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Effect of nitrogen management on yield and water and nitrogen
utilization of sugar beet under regulated deficit irrigation

ZHOU Hongliang' , ZHANG Lijuan', LIU Ningning', FEI Cong', SU Jixia', ZENG Zhouyuan®, FAN Hua'
(1. College of Agronomy, Shihezi University, Shihezi, Xinjiang 832003, China;
2. Turpan Experimental Middle School, Turpan, Xinjiang 838000, China)

Abstract: Beta 356 was used as test material and the effects of three nitrogen (N) application rates and three
top dressing ratios on sugar beet growth physiological characteristics, yield, and water and fertilizer use efficiency
under regulated deficit irrigation were studied. The results showed that when 225 kg + hm™ N fertilizer was applied
on the basis of 50% and 30% of field water capacity (6,) under the regulated deficit irrigation at the canopy devel-
opment and storage root development, respectively, the leaf area index (124.39% ~143.87% ) and chlorophyll con-
tent (23.03% ~119.80% ) were significantly increased by increasing the proportion of base fertilizer. Nitrogen ap-
plication with 30%8, deficit regulation irrigation in sugar accumulation growth had little effect on leaf area index,
but it was beneficial to increase chlorophyll content in leaves. The total amount of dry matter increased by 34.08% ~

56.84% and 32.43% ~76.26% , respectively, in the storage root development and sugar accumulation growth com-

Y5 B #1:2019-12-10 & B H #§:2020-10-25

E& TR HR ARSI H (31660360,31771720) ; FrifAE i 25 4% M b & AR RHE Q8 4075 A A 1R (2018CB029) ; A1 F K
2 8 bBh-B A A e ) ( GTHZ201706)

EE B L5 (1996-) , 5, SN Bl FFE A BFFE 05 18 VRS AE BEAEZS . E-mail : 1677210531@ qq.com

BEEE BIE1983-) , & a7, #8% , t EENFAEY A S F TS, E-mail : fanhua@ shzu.edu



160 T2 XA A5 38 %

pared with that in the control group, but the total amount of dry matter did not reach significant difference between
the two treatments. The yield increased and decreased with increasing N application and the proportion of basic fer-
tilizer, and the sugar content decreased with increasing N application. The agronomic efficiency and irrigation water
use efficiency of N fertilizer were the highest under the treatment of N2T1, and the irrigation water use efficiency
was increased by 82.50% compared with the control. The sugar yield and water-sugar ratio of the two N application
treatments were increased by 31.66% ~63.41% and 31.82% ~63.64% , respectively. Under the condition of regula-
ted deficit irrigation, increasing N application was beneficial to increasing sugar yield, but the yield was not signifi-
cant. When the proportion of basal fertilizer was 20% , that of canopy development was 60% and that of storage root
development was 20% , sugar content and sugar yield of sugar beet were improved, and water-sugar ratio and N uti-
lization efficiency were higher. Therefore, the application of 150 kg « hm™ N in the model of T1 (20 : 60 : 20)
had a certain regulatory effect on regulated deficit irrigation.

Keywords: regulated deficit irrigation; drip irrigation; sugar beet; nitrogen management; sugar yield
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Table 1  Application amount of urea in each district during the growth period of sugar beet under regulated deficit irrigation
WA $HFhl i oA SRR BT g
Nitrogen Ratio Before sowing Seedling stage ~ Canopy development Storage root Sugar accumulation Total

development growth
NO 0 0 0 0 0 0
T1 117.39 0 352.17 117.39 0 586.95
N1 T2 176.09 0 293.48 117.39 0 586.95
T3 234.78 0 234.78 117.39 0 586.95
T1 176.09 0 528.26 176.09 0 880.44
N2 T2 264.13 0 440.22 176.09 0 880.44
T3 352.17 0 352.17 176.09 0 880.44
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Fig.1 Effects of nitrogen management on LAI of sugar beet under regulated deficit irrigation
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Table 2 Effect of nitrogen management on chlorophyll content in beet under regulated deficit irrigation

A . A/ (mg - g71) YRR/ (mg - g7") BT/ (mg - ¢7')
. ESichaa -
Nitrogen Rati Canopy development Storage root development Sugar accumulation growth
_ atio
/ (kg - hm™) a G, Cy Car Gy Cy Car C, G, Cy Car
NO 1.15d 0.39%¢ 1.52¢ 0.35d 0.76e 0.21e 0.96d 0.35d 0.80d 0.28b 1.02¢ 0.37d
T1 1.23cd  0.40de 1.60bc  0.43¢ 1.27d 0.49h 1.67¢ 0.59b 1.35ab  0.27b 1.75a 0.50a
N1 T2 1.26bc¢  0.41cd  1.66b 0.44bc 1.29¢d  0.42¢ 1.70¢ 0.54¢ 1.24be¢  0.27b 1.36b 0.38d
T3 1.40a 0.46a 1.89a 0.47ab 1.47b 0.45be¢  1.83b 0.54¢ 1.11c 0.33ab  1.31b 0.38d
T1 1.45a  0.43bc  1.88a  0.44bc 1.64a 0.46b 2.16a 0.63a 1.42a 0.37a 1.76a  0.45bc
N2 T2 1.32b  0.42¢ 1.71b  0.44bc 1.36c  0.38d 1.73¢  0.54¢ 1.4la  0.35ab 1.75a  0.48ab
T3 1.42a  0.45ab 1.87a  0.48a 1.62a 0.54a 2.11a 0.65a 1.34ab  0.40a 1.73a  0.43¢
N 450 (A)Eﬂ‘/ﬁxﬂ . 450 (B)E‘I‘M,ﬂﬁ
= Seedling stage @ + Canopy development
= =
20360 20360
o o
E z r 286.76a
5} 5} N N
E 270 = 270 230.74ab 215 09 243.82ab
Z g 187.52b
5 180t & 180
i I
=S =4
;Q: T 17.39ab 70ab, }\% "
S 16.70 ;
H- . 101452'51321.5&1 60200 221 4da H .
T1I T2 T3 | T1I T2 T3 T2 T3
NO N1 N2 NO N1
4t Hf Treatment b ¥ Treatment
. 450 (O H B A . 450 (DB 5 BB 1]
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2360 3615 5 3601 300.03ab [ ]
4 | 316.27a 599 (6a 305.28a 2 | 313.14ab 299.50ab o4
2 270 2
< <
g g
-~ -
5 180 &
b g
g % s
T i
0
ik ¥ Treatment b ¥ Treatment
i Root 1™ 4 Petiole I ) Leaf

T B P D7 B RO 3R FAR 9 B TR B, NS TR ORTE P<0.05 KR I

EE

Note: The number at the top of the bar chart represents the total dry matter mass of the plant, and

the lowercase letter represents the significance at the P<0.05 level.
B2 ASEREFHTREEENBEHRETYRENZI

Fig.2 Effects of nitrogen management on the dry matter weight in drip irrigation under regulated deficit irrigation
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Effects of nitrogen management on root-shoot ratio of beet under regulated deficit irrigation
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Table 3  Effects of nitrogen management on yield and quality of beet under regulated deficit irrigation
aE=N
LT 2 it e . - i
(ke + hm2) Ratio Sugar 3Yleld . Sugar yield . (kg - ke (kg - m) Water—yle]dlatlo
content/ % /(x10°kg - hm™) /(x10°kg » hm™) /(kg-m™)
NO 16.46bc 64.22d 10.55b - 9.37d 1.54b
T1 17.85a 93.63c¢ 16.72a 0.20ab 13.66¢ 2.44a
N1 T2 16.19bc 85.44c¢ 13.89a 0.14ab 12.47¢ 2.03a
T3 17.29ab 82.34c¢ 14.25a 0.12b 12.01¢ 2.08a
T1 13.97d 117.24a 16.40a 0.24a 17.10a 2.39a
N2 T2 15.36¢ 111.83ab 17.24a 0.21ab 16.31ab 2.52a
T3 17.02ab 97.17¢ 16.55a 0.15ab 14.18bc 2.41a
ey % % * % % % ns % % % %
Difference analysis r * * ¥ * *
xT # ok ns ns ns ns ns

1 NAE Fm RNL R A 2E R FHEOCR | iWUE s KRR

# FRFE P<0.05 K P FZEREIE; « « FORILEI B E KT,

Note: NAE in the table represents the agricultural utilization efficiency of nitrogen fertilizer, and iWUE represents the utilization efficiency of irriga-

tion water. * indicates significant difference at P<0.05 level;

# * denotes an extremely significant level.
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