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Growth of sugar beet and its nitrogen uptake and utilization influenced by
nitrogen level under different salinity

WEI Xian-zhen', ZHAO Bin'?, WU Xiao-yan''?, SONG Yun-tao'
(1. Tianjin Recyclable Resources Institute, China CO — OP, Tianjin 300191, China;
2. Tianjin Resources Recycling Technology of Electronic Waste Engineering Center , Tianjin 300191, China)

Abstract: In a pot experiment, sodium chloride was used to imitate three salinity level: mild(S;), medium (S,)
and serious(S3) to investigate the effect of nitrogen fertilization on the growth and development, nitrogen uptake and uti-
lization in sugar beet in salt environment. The main results were shown as follows: (1) Nitrogen application (0.3 ~2.4
g+kg™!) can significantly alleviate the damage caused by salt stress to sugar beet and enhance its ability to survive under
salt stress. In mild(S;) and medium(S,) salt concentration, the optimum nitrogen application of sugar beet was 1.2 g-
kg™!. In high (S;) salt concentration, the optimum nitrogen application was 0.6 g*kg™'. (2) The osmotic potential of
sugar beet leaves decreased with nitrogen application increasing (0 ~2.4 g+kg™") in three concentration of NaCl and os-
motic adjustment ability showed an trend of increase. (3) Nitrogen application could promote the synthesis of photosyn-
thetic pigments in beet assimilation branches under different salinity, resulting in a high photosynthetic efficiency. (4)
Both nitrogen productivity and agronomic nitrogen use efficiency showed a descending trend with nitrogen application in-
creasing in three concentration of NaCl. They dropped dramatically when nitrogen application was 0.3 ~ 1.2 g-kg™!.

Both nitrogen productivity and nitrogen agronomic efficiency ranked as S; ~ S, ~ S; in the same nitrogen level. (5) Nitro-
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gen content in tuber, petiole and leaf of sugar beet increased with nitrogen application increasing (0 ~2.4 g-kg™') in

three concentration of NaCl. Nitrogen content generally appeared as leaf > petiole > tuber in the same nitrogen level. (6)

The upper limit of nitrogen application was 1.39, 1.33 g-kg™ ' and 1.24 g-kg™"'in the S;, S, and S; salinity, and for

each of them, the highest yield of sugar beet of 90.09, 72.86 g+pot ™' and 32.47 g+ pot ' respectively, was harvested.

Keywords: sugar beet; salt stress; nitrogen fertilizer application level; nitrogen use efficiency; growth and devel-

opment; osmotic potential
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Fig.1 Dry weight of beet shoot and roots under different salt salinity and nitrogen levels
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Table 1  Effect of nitrogen level on photosynthetic pigments of sugar beet leaves under salt environment (mean = SD)
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Salinity Nitrogen /(mgg™") /(mgg™") /(mgg™") /(mgg™") Chl.a/ Chl.b
No 0.494 + 0.066a 0.185+0.032a 0.678 £0.097a 0.104 £0.015a 2.688 £ 0.168ab
N, 0.857 £0.139b 0.255+0.032a 1.112+£0.171b 0.184 +0.040b 3.349 +0.169d
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for different salt salinity
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Table 2 Nitrogen uptake and nitrogen absorption efficiency in beet seedlings under different salt salinity and nitrogen levels (mean + SD)

AbFE Treatment W% % B Nitrogen uptake/(g*pot~!) LRI
g S 2 i 2
diy N o o i i
Sarkg 1) Sarke 1) uberous root Petiole Leaf Whole plant efficiency/ %
No 0.019 +0.002a 0.008  0.002a 0.0250.004a 0.052+0.007a —
N, 0.272 +0.025ab 0.075+0.008a 0.31320.033b 0.660 = 0.053b 17.35+ 1.49b
N, 0.591 + 0. 344hc 0.237+0.023b 0.700 = 0.034c 1.527 +0.324c 20.73 +4.50b
Ns 0.683 +0.069¢ 0.509 +0.099d 1.382+0.130e 2.574+0.152¢ 17.63 + 1.06b
N, 0.441 + 0. 143he 0.376 +0.020c 1.116 +0.243d 1.933+0.161d 6.59+0.56a
No 0.036 +0.005a 0.010  0.003a 0.030 = 0.007a 0.076 = 0.005a —
N, 0.165+0.021b 0.072+0.027b 0.284+0.118b 0.521+0.154b 13.20 + 4.28b
N, 0.418 +0.035¢ 0.2510.043¢ 0.788 +0.202¢ 1.457+0.185¢ 19.60 +2.57c
Ns 0.506 0. 104c 0.418 +0.012d 1.116 +0.095d 2.04120.032d 13.86+0.22b
N, 0.237+0.048b 0.284 % 0.054c 0.909 + 0. 146¢d 1.430 +0.247¢ 4.81+0.86a
No 0.014 +0.002a 0.008 +0.001a 0.023 +0.002a 0.046 = 0.004a —
N, 0.139+0.031b 0.075+0.017a 0.387+0.082b 0.601 = 0.059h 15.76 + 1.65¢
N, 0.204 + 0.056b 0.194 + 0.046b 0.662 +0.155¢ 1.060 +0.222¢ 14.25 +3.08¢c
Ns 0.152+0.004b 0.193+0.023b 0.647 = 0.222hc 0.992 +0.205¢ 6.66+ 1.42b
N, 0.136 +0.063b 0.172+0.067b 0.571 0. 130hc 0.879 +0.007c 2.94+0.02a
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Fig.5 Nitrogen productivity and nitrogen use efficiency of beet under different salt salinity and nitrogen levels
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