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Abstract: In order to investigate the effects of nitrogen fertilization amount on the growth rate and the accumulation,
transfer and use efficiency of nitrogen in sugar beet under drip irrigation in the cool and dry region of Inner Mongolia and
in order to select the best nitrogen fertilization amount for sugar beet by drip irrigation with mulch in this area, a two
years field test was carried out to perform a dynamic analysis on sugar beet dry matter accumulation, nitrogen accumula-
tion amount in different organs, nitrogen increasing rate and yield components. The differences in nitrogen use efficiency,
yield and sugar content among different nitrogen levels were elucidated. The field locating trials with single factor ran-
domized block design were repeated for 4 times. The results showed that the agronomic characteristics of sugar beet all
showed an increasing firstly and then decreasing trend with the increase of nitrogen fertilization amounts. 50, 100 kg*
hm~? and 150 kg*hm ™2 showed better result than others. The sugar content became decreased with the increase of nitro-
gen fertilization. Furthermore, sugar contents by non-basal fertilizer treatment were 3.20% , 3.63%, 8.30%, 3.07%
and 12.24% respectively higher than those by 0, 50, 100, 150 kg*hm ™2 and 200 kg*hm~2. The nitrogen accumulation

amount of sugar beet both showed an increasing trend with the increase of nitrogen rate and the progression of growth peri-

%5 H #7:2015-05-25

BEETE : N5 RO Rl B 5 4R G157 5 4 (2014QNJIN10) 5 [H ZR AR B AL 7= Mk 3 AR 14 22 (CARS — 2103) 5 52 B T4 X {7k 571
BRI A RN FE " (NJZC13028)

YEZ v FPIR L (1983—) , 2, NG IEIL A, 101, B RO 04, E 2 N FEAE W R 5 2 SHHE# 9T o E-mail: guoxiaoxia2008 @ 126.

come



" TR A TS

5 34 45

od. The nitrogen recovery efficiency showed a firstly increasing and then decreasing trend with the increase of nitrogen

fertilization amount, but the nitrogen agronomic efficiency, nitrogen physiological efficiency and nitrogen partial factor

productivity all showed a decreasing trend. Based on the results from agronomic characteristics, yield, sugar content and

nitrogen use efficiency, the treatment of 100 kg*hm™2 was the best for this area. Through the analysis of the law for sugar

beet yield formation and the variation law of nitrogen accumulation, transfer and use efficiency under different nitrogen

fertilization amount can be employed to provide a theoretical and technological basis for high yield, good quality and high

benefit of sugar beet.

Keywords: nitrogen fertilization amount; drip irrigation with mulch; sugar beet; nitrogen use efficiency; sugar

content; yield
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Table 1 Soil nutrient state of the experimental field

335> Soil nutrient

% LR 2R L B A S
Soil Organic matter Total N Total P Alkali N Olsen P Available K pH
/(g'kg_l) /(g'kg_]) /(g'kg'l) /(mg'kg'l) /(mg'kg_]) /(mg'kg'l)
e+ Loam soil 26.38 1.01 0.69 101.31 16.5 159.90 8.15
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Fig.1 Effects of nitrogen fertilization amount on sugar beet yield under drip irrigation
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Table 2 Effects of nitrogen fertilization amount on the growth process of sugar beet under drip irrigation
1 354541 Morphological index
Date i s . i R R it U A
(m-d) Treatment Plant high Iﬁj )ju ﬁer Leaf fresh weight  Stem fresh weight ~ Root fresh weight Leaf area
/em /(kg*hm~2) /(kg+hm=2) /(kg*hm~2) index
NO 36.20 cd 12.60 ¢ 8622.00 d 4062.75 e 3031.50 d 1.68 ¢
NI 34.75d 12.30 d 7812.75 e 3969.00 e 2322.00 e 1.35d
N2 39.71 ab 12.80 b 9718.50 ¢ 6343.50 b 3606.00 b 1.84 b
00-0 N3 39.78 a 13.20 a 10968.75 a 6681.00 a 4044.00 a 2.19 a
N4 38.33 abc 13.20 a 10062.75 b 5893.50 ¢ 3537.75 b 1.73 ¢
N5 37.00 bed 12.70 be 9031.50 ed 4968.75 d 3275.25 ¢ 1.71 ¢
NO 71.50 ¢ 18.20 b 31074.75 d 43218.75 e 32006.25 d 5.08 ¢
N1 69.55 ¢ 18.40 b 27150.00 e 40293.75 29796.75 e 4.87 ¢
N2 75.10 b 20.50 a 32718.75 d 49719.00 d 34162.50 ¢ 5.77b
7= N3 80.80 a 19.75 b 36468.75 ¢ 54725.25 ¢ 39294.00 a 5.94 ab
N4 81.50 a 20.50 a 40250.25 b 56612.25 b 36768.75 b 6.34 a
N5 75.58 ab 21.20 a 43050.00 a 65256.00 a 34247.25 ¢ 5.75b
NO 66.44 be 23.33 ab 19333.50 ¢ 43291.50 d 89133.00 ab 4.56 ¢
N1 64.22 ¢ 22.89 b 16250.25 d 38958.00 e 85191.75 b 4.13 ¢
N2 68.89 be 21.89 b 20375.25 b 45000.00 cd 89829.00 a 6.13 a
8- N3 71.67 a 23.89 a 22374.75 a 52625.25 b 91308.00 a 5.60 b
N4 69.11 b 24.00 a 20667.00 b 58125.00 a 88992.00 ab 5.50 b
N5 66.56 be 23.67 a 19958.25 be 48000.00 be 87658.50 b 5.18 b
NO 60.11 23.11 ab 10125.00 e 23750.25 d 91958.25 ¢ 2.3
NI 60.56 be 22.89 abe 9083.25 f 22666.50 e 89667.00 d 2.29 e
N2 62.22 be 22.67 be 11916.75 d 25875.00 ¢ 104916.75 a 3.59 b
® -0 N3 66.33 a 24.00 a 14333.25 a 32458.50 a 106625.25 a 3.8 a
N4 62.67 b 23.22 ab 13250.25 b 27583.50 b 98708.25 b 3.37¢
N5 61.89 be 22.00 ¢ 12958.50 ¢ 23916.75 d 96666.75 b 3.16d

T - [RISVEOIR 5 AN ] 7B R AR BRI 25 5235 5% B FH KK

Note: Values followed by different letters in a column are significantly different among treatments at the 5% level.
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Fig.2  Effects of nitrogen fertilization amount on

sugar content and sugar yield under drip irrigation
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Fig.3 Effects of nitrogen fertilization amount on dynamic allocation of sugar beet dry matter and nitrogen increasing rate
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Table 3  Effects of nitrogen rate on nitrogen accumulation of sugar beet
Bepy Jb g H TG REX Days after seedling emergence/d
Organ Treatment 45 70 105 135 170
NO 58.80 f 173.40 f 303.60 e 259.05 e 236.70 e
N1 64.20 e 228.75 e 399.00 d 341.25d 293.10d
Sk N2 88.80 d 284.25 d 447.45 ¢ 365.85 ¢ 331.95 ¢
Whole plant N3 98.70 c 309.00 ¢ 529.35 b 395.40 b 369.60 b
N4 109.20 b 346.80 b 589.65 a 437.55 a 404.55 a
N5 118.50 a 413.55 a 627.30 a 447.15 a 424.65 a
NO 51.90 d 98.40 e 160.95 e 80.40 f 70.35 f
N1 55.35d 128.40 d 219.30 d 91.65 e 85.95 e
B N2 77.25 ¢ 161.85 ¢ 225.30d 109.65 d 96.75 d
Leaf N3 84.75 b 175.50 ¢ 244.05 ¢ 134.55 ¢ 123.15 ¢
N4 89.25 b 208.35 b 292.05 b 168.30 b 135.75 b
N5 96.75 a 262.50 a 311.70 a 173.10 a 142.95 a
NO 3.60 f 48.90 f 63.75d 44.55 e 36.90 e
N1 4.35e 63.30 e 71.55 ¢ 56.10 d 45.60 d
ZEFF N2 6.15d 71.85d 78.90 b 56.55d 49.35 ¢
Stalk N3 8.10 ¢ 82.20 ¢ 99.30 a 59.70 ¢ 58.35 b
N4 12.75 b 84.30 b 99.75 a 63.90 b 58.80 b
N5 13.65 a 90.30 a 100.80 a 64.35 a 60.30 a
NO 3.30 f 26.10d 78.90 f 134.10 d 129.45 e
NI 4.50 e 37.05 ¢ 108.15 e 193.50 ¢ 161.55 d
HutR N2 5.40d 50.55 b 143.25 d 199.65 be 185.85 ¢
Root tuber N3 5.85¢ 51.30 b 186.00 ¢ 201.15 ab 188.10 ¢
N4 7.20 b 54.15 a 197.85 b 205.35 a 210.00 b
N5 8.10 a 60.75 a 214.80 a 209.70 a 221.40 a
F4 EERAEXRTEEHRTBRENAENZME
Table 4  Effects of nitrogen rate on nitrogen use efficiency of sugar beet by drip irrigation under mulch
. RIEFFHZR Nitrogen use efficiency
Trf:tfinl R A 27 2 FLIR AN R A 3R 2 RN AR 7 11
NAE/(kg-kg™!) NRE/ % NPE/ (kg kg™") PFPN/ (kg kg™!)
NI — — — —
N2 134.09a 48.18b 278.31a 1605 .28a
N3 114.13b 62.59a 182.35b 849.73b
N4 52.28¢ 47.81b 109.35¢ 542.67c
N5 7.12d 20.51¢ 34.71d 374.91d
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