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Effect of NO; /NH; Ratio in Culture Solution on Nitrate and Ammonium
Uptake in Seedlings of Sugar Beet ( Beta vulgaris L.)
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Abstract: Solution culture experiments were carried out to study uptake character at cotyledon stage and the effect of NO; /
NH{ ratio on nitrate and ammonium uptake at seedling stage with two cultivars of sugar beet, including high sugary Tianyan
7 and prolific Tianyan 8. V. of NH; was higher in Tianyan 7 than in Tianyan 8 at cotyledon stage (Table 1). It was
benefit for Tianyan 7 to uptake NH," . After cultivated with different NO; /NH; , there was significant deviation of NO;
uptake between Tianyan 7 and Tianyan 8 (Fig.3 and Fig.4). Nitrate uptake was enhanced by optimal ammonium in
nutrient solution. Tianyan 7 was more affected than Tianyan 8 (Table 2) . Ammonium uptake was also affected by NO; /
NH, ratio in culture solution (Fig.5 and Fig.6). It was enhanced by high NH; concentration in nutrient solution (Table
3), and Tianyan 7 was more sensitive to ammonium uptake than Tianyan 8 due to the different genetic properties of two
cultivars. In conclusion nitrogen metabolism can be regulated through regulating the relationship between nitrate and
ammonium uptake and assimilation to increase output and quality of sugar beet.
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Fig.1 The NO; uptake rate of sugar beet seedlings at
cotyledon stage (11-day-old) on NO, concentrations
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Fig.2 The NH; wptake rate of sugar beet seedlings at
cotyledon stage (11-day-old) on NH; concentrations



550 B B % #

MNFE1ATLE S, B 7 S 5B 8 B NO; Bk
By V. KBRS0 &R E X NO; AR A
ZAMF., B NH; 8 V., 1575 (13.3 mmol/
L)B T & 8 5 (6.7 mmol/L) , X P BIX NH, FHBF 7
BHHH S SHERKMBRBRKE S, FH TRk
NH;

%1 FEAMBRFHNL (11 d#)3 NOy NE; RS Vo,

Table1 V., of NOy ,NH; uptake in different sugar beet
cultivars at cotyledon stage (11 -day -old)

f NO; B Voo, Xf NHS A9 Vo,
=% ] V e 0f NO;™ uptake Ve of NH{ uptake
Cultivar (NO; pmol-g~* (NH} pmol-g™*
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FH BT 8 & Tianyan 8 13.7+0.51 6.7%0.28
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Fig.3 The NO; uptake rate of Tianyan 7 at seedling
stage (31-day-old) on NO; concentrations
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Fig.4 The NO; uptake rate of Tianyan 8
at seedling stage (31-day-old) en NO;5 concentrations
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Table 2 Vo, of NO; in different sugar beet cultivars
at seedling stage with different NO5 /NH;! ratio(31-day-old)
BB P NO; ,NHS HWEHH V., (NO; pmol-g~' FW root-h~')

Ratio of NO; /NH; FHBF 7 8 Tianyan 7 RBF 8 B Tianyan 8
4:0 5.2¢g 6.2e
4:1 11.7d 5.8f
3:1 57.1a 6.7¢
1:1 52.1b 6.5d
1:3 R2.1c 8.0a
1:4 11.2¢ 6.9b
0:4 9.5f 6.5d

3 D K A SPSS SKAE AT, BB IR N 3 KE M AT HE, AR
ARFHRRE0.05 KF LNBRBES, FH.

Notes: " Using SPSS analyses system, data in table are the means of
three replications, which within a columm followed by a different letter are
significantly different at the 0.05 probability level. The same bellow.
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Fig.5 The NH{ uptake rate of Tianyan 7 at seedling
stage (31-day-old) on NH; concentrations
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Fig.6 The NH,' uptake rate of Tianyan 8 at seedling
stage (31 -day -0ld) on NH, concentrations
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Table3 V,,, of NH uptake in different sugar beet coltivars at
seedling stage (31-day-old) with different NO; /NH;
EFWT NO; ,NH; TR LW Voo (NHY pmol-g~! FW root*h~"')

Ratio of NOy /NH, FHE 7% Tianyan 7 FHPF 8 & Tianyan 8
4:0 9.9¢ 22.44d
4:1 12.74d 12.5g
3:1 61.2b 240 ¢
1:1 4.1e¢ 14.9€
1:3 67.5a 30.0a
1:4 3.5¢ 16.1e
0:4 s.2f 27.8b
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