIER, Tt S ERR AR
SWBRTEBREARIF-ABMKT. RAL LM
FHREERE AAHSASEEEZRAMLEK
FEm ., HYyiEN NO; F4bE B NR LT I8
B4 NHf , 5SS A EHY AR LECHFARFE,
BARWR BB NHE X ) 40 B s 3 &, T
NH} 89— b FEES BB & BB (GS) #
6T #E47, GS BTG AL T & R AL 9 O AL, )
& NHY & 82323 NR Fl GS IEHERERE (B8
BI%,2005), EHEHESARBH TS . IRERE
AER NRWREEM, MAKT GS EANRBF
REEZW. THB%2002)BF5R &2 3, 7€ HE &
BT AT REERG/DEM T GS EHE, £k
BERER - BHRFHERBZ G, SLBEAYES
AEBMPRK. BREHEEFBRTHEESANE
FEXGREETHR X T RE R 1 T GS IR L& K
B, NEREBEAET 8, & EKFNHESARLE
MEER BEAEKE ERESEA T EE NRA
BEZEHEFRE—EARX —FRRE, X
AR BT REJ2: B T35 SR A E) S K B = 2K Pl AE
X — k. REESASTERALEP K
RUKE R SR SR EAB AN, &
NRA W5 5 B RAB B A5 A 33 51, 25 AL HL )

AREMREFBEESHYENESASER
XERWESARPARTBKPAEFWNNEE.
MR EANNR BB, SR TER,NRA
EHEOE, ZEREMXGEHEASE, 1989 . FRH
FAEINN, NRA & ARG R EL, —F A HH
% (Datta & Sharma, 1999), B 4h — 2o B3¢ #F A
K, ZHERRESR, AR R IEM XA AERRK
Fom, B 2N NR S8 2 AR AT 87 (S IE 4%,

1996), ARBMERER HEYBENBEEESES
NRA 7T HEF fa] S A A L B S A 6 R |/ » A iR Y
NRA MU ZIAWMERAN S ENE W, B Z2RHEH
RUARE pHORTWESE SR RENER., M5
FW pH B, AR K EREN, b EF
NRAEE  MERLFEUB LW E; YEHFE
pH e , M5 AU DLk BE B B AR IS NRA 80,
WMARBEURIBHIE.

MY BHBERPFRENESEARH. FREWHDS
REMEGET . HYBRRHIBESARS RAERK,
R ARAL T I8 5 1A SRR G 4 AT O R M A
WARA BT — B0, BHIE T A2 &I A KR
SREHETZIHMESHEER. BT, FEK
ERRERNERAEYRKELZHAE, HnH
ENENATE. SEALBESPRALEMEEL, B
RANEFBRFPRBEMHESRAELRAS, HEEK
FHRAEKE WAL ENEESARN S EREAEE
PRk BB KR FifE—3 R,

REFBNEBRREAFHRREEINMNRSE, BR
BAR 2R IR BB Y — T E5 A R AR (Bl L% ,1999).,
ORI R LM T NR BE BT A BT | 58 R
EhERKERANEEYS  MELENRREE N
—HE—TBERA KB, BEERRE THFE
¥, HWFAHMBRREHE NR §E 2 E % U4
XK. MMRENEBERE S NRABRS.

4 Hi

ERREREZN ARERELHET, HK
NRA XM —EWER, BHES AN HN 5HE %
NRA ZEBEHHRERRR SHb e Bibph2e
WAR, EREEHSAMLNA, Y EREEE
AOTEZS AR AL BRAL 5 T 7 41 3K BE 7 25 R4 0 At AR 35
REENHERRATA, KEEET.EHRBH
SEMEFEERE . .pH B MHREAURRRE LY
RE 4T Hb {4 TR [R) R 7K 7 3 A bR 1 A BRI B R
W BASFETANEZHEBRETRENHESA, X
EHTHANBSEAN - SRALEPALETE
B, TS ZRRBEFREFHHESE. £DEHD
WK, 1/2 3B BEF (7.5 mmol « LK ELWER
Hoagland EFRBHE R, BAXN THY R EBEER
R—FMRERRERIR, (28485 & W 0 i 4 5
SRMHFE—HEM, T REYREHSAENL.
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