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FR Tk m M N 3 B SR R R R AN F F YRR
27 FEE, LW, FOUR’, #4830, kY

Py Ml A RS A T ST, DEAISAS010018

2P I KOl RS (19T ST, 19 A3 5010031

THE: #3% (Beta vulgaris)Z 4% B b 7 T 2a B AHEY, JURIERAEME ) RAT. KIeH 38 RN HIZ T TE4
REFHe, EHFELET T RIERF ELR5HS, ERMEERRBEXZ KR, ZEFRBETR., Hit, KiXET
2016~20174 £ N R H & 284 T mmBEA L T KRASE LT, RRKEABEEATE REARM. RE. 4.
KRR E M. TICH) R e = 209700, A#E A F KRS E R A 2 A s fo s 0RIE. 4R E:
JE T ML T, #35E RBO S Foet K AHBR L B BE(NR). RIS AR B4 (GS) & 1 ) [ R 3 FoifE /KB 0938 n
¥, ot Abeik A Kot B NRAGSHE MR &, RARBME SIS K IAR P GSE MR &, 5 TR B A Kk Fa—
B MARE I, REBIKFAIA R, REMRESH. REAA AR RERFHAZLB ., HELFTH
FE7K1 350~1 427 m’-hm?, Bebe36 5.3 150~179.22 kg-hm™, A ) F44 3 = i S 38 An, ) i /KRR A 3R 432 5.,
FHRIA): R K AABS ARML; REAARKE; ZRE

=K (Beta vulgaris) 23 E b 77 EE L FFE
Yo IR, At X S PE AR TR, DR
BB — K= X, RS HREAR R 2 1 )
SR, R AE(2016)HF 5T £ 1, BB TP AU
X SR 7 B DT R R AR, it 2 1 3 B R
R A tERe, IREIEYRE R . SR
AR T HR w7 5B (Hergert 2010), {H i 01 &
T8 R AGE, ARTRE LG B, SO PR SR P A
BEZ . JEK AT AR S EY o 23R W SOR R A, gt
A Y & 452018; WangZ52019; Zhangs5
2019; Trifonov&52018), A==, 4 N T 30
e, KRl P UIE, 18 RS R M. anrET
ST AEEHREE 2, SEEEE SR H17.88%
NPEAR14.56% /A4 (P IRAF2015) BRI S, 1BV
R, DUKBRAE. DAIETEZK . 2K I8 i e 5om) FH
S ARG E B . BFEERS G AR
BT # PR FRE o3 19K B A o (1
o, M RE AL EAA R 5 WAL, AT (2 3k RH == T
Perm. Uk, AW ICE KBRS &M FIREAN
I E 7K 2 R il 60 B 0 i S A i R AR
PRI, B A 9 SRR = R FR /K A
A HE A A R B S R

1 R57EE

1.1 58 HuAgE R
T2016~20174F7E N 58 7 5 22 840 T o 3 2

NIRRT, ZHAL T AR 4112°27", b5
40°26', J@ Iy T B ORRE MR SE, A H R %L
N3 026 h, A 2FIR2 500°C, TofE B—MeN 125 dfe
H, K EALE350~450 mm2 7], 201641201 74F
RS AE B A A 2 1) 8211.641215.2 mm,

TS A 3 ) E TR L S D5 R SR R K R A
(2016) FNy IRk E 7S TR ARG EL AT (2017), P i AR R
6.8 km.
1.2 I Hy

AR E S (Beta vulgaris L.)hFh: Bit 5Bk
HI1003’,
1.3 It

AT R4 IR L, RIS A 7 ORI
THEARTA B AR, —IREWIAT, A a1 — AR e A,
BEAKCE K R0, 2016495 E ) — R AID—
BT (ER2), WK FE R 2R &, 44N K°F,
oMb B, R EARHIHES, 7 AR 2~
X K6 m, %54 m, BNMEEREL, L4208 X,
201 74FEAE20164F 56 1 28 Al _b itk — 2D anfuikss, 7r
5 /N RE 7K R i 28 AN AR R kB4 N B R K
AR E, WK ERER =, KA
X it BEKEME A E &4 K (GR3), 164

ks 2019-05-05  1EE  2019-06-04
BE DR AR R T H (CARS-170201) 6
* JEIAE# (syzh36@aliyun.com).
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Table 1 Soil nutrient status
. LR/ BT Kotz R SR AR R TR/ BHUR &=/
R gke' gkg' gkg’ mg kg’ mg-kg’ mg-kg’ gkg’ pH
2016 0.51 0.28 12.36 86.63 9.90 109.59 11.26 8.30
2017 0.31 0.60 17.63 51.77 6.17 93.01 8.21 8.35
F2 BT (2016)
Table 2 Experiment design in 2016
i i SHUNE]
ﬁ@ Ji = M s B Ji = 3 -2 N =) -2
HEKE it e /K& /m* hm it 28 2 /kg - hm
WINI -1 -1 450.00 75.00
W4N1 1 -1 2700.00 75.00
WIN4 -1 1 450.00 315.00
W2N2 —0.131 5 —0.1315 1427.10 179.25
W4N3 1 0.394 4 2700.00 242 40
W3N4 0.394 4 1 2018.70 315.00
3 RIXELIH(2017) (K,0) 90 kg-hm™, JE/KE S H30 d, £ VK450
Table 3 Split plot design in 2017 m’-hm™; 7E9 H 29 H UK ET3E .
o e s L4 WEERRSE
WK 450 m’hm* Wi 1.4.1 BgSEMHINE
900 m*-hm™ w2 T ER A J5 B (nitrate reductase, NR)iF P il &
1350 m*-hm™ W3 L
Z: 8 SRR (2011 ) 7 1%
1800 m*-hm™ W4 Eﬁ{ ( i )FI’J/??/zE _
A 75 kg-hm NI B2 % & B (glutamine synthetase, GS)i 1
150 kg-hm'” N2 (R 5E 2 AR 3(2003) (1) 7 1%
225 kg-hm N3 — e
et — |
ot w42 ERRESENE

ARER, 5517 R R GEESR AR E HAE K 3 IR, AN A
AE); /NX K6 m, 565 m, FEANLEE4RER, JL684
INX, R SE A BENLHES . BIAEIREG AT #ES0 om, #k
P23 cm, FABFEE87 000%k-hm™. PILESHI#ES A
205 FS HISHIHT KA L&, ZIEHREGE
BEA6%), AL B B R 5 (% P,05 46%), FAE
FBRERHH (5 K,0 50%), AR CASERE 17 20— Rk
Tt N K, AR B - FC 75 F 51 H, 201645 it 7 A
(P,05) 180 kg-hm?, £ E(K,0) 75 kg-hm?, #E/K 8] f&
N20 d, BERHEKA50 m’-hm?, b, KA LR AN
NBRAE 5142 70081450 m’-hm?, Jiti U ) - BR AT
TPRAE 4> B A3 15H175 kg-hm™; FH 2R IR A] 29
H30H . 20174F AL (P,05) 108 kg-hm™, e

B ES A N R E O AT I AR
NY/T2017-2011 {HEYIRE. 5. SREMED .
143 BAEFARENITE

R AT (kg kgt UX HUAR P B/ A

AR AR R (kg kg ™)=Cile 280 X HUAR 7= i —
7 X YR 2/t

R OR FH 22 (%)=(it 20 X AE AR A R B —
ANt X R PR R 22 )/t 28 &< 100

SR A HR 2R (kg kg ™) = (it 280 DX HUAR 7= i —
AN it 5 DX B AR 77 )/t 2 X A R B R A it
AXHEMEER R E).

1.5 #Egt

KHISAS 9.013817T 77 2 4 #H7, GraphPad Prism 5

HEATIER
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2.1 KEFBE M EHFERRWEFH BRI
20161201 747 7K ZAE A AL B 2 ik AU
FE R A ENATE 2B R . B TFI2 1 m]
DA, KGN G 5 A B A (BLFE T s AR
AL E R BIEWIERAEE; fEH APUE
AR, AR RERTRAE, HERRERM
VK A A R G RE n. E2FATE H
—WEEIKT, KA 3 75 W 3 FT WA 7K 1
NERREERARE, F—#EBKFT, AR
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Fig.1 Effect of water and nitrogen coupling on foliage
nitrogen accumulation of sugar beet in 2016
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Fig.2 Effect of water and nitrogen coupling on foliage
nitrogen accumulation of sugar beet in 2017
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Fig.3 Effect of water and nitrogen coupling on root nitrogen

accumulation of sugar beet in 2016
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Fig.4 Effect of water and nitrogen coupling on root nitrogen

accumulation of sugar beet in 2017
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B8 0 S OE TR N By, LR B BN 4 3 K
IR B KM . PAEPUR T ZUR R E R — 5L

M4 AT LU H, AN AR & B AR R
A AR BRI E ) el B AR
I AR A K >R BB 23 S 3> 2 R R 0>
B, MPURP AR R E SAF A AR REN
EA51 E e BIMICAR R SRR BOHE 43 G >t AR
A A SHTRRE 23 AR >, HEDNER S A2 AT
MEAMEREBEUSBA T I NE, EEEHL
LYy, TS BE-FE P . ASRIKA
A At 7 280 7E SR b R M 5 B4 4 P B
ANTE], P2 R A AR FEW2N2 (2016) FTW3N2
(2017)rt AFAHAR P A AR R & AR B S A R
11 LU A8 7E AT I ARG AR K E MR e, TR
B J R 43 38K AR 23 R B HIE kb, A AT
P AN .

2.2 KEIBE I EHFEA R

NRZ — P A3 S B, A TR 3538 T B T
IR Eh, A E R BR Ry, St sl RE
REFMLEE 5855 . IWEISHTTLUE H, & 32t
T HNRIEPETE B SR AR H 2 e T s G PRk &
B e NPGE A KA B K E . ESEF
B, Al — B KT, NRIE M B 7K 2 8 o 2.3
T A —REBE S R, NRYE: th i it 20 = 1
T 52 38 e B TE HUAR BORE oy 3 K TR o A 2R
1, NRE M 5 MR A K 30— 2, ab 3
W3N3 5 HINRyE P2 5 T H AR AR B .

ME6H T LLE Y, & 3R & Wik iR GSiE T
BRI S BRI, fEHAR KO 8 K A
Bt KA, o 0 3T LR B U NR S 1 T — I 30
FEH R AR K, T F G ST B JE 7K = it 4
BN G0, (EN3FINA/K 2 6] 2 5 A 3

R4 KB E BT T B SR A I AATHUR Fh U Rl

Table 4 Nitrogen accumulation and distribution rate in foliage and root of sugar beet in growth period by water and nitrogen coupling

AR 6 I ST NGO SR o A R

AN B ISR AR S 5 A LA A

BB RILLH)% BB RILLE)%
o o bek PRIy A R R
”ﬁiﬁ wgy  HEAREE w0 T BaREm
2016 WINI 1.31 41.38 36.04 21.27 0.46 19.29 45.93 34.32
W4N1 1.24 43.61 35.62 19.53 0.42 21.58 45.69 3231
WIN4 1.16 42.05 37.29 19.49 0.42 19.42 45.96 34.21
W2N2 0.99 43.68 35.02 20.31 0.37 20.17 45.67 33.79
W4N3 0.97 45.24 35.86 17.93 0.37 2091 45.45 33.28
W3N4 0.98 46.22 32.44 20.36 0.37 20.83 46.52 32.28
2017 WINI 5.72 43.64 25.49 25.15 0.74 21.88 54.71 22.66
WIN2 5.35 44.26 26.32 24.06 0.76 21.97 55.26 22.01
WIN3 5.26 47.75 25.67 21.32 0.77 22.55 57.29 19.39
WIN4 5.13 49.07 26.15 19.66 0.72 22.83 57.72 18.72
W2N1 5.77 51.34 21.41 21.48 0.72 21.93 57.05 20.30
W2N2 5.02 47.50 25.70 21.78 0.67 20.97 54.56 23.80
W2N3 4.92 50.42 26.51 18.16 0.72 21.23 55.72 22.33
W2N4 4.87 52.58 25.48 17.07 0.71 20.95 52.71 25.63
W3N1 5.94 60.13 17.14 16.79 0.72 25.84 56.14 17.30
W3N2 491 55.79 20.82 18.48 0.69 24.77 55.63 18.91
W3N3 4.86 58.61 20.12 16.41 0.72 25.57 58.93 14.79
W3N4 4.90 61.86 19.39 13.86 0.70 25.67 55.25 18.37
W4N1 6.52 65.40 15.48 12.61 0.68 24.61 57.02 17.69
W4N2 5.23 59.55 16.93 18.30 0.62 23.21 55.75 20.41
W4N3 5.00 60.13 18.34 16.53 0.66 23.21 58.64 17.50
W4N4 5.19 65.93 18.29 10.59 0.65 24.76 57.62 16.97
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Fig.5 Effect of water and nitrogen coupling on activity in sugar beet leaves
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T AR TR EAN T4 R B i 5 3 AR A G

MEERTHRT LR H, #l KBRS G W3N TR
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G A HR FH 26 5 R RSOR FH R A [,
B & it 250 PR B 0 S PR FA . AR T ] A
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Fig.6 Effect of water and nitrogen coupling on GS activity in sugar beet leaves
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Fig.7 Effect of water and nitrogen coupling on GS activity in sugar beet roots
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Table 5 Effect of water and nitrogen coupling on the yield and quality of sugar beet

A pusE P /kg-hm™ BrHEER % 7 kg hm ™

2016 WIN1 64 257.52+2 078.05™ 15.914+0.11*4 10 222.99+267.228
W4N1 68 446.80+2 247.13** 15.3540.13%4% 10 508.724417.5**"
WIN4 65 779.02+1 969.94™* 15.59+0.07*"" 10 254.614+355.19™AP
W2N2 68 119.77+632.15** 15.88+0.60™ 10 818.88+474.93**
W4N3 66 669.662 068.85"* 15.4140.44° 10 266.68+93.21™"
W3N4 65310.11+2 075.41** 14.90+0.23" 9 735.89+461.22°

2017 WIN1 59 930.72+1 153.00"%5¢ 16.69+0.28* 10 002.63+265.00""
WIN2 59 213.19+1 188.00°*¢ 16.67+0.32* 9 872.98+319.00°"
WIN3 60 855.31+2 168.00°*5¢ 16.54+0.24* 10 064.30421.00™®
WIN4 57 569.07+1 342.00° 16.45+0.33"* 9 467.32+218.00°"
W2N1 60 880.15+2 201.00°*5¢ 16.55+0.36™ 10 075.27+330.00™%
W2N2 60 626.12+1 058.00°*5¢ 16.54+0.33* 10 024.68+122.00%"
W2N3 61 901.87£908.00""" 16.15£0,15%¢45¢ 9 996.47+59.00°""
W2N4 59 599.45+683.00°AP¢ 15.96:£0.214AP¢ 9 509.57114.00%™
W3N1 62 461.57+1 791.00™*" 16.16£0.13%¢48¢ 10 091.57+221.00™*®
W3N2 63 419.84+1 694.00* 16.1340.10%¢4¢ 10 229.46+295.00**
W3N3 61 912.38+721.00""" 15.60:£0.38"¢ 9 659.23+277.00"*5P
W3N4 59 046.80+1 202.00°*¢ 15.4440.39° 9 120.84+416.00™"
W4N1 60 520.09£991.005¢ 16.14:£0,55%¢045¢ 9 762.33£192.00"4"5¢
W4N2 60 016.92+1 162.00"*5¢ 16.2340.12°4" 9 738.11149.00° P
W4N3 60 885.17+2 225.00™5¢ 15.68+0.13°%¢ 9 547.95+400.00°""
W4N4 58 647.01+1 849.00%"¢ 15.47+0.35°¢ 9 066.73+119.00™

RV B ZHHE AN [R5 AR B3 59 3R 22 5908 31 2 (P<0.05) Bt 5 2 (P<0.0 1)K, KT [t

o IS E S RE

BRI PR 2 B 2R AR AR T AR S

Table 6 The correlation of nitrogen contents in different organs, enzyme activities, sugar content and root weight per plant of sugar beet

HAEEE HUREEE  NRIEMHE  GSIHMEC) GSIEMAR) HEMiEH TURMREE SR RS
I 1 — — — — _ _ _ _
PR & a & 0.977" 1 — _ _ _ o o o
NRiF 4 0.984" 0.962" 1 — — — — — —
GSiE () 0.985" 0.944" 0.993" 1 — — — — —
GSTFVE(IR) 0.974" 0.941" 0.988" 0.983" 1 — — — —
AR R 2L 0.831" 0.761" 0.800" 0.830 0.777 1 — — —
T & 0.779° 0.742" 0.711 0.731° 0.680 0.957" 1 — —
RS -0.989" -0.950" -0.961" -0.975" -0.957" -0.801" —0.743" 1 —
B 0.767" 0.801" 0.713" 0.687 0.660 0.789" 0.894" —0.704 1

HFIH 3 0] e o AT S A 3] I 3 (P<0.05) 4 i 3 (P<0.01) 7K.

TR MR AT HABA R KA B, BR AR
MR SRR WL R — 8. PIRG4S

—3.
3 i1ig

RARAEYERNEZEIRIUR, EELUNOS

AINH, R AR . NO, i ZAENRA
A R34 J5 VR F R 8 BN HL, IS B R A R

95% LA I I{NH,

e
o

LGSR A (R B K4

2001). NRAIGSLEZ R4k i S8 AR FH (3 5 5%
2013), NRZZEACH PNy, 2Ry, %
SEEQOIT)RF TR, BT 518 1 3R (Cu-
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Table 7 Effect of water and nitrogen coupling on the nitrogen use efficiency of sugar beet

A ¥ kg hm? BERBRIAR % BEAEMAR kg kg'  BEMAEM ikekg'  BERAKEFA R/ kg ke

2016 WINI 75 53.19"° 181.91°° 856.77" 96.77%
W4N1 75 68.68* 222.24* 912.62** 152.62**
WIN4 315 21.35% 130.57° 208.82°* 27.87%
W2N2 179 55.448 111.91°° 380.09° 62.05
W4N3 242 4547 87.76"™" 275.12% 39.90°
W3N4 315 33.82¢° 78.00% 207.33 26.38%°

2017 WIN1 75 53,585 184.92*® 799.08" 99.09
WIN2 150 36.667" 122.09%" 394.75% 44.76°°F
WIN3 225 28.77¢"" 129.06°¢ 270.47 37.14%F
WIN4 300 2437 69.34" 191.90" 16.90"
W2N1 75 61.21°4%¢ 182.54"4% 811.74™° 111.75"
W2N2 150 49,05 110.46“>* 404.17°¢ 54.18°
W2N3 225 38.90°"" 107.42%%F 275.12° 41.79"%""
W2N4 300 30.61H 77308 198.66™ 23.67"¢
W3NI1 75 68.27* 194.56* 832.82* 132.83*
W3N2 150 55595 130.97° 422.80% 72.81%
W3N3 225 41,720 100.26°P 275.17° 41.84"""
W3N4 300 32,73 66.68" 196.82% 21.83"
W4N1 75 64.08"° 166.89" 806.93"" 106.95""
W4N2 150 51.92°PF 96.51°™F 400.11° 50.12¢PF
W4N3 225 41,520 89.75¢ 270.60%" 37.27¢F
W4N4 300 31,1486 65.80" 195.49% 20.49"

cumis sativus)M FANRVEVEE FHR & . TENEE
(1993)WF FE 2 W, = iy NRE % 5 it 260 & % 1)
AHOG, B RS N4 s . (HNRIEPESZ S Mg 5%
L M B AR AR RTAR 2R WAL RE 0 S A K
AHIFFTEE R, NRIF 1 B it 2505 R /K = 1 1
TRy n, E e B NRE P AE H A PRIE A K
15 B H, FEAE AR R IR R B . GS/GOGAT
AR 3 BEAE F 2 RGO RE IR = A INH, A R
HICEHINH,, GSIRIZAERI L TR, 2 5%
NI . FAREEQ012)% & /N (Triticum
aestivum) Wt FL R B, $& 5 GS i 14 ] DU i2F 2 L iR
EHUNEAL . TR QOB FL LB, FHSEM
P rh G S 1 I it 260 B 1) 38 i 38 hn, R U
BEYUR T GSIEMEFRAC, B | R/ GS
ST AR E R, AR A R R GS
T PR A R O v AR — B PR T GS TR
PEAE DR SO 73 39134 3 fe K AH

AN RIAE D) B = A R AR, s e <5

018)HF 7L £ M, 8 HE KK (Zea mays)iti B =N
0~250 kg hm i 0] DA E U IR, 3 oK Al
P, i N250~400 kg-hm i, S WA
PR B R AN R E (EEMAREE2019). R KA
QO18)HF FLF A, 5 ANt U b, U 234 n T 2
(Lycopersicon esculentum);=%t, {H i 01 72 S 111 B
K7 &R oW, EY ARG . T
EQ018)HFFL R, KEM G KA T 5 HUE A
120 kg-hm?, Jifi S0 S s LA 3 i ik
BE N T A AR 2R 06 7K 23 BRSO R o R IR 28 5%
(2017)WF FL R B, TEIE Rt Z A1 T, H & (lpomoea
batatas) 31 & 77 I O H (R b ERIR TR M B
Wiz, R mBOR ESR P RL . At
FLR ], KER G B2 P i S =, AN A
TKBH A A B S i A B R A I AP AR K
kB i K AE, HLBE A 7 7K & AN it 0 00 38 i 2
I, 3 Bt s AR TR R . B A
BE PO W 43 194 A Ik 31 A e e, 1 B S AR




2 A TS 0 VR K RS N S U R AR F PO R i 811

AR AE I AP A2 K B AT B AR A2 B 43 3 K B Ak T
T FHAT o ik DGR A R R A B 2R S e S
1) 14 10 T BRI, A2 BR824 8 A B it R A9 7K
W2 WA EECAE YRR, 5B TR E
FRAIZIR, EUE S ER A R A, A EY) R
/DM B A K, AT 5 350 P A R A RS PR A o
MR P B R & A F A E RER L
51 75 T AR o DA AR K& M B, TEEUAR &
B 43 38 K B AR 2 AR 28 0 98 i, v AR gk
RS A K, B 1k B 52, T ELEH 387 T B e o

X B S5 (201 8)AF 51 3% B, A [R] 7K Uk 55 A =X
T, HE i R T AR S ORI AR A AL
R [ A e R 1 HG 0  S BE n JE N frE  . BiE
EFAZE(2019) W SR B, BlEE i =1, /N =&
B8R, EEFRFH R8N, Mt 21200 kg-hm?
i, N e RS, SRR, BFAEE
(2018)WF L W, it L L 180 kg-hm B, L7
(Oryza sativa)®IEMAE =71 WULRIH 2, A
I 28 Jo A 2 0 FH 28 35 i Tt 260 2 (100 38 Jom 1T A By e
. Z=E5R%F(2008)HF Fi 3 B, 18T 5 Hh X it % ik
180 kg-hm i, B/ b & m. AWK,
il S 2R I 28 it 50 & 1G ek ), R — it 2R
IKETR, BEKETED 350~1 427 m* - hm i, %80 25
FRBE T HANGEBE K, Ul B KR 3E T R X
B WA, (HRE KIS & ROm s &l = A &= R 2
FAAIG; M U 72 150~179.22 kg-hm ™I, B 3277 i &
. BRI, BN, KERE A T8
SRR R BRI [EARFNF] A, e 3E T /KA .
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Effects of water and nitrogen supply on nitrogen assimilation and
utilization of sugar beet (Beta vulgaris) with drip irrigation under
plastic mulch

LI Zhi"?, LI Guo-Long', SUN Ya-Qing', SU Wen-Bin’, FAN Fu-Yi’, ZHANG Shao-Ying"”

'Sugar Beet Physiological Institute, Inner Mongolia Agricultural University, Hohhot 010018, China
“Special Crops Institute, Inner Mongolia Academy of Agricultural and Animal Husbandry Sciences, Hohhot 010031, China

Abstract: Sugar beet (Beta vulgaris) is an important sugar crop in north China, and its root is used as raw ma-
terials for sugar extraction. Scientific management of water and fertilizer is an important agronomic measure in
crop cultivation. In the production of sugar beet, excessive nitrogen application often results in uncoordinated
source-sink relationship, and thus decrease beet yield and sugar content. The aim of this study was to investi-
gate the effects of different water and nitrogen supply on nitrogen utilization related physiological characteris-
tics and yield and sugar content of beet. The experiment was conducted in Liangcheng County, Inner Mongolia
from 2016 to 2017. The research results may provide theoretical basis for rational water and nitrogen manage-
ment in sugar beet production. The results showed that the nitrogen absorption of sugar beet, activities of nitrate
reductase (NR) and glutamine synthase (GS) in leaves increased with increasing nitrogen and water application
with drip irrigation under plastic mulch. The leaf NR and GS activities were maximum in leaf fast growth stage,
and the root showed highest GS activity in root and sugar growth period, which was consistent with the growth
rates of different organs. With the increase of nitrogen application, absorption and utilization rate, partial pro-
ductivity, the physiological utilization and agronomic utilization of nitrogen fertilizer all decreased. During the
whole growth stage of sugar beet, application of 1 350—1 427 m’-hm irrigation and 150—179.22 kg-hm™ nitro-
gen was propitious to the rise of yield and sugar content, and had the same effect on utilization efficiency of
water and nitrogen.

Key words: sugar beet (Beta vulgaris); water and nitrogen coupling; nitrogen assimilation; nitrogen use effi-
ciency; yield and quality
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