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I 2 A 48 2 B R A, BB AR
T 0~200 em TSRS SR A ke
xBTS T R R 18 ZE 0 T S A R A 3
U, 235 SRS 345 244 A MR i AP A K3 B 28 e
FH LA, 76 )T 5 25 801 8 ) P 22 0 R 3
R E R R AR R, [ ARBFFETIA )
DA o R FELPE 490 g R 72 27 R 4 0 Mg )
FHRCR L R A 398 60 % i i T 98 2 B4R P e/
P ARG 5 Qe Y (27 S W8 R DN
AR B AR T T A I A
R, 37 2 G IR A R, A K
TR A, 5 A Bk & AT
TS B SE A T e SR B SR e AL L
19, AN ) 280 e 8 o 7 A 4% A B IR E Rk

MR Z BB, [ 007 P i) O 4k [ 71 ]
FE T R BB R A AL T 58, B AN A
(N,) JJifi & 200 kg/hm* (N, ) . Jifi %& 300 kg/hm’
(N,) Filjiti % 400 kg/hm* (N;)4 A~gb3 05 fin T
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Table 1 Physicochemical of the soil layers the experimental fields
AHLB g B A A AL AL
A pH 18 Organic Total Available Available Available
Year pH value matter nitrogen nitrogen phosphorus kaliu
(g/kg) (g/kg) (mg/kg) (mg/kg) (mg/kg)
2018 7.7 10. 12 0.85 65.13 15.95 342
2019 7.5 12.35 0.76 54.96 17.47 256

PN T2 0 5 RO LA R 87 -5, FH/UE:
BH LA LB, 2018 454 H 29 HE
11,2019 424 26 HEM . iRK5/NXRA 1.2 m
TR B, — R AT A 1A 2 AT
Fa 72, BRIEE 30 em, £7HE 60 cm , JiHE A Sk 0] B
30 em, KRR 75% ETO 5 bk Fe i
T, K RIS R T ~ 10 d, 4 IR
JKEEH 4 700 m’/hm’

1.2 Ak
1.2.1  XEa&it

R 1 R i A (N, ) i A 200 kg/hm
(N,) .Jti % 300 kg/hm’ (N, ) Fljii & 400 kg/hm’
(N34 MAFE NXEFR 7.2 mx 12 m, K EHE
3R, 3 12 ANX AN X BEALHES

TEME2E & 300 kg/hm’ 5048, i T &M &
A=K B BEIBRE L B2 2 AR K B Bl A U
Nupte i o @A 2 , il S 20 Nupte J2: 55
T S G A R ot e B AR T A, LN T3 i
SRR e TR T o 2 A TR R I R R A A A Oy
HARER:

I 5 & e BE A ORE Ml £k B AL Ne =
4.352DW "

I LAY . Nupte =43. 521DW 7,

Ao, Ne Sy il 5 AR BE (B, % ; Nupte Ay i 5t
R kg/hm® 5 DW,,, SR fin T3 i b E 3 2E 4
IR KAH . ARSI T30 T4 B K = RS
Nupte FE£57EF BT 5 LU, 15 A5 AL FRAE A [R] A
AW, MR R A AR IE S #e LA
TEASAE B B AT e, i JIE R0 0 1S 4 90— U e it
A HE AR, it A 4l 3% 2 5 A P, 05 210 ke/
hm*,K,0 150 kg/hm*, 32
1.2.2 M E 354
1.2.2.1 M4 R

P ARAERET S5 8, SR IV H, S0, 6k 1k, H,
0, =i &, 4 A shall [ B (K = 375) Ml
B E AR, PR R E,
1.2.2.2 AR

I 2 mol/L KCl %3 50 mL 13 #6f + ¢ 1
h, SR 5 B A 436G BE L (UV - 2401 224043
FCEET) M o
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Table 2 Nitrogen application rate of each treatment based on critical nitrogen concentration model

JtiZ & Nitrogen application rate(kg/hm?)

e st - TP Ak s 4] L1 B
Treatment Seedling — flowering stage Fruiting period Red maturity period Harvest period
Ny 0 0 0 0
N 44 48 90 18
N, 66 72 135 27
N, 88 96 180 36
1.2.2.3  HIELE B A (kg/hm?) — At 0 X+ LA 5% H =
SEERs " pakE T s Wk (keg/hm’) I/ (kg/hm®) x 100,
TR S% 1.3 #EaE
AEM WA R FT LR (kg/hm?) = Rt K Excell 2007 347 44 4b 3, SPSS 17.0

AIXAEY R (kg/hm’®) + AR X Pl Geitor M Bk i 47 J7 22 53 #r, Origin9. 0 H {422
AR (kg/hm?) - RiA X LGB OHAE K.
2R (kg/hm*) SN
THLH AP R & (kg/hm’) = + 2R 2 HERE A
(em) x HHEARFE (g/em’) x HELHAERE 21 AREREX M IEHERKSZHENZMN
(mg/kg) /10, WFFE A, 2 AF (8] AS [ e 260 1 i 1 3% il A
EEW AR RN KR (kg/hm’) =4 SRS LGSR 3, EIN TR
FM AR (kg/hm?) + HHGRIGOHLE AR BB AR ks FIZE M0 B35 22 57 s e T AE
(kg/hm®) +EFH W] F A Z 50 b (kg/hm®)  SRTAR SR AR A s B b, 45t R0 B A
—VEWHE B (kg/hm®) — RIS HEEEHLA SR LFankk s MR AN A AL B, B 2T 80,
Eéj%(kg/hmz) o N, AbPRF AR & i 25 KT HAth Ab #2018 4F N,
REH AR (kg/hm’) = AEFZEMPL L E IS 855 em 8 N, N, F1 N, 4b#E55
(kg/hm®) + W35 TN AR B (ke/hm®) . SIHE 85 T 23.02% .24. 68% Fl 29.47% , [ ) N,
AEEMAHR(%) = [AXEYRE AT 22K 18.40 mm, 8 N, 4 ¥ 1
H(kg/hm’) - Rt G X AR AR (kg/hm?) 1/ 27 17% 5 HAWGE R AL BEC W 35 22 5+, H. 2019 4
Jiti & i (kg/hm?) x 100, A FFEAR LR S, PR 25 A 3N Bk R 2SR
FIERFERE R (%) = (AKX HHELHIE  BBRSaREA - &1

3
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Fig. 1 Effects of different nitrogen application on plant height and stem

B Fes

diameter of processing tomatoes
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2.2 AEHEENNIEHTESHIENS
RIEBHIF M

IR W] ,2 4EEFE 0 ~80 em + 2N MIEH
MAEAMR, AT ZHHMESA & EY
Bt 5 it A St () 3G T3 0, 76 20 ~ 40 em (1Y 1)
o i Z .

FENN T3R50 G B B, 25 AL R A9 - RS A
RIS AAE 20 ~40 cm + 2,40 ~80 cm +
JEHREAS A T WAL, £5 Ab B E] £ 60 ~ 80
em +EHIC I 2% e FE AR A AL SR By T
REMK T, SRS T2 A B
TELLAIIRIRIA , Ny (N, AN, AbFF B A
TR LR AR — Ny A H T A A
R T TE 20 ~60 em + 2, H 30 ~ 80
em +JZ RS A S 5D E KT HABAA I, AL
KGR BE KBS 5 76 Fr F 1, 2018 4% Ny N, N, FlI

20184 —a—No

—o—Nj4

N, b #F ( 4- HE A 25 AU 5k BE 1 43 i R 69. 87
148.73 183. 51 F1297. 61 kg/hm* N, ZbFH i@ 3Kk
FH AL FE, 5% BB AE 40 em PLF )2 I6S A A
i 54.72% , H 2019 4F5 AR a3, Ny N, N,
N, b B (1 4 HE A 28 A5k B A 4 i R 69. 65,
126. 38 232. 40 #1318. 08 kg/hm* N, Zb 1) 4152
RBE MDA

2018 4F M4 it AL P T A+ HEmy A AUk B
SR A BT - M A Sk 0 25 1m0
N, N, N, 76 0 ~80 em + /2 IH T Y Z= AR 1A
BEFEE R4 BN 96.40 (114, 37 F1 245. 16 kg/
hm? | 55 260 58 X6 B, U0 24 40 o 4% A i R Y
48.20% 38.12% F161.29% , H 2019 4-A5 [FkE#E
o N, AHEAT ARG T35 i 5t /R 1 5R 8, 41
AR, &2
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Fig.2 Effects of different nitrogen application rates on the transport of soil nitrate

nitrogen in the whole growth season of processing tomatoes
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PSR, 2 AF [H] AN [R] it 0 i xF + 3 - VB9
RYGRF AT, HL 2 A i 503 i B 2
AN, BEBA ZELRE ST
ROFNAE R b i 4R, R0 A it il o it 280 o
RS INTREE N . 2018 AEAE A ZE H i, Ny (N, N,
A FER R 2 LI Wl i O = ) 4
A3 R U AR 65.92% (42, 64% 46.46%
N, AbHE AR BB B 5 R AR A
(1 47.36% , H 2019 4F-A4 R FEASfh B 3 Bl it 2
SN, 3R A RS R A AR,

25 Ab P ) ZEUIE 2R 00 R R Rk N, A B A
KN, AbFRER /N, 2018 4F N, Kb $H A 2R 508 1) FH 2%
5N, ZbFEAR FE AR T 49.27% ,2019 4E[EAR T

46.39% . FMFRFERLI A N, LB KN, 4b
P /N, 2018 4F N, He N, Ab 35 50.32% ,2019
AETR 14.49% . 75T 5 AUk BE AU 1Y) R 5
TN, AbFERTRRAR AR A R R A, (At
FEAR T AR I35 Ny BB AR T A
FOHBINT RHEA R LN, AP TS
RIEFRUF 2 AR EUNE RS B %

RIERE 25 5 ma VR X R B L B
P A B AU RT3 R I R A i, N,
AEFE R =R AT A ) 120 v/hm D) -, 2018 4F N,
N, AbEEAR HE N, A5 5008 7= T 21.61% M
12% , H 2019 4EA [RIRE B34, N, 1 N, Ab 335 25
=R, %3

®3 ETHRAFREEBENEREEO ~80 cm HIFEFEWEARTE

Table 3 Nitrogen balance of 0 — 80 cm soil profile based on
critical nitrogen concentration model (kg/hm*)
e 1 g OGRER
MR ey BB BW L e Ame
Gy by JOHLE Soil AR AR Wk AEE R AE tplp ; ppd " P
Year Control Inorganic  Nitrogen Total Crop Tnorganic A[;parent Basu 1‘ 1A an rest u:} Yield/(t/hm?)
nitrogen minerali nitrogen it it ’ los lf Nitrogen 'rale 0 .rale 0
before zation input m rogicn fuirogen 058 0 surplus nitrogen/’  nitrogen/
sowing uptake residue nitrogen (%) (%)
Ny 106. 54 121. 88 228.42 150. 58 69.25 +5.65°
N, 106. 54 121. 88 428.42 182. 67 148.73 60. 35 209. 08 16. 05 39.43  105.09 +9. 14"
2018
N, 106. 54 121. 88 528.42 245.50 183. 51 62.74 246.25 31. 64 37.88 134.06 +14.31*
N; 106. 54 121. 88 628. 42 260. 61 297.61 33.54 331. 15 27.51 56.94  117.97 +7.47"
No 80. 86 123. 68 204. 54 129.35 63.78 +7.18¢
N, 80. 86 123. 68 404. 54 164. 85 126. 38 102. 1 228.48 17.75 28.36  89.38 +5.42"
2019 N, 80. 86 123. 68 504. 54 228. 69 232.40 32.24 264. 64 33.11 54.25  120.72 +6. 89*
N, 80. 86 123. 68 604. 54 240. 26 318.08 34.99 353.07 27.73 62.11 108.95 +3.02°
3 Wt B AFITAERR A A2 1 WFSE R, 70 T3 il v )
e

3.1 AREEREX I TEFGE KK

T Al AR e R AR AR R AR K ) 2R
i, R 7 RS R A

Michela Farneselli 25" Bf 57 20, R &R 2
LS JE 0 T2k ) A R A e 2 T Ak
TR A A KA TR AR AR AR SR AR
21202 RE g A it A o 7 AR R 2R
M) 52 AN ) F) A8 A KL AR, O it A RS A ) 3 28
SRR A I, 75 A B RS S i BUIE A

By B, A AbHE R (G Rk i FIZE MG B 22 5 AT AE
W5 it 300 kg/hm” i b B4 FI] 42 i in T2
bk 5 2RI I, R E TN TR A E R A
KN I A
3.2 AAEEMMIEHLERZEBNY
i

HK SR YA AR s, K
MR & 2 1 1 L R AR e 25 SR M His o
KGR 2 F W, A T ) S A K R it e
X AEAS A A (18 Bl TR BE A Sk 3 R ), XoF
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B A8 ST 3 T 1 SRR 2 B ot 0 P 288 v
B, IEbE A JE IR BB e L, B B2
FHEP R E RS R K, IR R Hfi R
HWRHEE B AURAR T A S A S R KT
S Ab A R s S 2 B S5 A i T v ] =
FTOATE20 em AN+ EH, HIERZ T fES
I 25 A DR 0 1) o T i B B T2 9, ORAE A
PR 2R WA T e LA/

WRETI R R E F RS A T
OMATE 0 ~40 em )2 ; BEAE 4 45 1R W FHR
WK 5 45 4 B A SRS AS A A R AE 0 ~40 em + )2
e, A R, A A AU 7E 80 ~ 120 em + )22
o BRI A R LE R R T
fe S 2R e AR 1 e S0 EL 0810, o T 7 3 41 4 30
ZHTE AR EEAMGTE 0 ~40 em + 2, 7ELT
DU AR, HERE EE AL 20 ~ 60 cm
+ 2, HAE 60 ~80 cm + )2 s #a 3 i,
3.3 AREEREXMIENTIERE FEHI

A T 2R RS AT A A 0 v A5 3k 2>+
R R I e P R A R e W, Sk 3
AR 20% (1 it G T 4 v RUNE 1) AR 24 R FH K
KA =7, 2 00 + R T R A AR
72 SRR 2 AR IR P R ARG, 45 200
R R G R E AR, PR, £
R B AR - e A R AR B R B
Jit S8 A8 0 T 8 A, i L 200 kg/hm? Kb BEF Y
RS AR B R S it 4 300 kg/hm® b HEAH HE R
T 32.29% . F 20 R AR e AN F
LI 300 kg/hm* 55 1 4E 7820 H 105 kg/hm’, 45 2
AENE /D R 210 kg/hm?, Asif Ameen 2553 fff 5 36
W R0 22 4 i 2 it 2 e % 186 i 348, LR 0 T
BRI . g &I, % 200 kg/hm® )
Ab P A AR AR L ik T R R A A
S A5 BIFST 26 WK RS WL R W Wi B 2
SR FBE B8 T S S B T R AR R A, K R
PLAGR A B R AR ARt DFRas RS HA
JIT 22 50, 0 T3 k6T 2802 16 W ACFT X - S TE LA
(14 5% BA ek 359 o 25 ot 220 A 398 T 2840

4 % ®

A1 FEFE TN AR i R R ) SRR s
SEITSN AR B B, 25 A0 BT BORR

FIZEAATC 8 22 5 s e JFAE WIS it 300 kg/hm”
FR) Ak JEAT ) AR 0 T ki ks S ML 3
PRAIE T I T3 50 ) 385 SR A A ™ i A A
4.2 FERETIN TR0 I A A W R B R R is
FEIRT & TR AR B A R A5
WG AN, B30 A 1 20 ~40 em + 2 fEfi Bl
1]t 0 400 kg/hm® KB (14 - HERE A A it 22
FREAAE 40 em DUR L JZE b, bR uk KUK 30K, Tit
300 kg/hm® Zb3E R Y 3RS AL A e 0
OIS FEAR T R LR S g
4.3 FEEETIN T A h R AW E R A R iz
ZEITET A 200 kg/hm® [ kb B ] B AR A0 278
T HEP AR B i HB AR T AR BRI R A
300 kg/hm? fif b A7 ) T 42 5 IR 2 LA 2%,
REAR RUIE R AR B2 5, it L 400 kg/hm’ f) 4b FRLAE
PE TR EER W, (E R T AR A
FBR R, AR T I

4.4 TR A A AR A R s

FITE T AR T B, At R A A

SR RE R 0 T AR G AR AR T N, A P

44 kg/hm? I UGS , 76 FF AL S, ¥ N, Ak 2Rt

234 kg/hm’ (%3 5 AT F AR R 00 A 4G, B+ 3

RERTR B AXT R RAIE T8 m i ZUIE A 2 A
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Effects of Different Nitrogen Application Rates on the Growth

of Processing Tomato and Nitrogen Balance in Soil
JING Bo'?, NIU Ning'*, ZHANG Wenlong' , DIAO Ming'

(1. College of Agronomy, Shihezi University, Shihezi Xinjiang 832003, China; 2. Key Laboratory of Cul-
tivation Physiology and Germplasm Resources Utilization of Featured Fruits and Vegetables of Xinjiang Produc-
tion and Construction Corps, Shihezi Xinjiang 832003, China )

Abstract ; [ Objective] To study the effects of different nitrogen application on growth and soil nitrogen
balance of processed tomato. [ Methods] Based on the critical nitrogen concentration model, four treatments,
no nitrogen (N,), 200 kg / hm*(N,), 300 kg / hm*(N,) and 400 kg / hm*(N;) , were used to study the
effects of different nitrogen application rates on the growth of processing tomato and the transport and balance
of soil nitrogen. [ Results] The results showed that: (1) in the seedling stage, there was no significant differ-
ence in the growth of processing tomato between the treatments; after fruit setting stage, N, treatment could ef-
fectively promote the growth of processing tomato compared with other treatments. In 2018, the plant height of
processing tomato under N, treatment in red ripening stage was 85.5 cm, significantly higher than th of other
treatments. In the same period, the stem diameter under N, treatment was 18.40 mm, significantly higher
than that under N, treatment, but there was no significant difference with other nitrogen treatment, and the
same trend was observed in 2019. (2) The soil nitrate nitrogen of each treatment mainly distributed in 20 - 40
cm soil layer, and the content of nitrate nitrogen in each soil layer with the increase of nitrogen application a-
mount ; in 2018, the nitrate nitrogen content of N; treatment in seedling pulling period mainly remained in the
soil layer below 40 c¢m, accounting for 54. 72% of the total nitrate nitrogen content, and there the same trend
in 2019, with a high risk of leaching; the distribution of soil nitrate nitrogen under N, treatment relatively bal-
anced, which effectively reduce the residual nitrogen in the soil and improve the utilization rate of nitrogen.
(3) The surplus of nitrate nitrogen in the soil profile increased with the increase of nitrogen application a-
mount; the nitrogen in N, N, and N, treatment mainly brought out of the soil by the way of crop absorption,
and the nitrogen in N; treatment was mainly left in the soil; N, treatment could reduce the residual amount of
nitrogen in the soil, but also reduce the utilization rate of nitrogen. N, treatment was conducive to improving
the apparent utilization rate of nitrogen and reducing the nitrogen surface N, treatment promoted the absorption
of nitrogen, but increased the residue of nitrogen in the soil and reduced the nitrogen utilization rate. [ Conclu-
sion] Under the nitrogen operation plan based on the critical nitrogen concentration model of processing toma-
to, during the seedling stage of processing tomato, 44 kg / hm” nitrogen reduction and fertilization can be ap-
plied according to N, treatment in production. After the flowering stage, 234 kg / hm” nitrogen operation plan
can promote plant growth, and the nitrogen residue in soil is relatively small, which ensures high nitrogen uti-
lization rate and economic benefit.

Key words : proccess tomato ; nitrogen management; nitrogen accumulation; soil nitrate — nitrogen; soil

nitrogen balance
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