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Effects of nitrogen management on nitrogen use efficiency and yield of
sugar beet under drip irrigation in arid regions

SU Ji-xia, WANG Kai-yong, FEI Cong, LI Yang-yang, FAN Hua
( College of Agronomy, Shihezi University , Shihezi, Xinjiang 832003, China)

Abstract: The experiment was conducted to study the effects of nitrogen managem enton nitrogen use efficiency and
yield of sugar beet under drip irrigation in arid regions, with the timing treatments of N1, N2, and N3. The results
showed that dry matter accumulation of sugar beet increased from seedling to root enlargement stage, and then fell steadi-
ly. Nitrogen management had no significant effect on dry matter accumulation of sugar beet in seeding, leaf rapid growth
stage and root enlargement stage, but there was a significant difference at sucrose accumulation stage and harvest stage .
There is hysteresis between the N accumulation of sugar beet and the N rate. The total N accumulation and the transloca-
tion amount showed an order of N1 > N2 > N3 > CK, and the translocation rate of nitrogen as N1 > N2> CK > N3. The N
agronomic efficiency and N apparent use efficiency was N2 > N3 > N1 and N3 > N2 > N1, respectively. N agronomic effi-
ciency and N apparent use efficiency in the N2 treatment were 14% and 4% higher than that in the N1 and N3 treat-
ment, and there was a significant difference among the treatments. The sugar yields were N3 > N2 > N1 > CK in the har-
vest, and the amount of K \Na and a — amino in root was CK < N2 < N3 < N1. From the sugar yield and nitrogen use effi-
ciency, the N3 (4:4:2) treatment can be used for reasonable nitrogen management mode of sugar beet under drip irriga-
tion in North Xinjiang.
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DA A7 >R 2R A2 i Al Beta356 (36 [E Be-
taseed 23 FIHEHE) I HP B, F 2015 4EAE A F K
2p A B i il (45°19'N, 86°03" E) #47 HH (] 42 il 1K
55, 150 DX A 8 A R R K -, b Dy EE 4L, 0 ~ 20
em FIEA LR & A 13.25 g- kg™, A 0. 89
gokg™ !, B MR A 58. 67 mg - kg, B 22. 56
mg-kg ™!, HALE 249.51 mg kg™, pH 7.3,

G 4 ASAEHL, DL it 20 25 10 Ak 3 Ry o)
(CK) , HAx 3 AL F 36 it Lo B 78 Fi 52 it A PR s
BRI SR R - W B B 43 R 6:31:1.5:3:
2.4:4:2(F N1.N2 N3 /R ) o /NXEIFR 48 m* (4 m
x 12 m) , B EL 3 K, HEFEHLHES], £ /N X
% 1 m AR5 17, 4 7 15 HIEF, 10 7 6 HIkIK,
RUIE WAL VP AC it FH &= 53 51 N 585 kg-hm ™2, P,0s
345 kg*hm~2,K,0 210 kg* hm ™2, B4 AL &) T 7% Fh
LD, 150 H BUIE R PR 3R, 4 4% I 0 B 491 42 95
i, AR 5 9150508 6 A 10 H.7 A 15 HF1 8 A 20
Ho MRATEERCE 57N 50 em x 14 em(EIA7HE Jy 50
em, BRIE N 14 em) , &Fh 3 FE H1.43 x 1008k - hm ™2,
TR E RO T 2 B, B 1 BRI 2
TTESE . AL B K 3 7 333.7 m* - hm =2, HiAy
R KH
1.2 ARFE

3 IAE T S T L AR 3G K AR R

1 W5 AR SRRSO A T BURE | 45 A PRI LR 34
—2 ) 5 BREHSE, 7E 105°C F 747 30 min, 80°C T4t
TEEEFICH® T RA R, Z 586 0. 15
mm) P74 E TR A E A S I, SR H,S0,
- H,0 TH & LG8 AR W o i WOk X
B b PRI TRE /N DX HE AT 5208, 3R AR S R |
BBy I K, B Bof FR o AR i =, 943 B 10 #
T PR o2, PRI 0 5T B 30 43 A A o B
(K. Naa - 8% .
1.3 BIEITERSH

HRYEAE i R & A R A R A
B AR BH R GBHR PR AR Mok /I
RAEE RN A P ROR BACE R TR L) SRR
FFI20-10 1L SPSS 19,0 #EF TR 41T, Hirh £
HHLBCR A LSD %, ARVINE FEEFR 0.05 /K F-22
ERTE N

BT R E R (kg-hm™2) = F A 28 B
TR R x ARG

B AR R B (kg hm™?) = S K HHY 4
WERARMER

RFBH A (kg-hm™?) = YRR KA R vk b 1
FRARR R - WO IIAE b A R R

REBHF (%) = RE B /PR KA bR
i EARRR LR = x 100%

TUHRRE (%) = AR s at /WO IR A R R
i x 100

RUWRAEE (%) = BORIA PR B AR R &/ 0K
IR PR AR 2B x 100

AARFFHR (kg kg™") = GERE X AEY 7 i -
R HIXAEY 7 i) /i A

RFEMAIR(%) = QR XAEYRAE - A
25 HIXAEY IR A i) /i A x 100

2 AR5

2.1 RIBEEMNHEHZTYRRENZME
X IEAIE, R R i X T Y R R R
M 3 (% 1), Bl AL B I RE 4 E B T
S RIET RS AR A 5, IR AE PR I K ik
BN AAG . AL A 9 R 22 0 A SR
AP A A R HROAR I I 1 2R 0k 3 d 2k 2
TERE > IR Z IO IR R BT Y B R e
T CK AR B (HL 4% it AE Ah B ) 22 S S i 2 43 A
FZ TP AR B KR RIS N1 > N2 > N3 > (K,
WK IAZEF N N2 > N1 > N3 > CK., 2 B i Al 4 3 A7
FITHE RIS AE B R B R Z &7
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Table 1 Biomass accumulation of sugar beet at different
periods under different treatments
b5 il
R S+ Y
b3 : A= K4 W)
Seedling C Root Sucrose
Treatment Leaf rapid . Harvest
stage enlargement accumulation
growth stage
stage stage
CK 8.08a 37.90a 91.42a 23.01b 34.20b
N1 8.47a 53.96a 99.66a 44 .10a 51.89%a
N2 8.58a 52.24a 75.67a 43.14a 57.49a
N3 8.35a 50.11a 94.02a 34.86ab 47.03ab

T RS R [F FRERIRTE P <0.05 K255 8%, A,
Note: data in the same column followed by different letter indicate sig-

nificant difference at P <0.05 level, the same below.

2.2 RIBEEMNEEHZRERK.EHEHNZIT

FALPHESR A Z B B R B B R AR
LB 25 5 (% 2) o AbHE] 19 280 36 o BE AR R e e T
Tl FVE2E 5, AR R NTON2 N3 AR 3 I 25
T CK, HUARRE A AR 43 BRI R B N1 > N2
>N3> CK, £ B N2 > N1 > N3 > CK, £
RIS A R B B R i 5% B Bt U A HU AT AE—
PR e, B E P DA A K it R0 1 Ak 3L ]
RENER R IAA BB EEER . KL
PR R MFEE RPN N1 > N2> N3 > CK, ZH R K
SRR SR S I AR A K U B AR A —
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Table 2 N accumulation and percentage of sugar

beet under different treatments

REMBEFES N accumulation/ ( kg hm~ 2)

JSYAE 5 s
s LN PR W5y Total N
W AR R TR ’ accumul-
Treatment : P - lierRit] R
Seedling Leaf rapid Root Sucrose H . ation
stage growth  enlargement accumulation arves /(kg*hm™2)
stage stage stage
CK 25.91a 55.72b 115.67c 61.95¢ 44.91c 304.16
NI  28.58a 92.79a 196.28a  153.23a 111.12b 582.00
N2 26.35a 92.85a 170.97b  149.31a 135.47 a 574.94
N3 25.09a 74.63a 158.74b  115.29b 108.82b 482.57

B AR B FHES 7 (K 3). NLLN2 WA
Risk R Mis R W25 T CK M N3 4bs, Bk
P NI >N2>N3>CK A1 Nl>N2>CK>N3,HA
N1 ZbFE R R R 2 | As 5 %05 b CK N2 F1 N3
IEFRT T 78.07% . 19.35% F1 71.78% ;56.79% .
17.03% 1 62.35% . 5 AbH A & DTk F RN N1
> N2> CK > N3, Horfr N1 AL B 9 R0 R 5Tk 5 51 L

CK.N2 Al N3 &b B4 @& T 57. 80% . 49. 94% Al
65.97% o FRILLIRIA] R K is FEAFIE 5 /R EALSR
i AR R 2
®3 TEAREETHEHKNAREIEHE
Table 3 N translocation of sugar beet under

different nitrogen managements

e B LR D&
Treatment Translocated Translocated Contribution
’ amount/ (kg*hm~?) rate/ % /%
CK 6.30b 11.90b 34.16b
N1 28.74a 27.54a 80.9%4a
N2 23.18a 22.85a 40.52b
N3 8.11b 10.37b 27.54h

RARIBTEX RS EL AR =R HE AR
AR 25 5 (R 4) o 5B A BOIRHE S 3
A N2> CK > N1 > N3, Hor N2 b3 i) 3k 16 40y
AL CKON1 Fil N3 Kb BREE &5 T 34% .54% Fil 59% .
B RA AR R N N2 > N3 > N1, Hifr N2
AEFRA A 2= R 230 B NT AT N3 A3 T
14% M 4% . AR FWA R R A N3 > N2 >
N1, Hio N3 A i 042 LR 2R 453l EE NT AT N2
ISR T 17% M 5% . F£HIS N1 M, ARG
JE A F TRl A = WOSOR] T, T4 S A ™ o

R4 ARARREZETHEMHRMERLESH
Table 4 N use efficiency of sugar beet under

different nitrogen managements

g RS i A FR AR
Treatment N harvest index N agronomic efficiency N apparent use
reatmen /% / (kg kg™1) efficiency/ %

CK 32.56b — —

N1 28.13¢ 80.67¢ 7.27¢
N2 43.72a 91.5% 8.08b
N3 27.64c 88.12b 8.52a

2.3 RIBEEMNEEREFERBROTME
ANFRAFZE T, FISCHAR ST SRS ™
PR DA SR BSR4 A R BT (3% 5) , Ok
15 A PRI S W S 2 e T CK, HLAE it T Ak 34 1)
PSR, HREH R N3 > N2> N1 > CK, #i g
PR h s B IERE Y B (K Na Fl o - BASR) W
TRTEREERIBOR , 5 B AR 5 BT E 2R, IR
WA AL BEHLAR FF K Na Fl @ - RASREI N CK < N2
<N3< NI, BR}TEEHAR S o - AEAGEREIRT
HAAEFEAS , A [R)Ab BR [ HRAR H K Na 7 5 A8 21 i
TS LA R R U T, N2 b BT AR
AR EE R BN R A R 12 F



5513 SRR A RIS S X T 5 DT T S U R ™ i ) s 75
F5 AEEELETHIEER MR
Table 5 Yield and quality of sugar beet under different nitrogen managements
PR/ (kg B ") CL S oy PR a - BER
il . . . . : K Na S
Treatment Fresh root yield Sugar content Yield Sugar yield % % @ — amino nitrogen
/(kg~plant’l) / % /( x 10° kg'hm’z) /( x 10° kg'hm’z) /(p.g'g’l)
CK 0.28b 16.0a 27.95b 5.36b 1.12a 0.05a 19.88b
N1 0.75a 13.6b 75.14a 12.30a 1.07a 0.14a 39.88a
N2 0.82a 13.0b 81.53a 12.96a 0.73a 0.08a 32.56a
N3 0.80a 13.6b 79.50a 13.06a 0.9%4a 0.17a 35.06a
N A [3] Ghamamia H S, Arji I, Sepehri S, et al. Evaluation and comparison
3 lj‘ 14 of drip and conventional irrigation methods on sugar beets in a semiarid
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TE 650 g LT AR FE A5 MR 2 IE A G, FE L 2 5
FI g A 213 AR BR ST AE SRR, 5 R R
Bt BEAH L, it 205 4540 P EH S bR 2 8 ks
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