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Abstract: [ Objectives ] This research was conducted in order to investigate response of NO, uptake and
distribution to limited nitrogen (N) stress and its influence on nitrogen use efficiency (NUE) in oilseed rape, and
supply scientific basis for understanding the physiological and NUE changes under limited-N stress condition.

[ Methods ] Oilseed rape genotype 814 was used as plant materials, and sand culture experiment was conducted
under normal-N (10 mmol/L) and limited-N (3 mmol/L, 1 mmol/L) levels. The response of root characteristics,
transpiration, NO, distribution and assimilation to limited-N stress and its influence on NO, uptake efficiency and
NUE were studied. [ Results ] Compared with the normal-N level, NO;™ content, total N, root biomass and root
uptake area were decreased significantly under limited-N level (3 mmol/L, 1 mmol/L), but ratio of (NO,)
shoot/root and (total N) shoot/root, ratio of root biomass/ shoot biomass were increased significantly. Stomatal
conductance and transpiration rate were increased significantly in oilseed rape under limited-N stress, which not
only stimulated NO; uptake, but also higher proportion of NO, distributed from root to shoot; meanwhile, water
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use efficiency was decreased significantly. There were no significant differences of NR and GS in root and shoot

between normal-N and limited-N treatments, chlorophyll content and photosynthesis were decreased significantly,

but photosynthetic NUE was increased significantly. [ Conclusions ] Total N and biomass of oilseed rape plants were

decreased significantly under limited-N stress, but the NUE was increased significantly, which is result from the

higher proportion of NO, distributed from root to shoot and higher photosynthetic NUE under limited-N stress.
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1108 Y E RS R E#R 23 %
04 - 5
—_ aA
= aA 2 bB T
E8 03t bB 1 ELY t
= § cC T 3 T
22 T £ =
£ = 1 EE3T
%802' o E
=3 g2t
il -
%S o1 | ) =
Al o1y
h EiG
0 - - 0 - -
10 3 1 10 3 1

NO,™ # ¥ Nitrate concentration (mmol/L)

NO,™ #  Nitrate concentration (mmol/L)

B3 TEAKREKRFETHRSASE, FEER
Fig. 3 Stomatal conductance, transpiration of oilseed rape in different nitrate concentration levels
[ (Note) : JikE EAIE/DN . KEFHRAZFRALFIFLE 0.05, 0.01 K25 035

Different small and capital letters above the bars indicate significant differences at the 0.05 and 0.01 levels, respectively.]

®1 FRITREKTE THRARRERE NO, KE

Table 1 Volume of xylemsap, NO,” concentration of oilseed rape in different nitrate concentration levels

ARBFBBAAR (mL)

Volume of xylem sap

AU JE (mmol/L)
Nitrate concentration

NO; &4 (umol)
Total amount of NO,

NO; #JE (mmol/L)
NO;™ concentration

10 0.199 £+ 0.050 bB
3 1.311 £0.204 aA
1 0.305+0.034 bB

5.240 £ 1.076 aA 1.013 £ 0.166 aA
0.582+0.087 cB 0.754 £ 0.082 bAB
2.009 £ 0.170 bB 0.614 +0.097 bB

# (Note) : FIFVEIREAR/N, KEFRHFRABLEZE 0.05, 0.01 KF-2£5 52 Values followed by different small and capital

letters indicate significant differences among different treatments at the 0.05 and 0.01 levels, respectively.
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Table 2 Photosynthetic nitrogen use efficiency and water use efficiency (WUE) of oilseed rape in different
nitrate concentration levels

AL (mmol/L) SPAD fH AR [CO, pmol/(m?'s)] HEEZ R [CO, pmol/(g-s)] WUE
Nitrate concentration SPAD value Photosynthetic rate Photosynthetic nitrogen use efficiency (CO, umol/mmol, H,0)
10 54.98 £3.12 aA 32.96 +0.65 aA 27.10+1.13 cB 9.43 £0.38 aA
3 46.26 + 1.63 bB 29.97 £ 0.94 bA 32.26 £ 0.98 bAB 7.68 £0.43 bB
1 42.40 +2.68 bB 28.64 + 1.27 bA 37.43 £2.56 aA 6.71 £0.30 cC
7 (Note) : RFVEHREAF/N, KEFRA> I FRAEEZE 0.05, 0.01 /K FE257 1.3 Values followed by different small and capital

letters indicate significant differences among different treatments at the 0.05 and 0.01 levels, respectively.
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Table 3 Nitrogen and dry matter accumulation, nitrogen uptake and utilize efficiency of oilseed rape in different

nitrate concentration levels

R (mmol/L) M (¢/plant)

bW (¢/ plant, DW) AEAR S A Y1 (¢/plant, DW) A ZEWKRCR (%) BREFHRCE (g/g)

Nitrate concentration Total N Aboveground biomass Plant biomass N uptake efficiency N use efficiency
10 0.45+0.04 aA 8.65+0.25 aA 13.29 +£0.35 aA 0.18+0.02 cC 29.71£2.24 cC
3 0.18+£0.01 bB 4.36 +0.50 bB 6.95+0.63 bB 0.24+0.02 bB 39.13+3.39bB
1 0.11+0.00 cB 3.22+£0.10cC 5.60+0.32 cB 0.44£0.01 aA 51.62 +3.03 aA
H (Note) : [RIFIEHREARE/N . KEFEESDIFRAIREZE 0.05, 0.01 K255 2% Values followed by different small and capital

letters indicate significant differences among different treatments at the 0.05 and 0.01 levels, respectively.
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