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X F, AU N K KA, £ 4 A

LA FRE AR HB A FF 832003;2. HHBAE I SN LSRR F AL E, HiE AT 832003)

 EddwEREAR TR TEESN THAEREX AT LE A4 F (Nmin) 49
RETHEBXSMIERTURRRE REBRRKA S TR RGH 0, SREAP A TARER
Bthm T & Ao £ KA RE B0 m T T M R beik R ARG B 18] LA W5 )5 58~80 d, Am
IEm TRy CERERKsE P —%, AT LE Nmin W REFTHE A T H K
ANEF B R 225 kg/hn' , 5 4 %36 02 (300 kg/hm?) AR, F & 5%, IR A 2R 5T

27.36% A2k FE B R EFREE,

SKEEIR In TR 5 I TCALEAE B (Nmin) ; B2 W BALF A 7 8 il i

RESHS S 641. 2

EEHREE LR, ERIRER, ETER, AR T
AERMTYEAIE R, EFEEFEMER, BRAIA
AR TR EERFAE - EH, 2 H b &S m A E
B ORHX Z -, AERFELHFEFRITE PR
A A KA B R B ER R, XK
FHBEM, EELNTHEMC SR IHES KX
Brab™ , T E BB R &, AL AR, 8 B R
FIAL fw i L AE B0 52 L 45 , AR 780, NP K B Eb 2k
PR AU F 84 hn =&, i B ™\ m i s R, U
HERAIKAE A 3R R,

1982 4£ , Wehrmann 255 3 H F1| 13 € + 3 TTHLR
A B (Nmin) 7 E B AL & ) 7. 1986 4F Greenwood™
K M R F 2 A VR i IR HE 2 U AR A7 IO RUR
B N7E 20 tiE42 80 4EAAXT Nmin ik 7E/NEE . E R AN
HEFE B AT — 2B 5T AR /N SR 0~80 em 3R
B, AR 0~100 cm H 48R BE AR HIETCHL AL &
HATVE R R & H AT LR Ak B i FH & B3 7/ 8
FRICEREY . BREE ST Cul 5 UT 4R SR 7R KB W ]
RGN FEREZ 857 T A LR AR 17
KNFERIEHERR I KBS Brth 55 435
XAEABSE T I F K A& H - 3E Nmin 2 Wy 14 7 it I 2
TS RIB A AR E ARG, EnTHEMEAR
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FA I [R5 R 2T Nmin #4708 AR B AR fO 7
5%, AR A 5 n T e 00 4 s 7 A B L U RE A B e 4R
2%,
1 #Rl5H*®
L1 KM

RIETF 2011~2012 4F7E A A F K F AR B i 0 v
KHE#FT, HEFM P L, AP 17. 3 g/kg, &R
0.7 g/kg, B A 81. 9 mg/kg, HAKBE 18. 4 mg/kg, HAL
#71155. 5 mg/kg,
L2 Rtk

PR FF LA B LIS (Lycopersicon esculintum
Mill “Shihongjiuhao’) , 5k F— BE I AT FiAEAR 2, 17 BE T
B J7 40 cm+68 cm, BEEE 40 cm, )45 5 X4 b #
EIRAHR, BD 3~4 B EAM A ER 2 e KAk, R
BURE G UCRAH  HEWE T =R AR A Ge v Oy =K
SAETHIVEK 8 K, MIEBE N 3 900 m* /hm’,
L3 Rk
1.3.1 Rt et 3 fARm g AR, i
(DA AR 4L 3 (CK) 5 (O£ Ge i AR (CF) : i N &
300 kg/hm® , Hr BB o 30% , HEAVEBAE; (3T +
1% Nmin #9ZAE 45 3 (Nmin) : #2495 £ 3% Nmin 13 {8 45
AINTEM B BT A RSB ALBRE, &
e 60 kg/hm®, I RN THEMEPAEKTE. &
AEFREE 3 UK, 8 AL A A0 3 A P 2 AH R] b AR &
539 P,Os 135 kg/hm® K, O 135 kg/hm’ ., HH [a] Bl #L
XZHHEF . AS[FALERAUAEE ) H B A &1 %k 1.
1.3.2 FEARESHH 13 Nmin. 4 FHERIEK
AT 458 0~60 cm +4, % 20 em — )2, BUR . EI
HRF. KBRS TR S 2 mm 7, A 2 mol/L
KCI %42 , 8 [R5 NO,-N & &M R 98 11
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FELRAERBEMEARARME. FBEENE4 L2
HiESKE. B2 1 NO;-N & (Nmin(i) =NO;-N
(mg/kg) X + A &E (kg/m®) X 0.2 m X 10 000 m?,
Nmin= >} Nmin(?).

*1 RIBAER A

Table 1 kg/hm?

AbEE N ZEAR H 3§ Date/ M-D NBE NE&
Treatment Basial N 6-3  6-16 6-29 7-11 7-23 7-30 8-7 N addition Total N
CK 0 0 0 0 0 0 0 0 0 0
CF 90 3.5 37.8 42 25.2 31.5 25.2 16.8 210 300
Nmin 60 RN T2 1 B Be P R R TR OBt A 398 Nimin SERHfEFF

1.3.3 ET Nmin #HRAREHENTE EEUEK
W], R AT BB M AL, B FAEY B An - & T K
RAE YEY R RAE, DR KB AT LSRR,
WERAEY I B B AR T B AR & T SR 4 I
&2, WAREB A, 2 W RAEY B B A R i &
MNFHERAE NFEEBEL. cEIBENT &
BYGB LRI Ty, FWiBAERT Ry Ty BAsr"& T,
Tl Hﬂ‘%ﬂﬂ@%’fhﬁﬁj Nl ’Tz Hﬂ‘%’]ﬁ’ﬂ"&ﬁ%?ﬂ Nz?Tl HTJ‘
ZIWVERI R SERR N IR E N Nrs K IS IE &2 80, R —1 2%
PIFERRF ARG SE, B T xR A E A0 T
17, i s g K 2 0.5, BE AATEE A F T Y
FIRR, EREBWTTE T N T ¢ BN “BRE"R
W RAEX AR T R, TEBILE Nt Jy: (N, —Np)+
(N;,—Nr) = (Nt+ Nmin) X K, Nte= (N, — Nr)/K —
Nmin, —& B8 T, I THERMPNRRF0WIE K
AFEI 3 A FF & Logistic 14, AR R E BiIn" & A
120 t/hm? , 7EEL & HAR T AR WY Logistic B [h]
SIS ZR hy . y=274. 25/ (1400 190218 R B i
MR, 7T LI EORE B B T3 A ) NofH. Nr i@ |
(AU 45 A 2 P 43 B 3R A5, Nmin 38 23 F [i] BURE 43
Mrakts . AR T30 57 007 RAE L, B AL A I
N2 RTHASE bR A & Lt BE R K, P EA S, B
AR/ BB RIE B AR S L a3k 2,
x2 FABEBERT B R B AREFE

Nitrogen rates and distribution

Table 2 Top-dressing time and
recommended nitrogen fertilizer dosage kg/hm?
JBHE H ) . —
O AFEWME (N 43 Nmin FUBBETER  FUESRERR
Top-dressing

N stage absorption Soil Nmin N top-dressing N recommendation
date/ M-D

6-3 10. 54 120. 30 —55. 50 0. 00
6-16 40. 80 145. 20 37.50 45. 00
6-29 118. 80 95. 40 93. 00 97. 50
7-11 205. 40 118. 65 13. 65 22.50
7-23 252.57 127.35 —88. 80 0. 00
7-30 264.01 133. 80 —121. 80 0. 00
87 270.02 112. 95

L4 TENE
FERRAE Y B AR R & B A9 I - 78 in T3 50 50 v

LiROIpi iR YA R ES UNE S N SN # 2 LN
SRHH B FR > M RRE » F R L2 R TT BURE T
5, 105°C /T, 5 CHET, RE I E HTH R R
B ORJERERE SRR LI 0 205 3 B RE R A PP RO RRY
. FMRA H SO, -H, O, K3, A3 K L 3k I 1
PRAEN . T AR A E < i T RS 8
ANNXBEHR 10 A A RS, W RE 2 Al ) . B AL
AT I JE 2 ) SR A 56 A1 T DL 23 ot BE vk (R A
BOUT FRATLAIE , SR B ME A4 R C A3 HIR
JRBR TR 52 1 I S - E R R 1 2, 6- — S BE LT
PRI SE AR AR I X, ZEI0 T3 7 A, 7 UCR
SRR FREI L TR R . RALFIAR OO =G
AU B A R B — X IR X 3 AR IR A D /i A
B LA AR (kg/ke) = (il 80X A 7™ B — X BRIX
7D/ R R s RARAR -~ IR (ke/ ke) = GilERUX F)™
B XX 8D /5 AR BAL R A4 7™ 71 (ke/ ke) =il
AR/ MEARD s AR (OO = TR AR/
HRARBHED,

L5 HdEath
$HER F Excel #1 SPSS 17. 0 Geit # #4704 o
2 HBREHMH

2.1 ARAARZREHELTHHERE

i 1.2 W] 41, Nmin 4 AR A0 SER & h £ 5
HEA E R 300 kg/hm FEAKZ 225 kg/hm® ,J& AT 25%.,
JRP R A R R B, #E AT 3 Nmin 2358 T
117. 8 kg/hm’ , 32 Nmin 45 5 = AT 8 Al R #2806
2R 0 kg/hm’® MEBERHN, 5& 5056 ALAH L , Nmin #E
6 A Hh UL 2 i 4 ] 4R PR 7 I T3 A SR B RS
X FEEHINTHRAMAR AT BIX AR B RBRFIEE L,
AT 38 A 0 - A S R & AT LA B AU e &
A SEYM R E R R NS R, £ LA KA
FE S B S LT I T RR B B8 .
2.2 AFAEFREHBEX I THH T2 R R4l
)=
2.2.1 AREAREPEI I THEHN T RR B
A AN TG T B AR R R A B S — B D
FEEA TR T YRR RER WS, Hrb, 5
WA HATR B E 12, ) 5 ] 21 SR B 1 Rk, R IR
BIZEHKGETSE . F Logistic 4K R ECN A [F A
FEEEIN THFM TR RHETHUE g R
AIIAE 0. 97~0. 98, H Logistic 187 &z HAFE(E L 3.
FAEFIN T &AM A TR R SRS REK 3k 3
ATLLE I & T4 B P B 2R % B ] ) BAE 7
J& 58~80 d, B in T2t 76477 5 21 88 5 1 3 Bt i (] 2
FR4 Pk B R AT, 78 3 — S 3 R 3 T A% R o ) B st
HER , PRUEE B 55 0 R4 78 2, i T3 0 U0 B
7 TR R v 4. CF AbFEFN Nmin Ab 3 i AE S A
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KPIACLE CK K 1 d 24, BB A AT DUE K T4 Bt
AP AR R ] o FF 4 B R BB AL,
®3 TYHRMRREE Logistic A K HAFEE

Table 3 The Logistic equation and
its features of dry matter accumulation
P8 HER to t1 t2 At

R2
Treatments

Equation /d /d /d /d
CK  y=9 360.81/(1+¢h0046-0.1288) 66,8 56.6 77.0 20.4 0.9805

CF y=13 375.06/(1+e8-5453—0.1236t) 69,1 58.5 79.8 21.3 0.9750
Nmin  y=13 249.55/(1+¢8-4277—0.1203t) 70,1 59.1 81.0 21.9 0.9762
et AR REB(D ,y F T YRR E (kg/hm?) , to B T4 RH
BB ARZ, 0 243 54 Logistic 4 K BB 2 A5 8, At FRAF R RAE M,
At =tg—t1,

Note:t is the days after tomato emergence (d),y is the accumulation of dry matter

(kg/hm?) ,to is the time when dry matter accumulates most quickly,t; and t3 are the two

rum order of Logistic equation, At is ‘special character of time’ , At=tz—t1.

2.2.2 AREREHEER I T & T 9 55 B
Fm o MERXIN THFRTYHE SRS R Ty
JEE 43 e BE E A T B A I 2 R, B A
70.60% ~ 71. 45% P& A% 2 BE B 5 B B 22.49% ~
23.25%0: 2R BT o5 T4 B B 43 b b v TR 28,6626 ~
29. 4456 3% ¥ B K, b7 SR B3k B B Kl 39.36%0 ~
41, 1495 H R 5 120 i R AR 5 RS2/ T4 5 B 3 L A
SR 10. 31%~13. 09 Y03 i 21 5% 5 J5 B #4 56. 97 % ~
58.04 %6 (B 1), BRI T3/ A5 FR A K i, &40
PRAYECE A A T Bk 2 50 %6 LB W63 = B AR 3
RN TEME AR 545 A KK IF 58, % — A 1
TR A BT LUE SR8 B N Hl , & AL B 43 e 2] it oo
B4 i 3k 2] 60% LA b, 2 Bid B 25 0 T 4 RS E
40% ., HEHIREAED], CF. Nmin £b B A CK 4b BT 4 R
HEEZFAEE X FERTLEEME SRS, £
EPRAMACEWE N THEMERNTE. TIEH
FREEH, ERERKER, EHARKER, FEEMER

14000 a
W Leaf

12000 - [Z% Stem

[ J5E Fruit
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TR E

Dry matter accumulation/kg-hm
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Bl FEREZEEEXERETYRSE
Fig.1 The distribution of dry matter in each organ under

different N managements
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TR RE AR L TYFRE KT CK A3,
FEIN T&AMEEA 4 B H], Nmin I CF LbBER T4 7R
BEERAEZE A EEE T CK A, UL M & 7T L2
WFRATER LRI R,
2.3 AFAAREHEE N THEMA R B SER
=AU
2.3.1 ARARZREEB X THEMA KRR FE

IMTERMERNRRSE MAEFTHMNER BEKR
“SURIMER , B A A B K, fF A Logistic 72, H Al
AR RAFEEINR 4. BFE 4 T8, AR D
THEMAR B Bl I B o AW i A b
L CK#EIR T 4~5 d, K CF Fl Nmin 434351 Lt
CK#ERT 4.5 f15.1 d, MEEMEIN T & X Podifl But
I8 At, CF F1 Nmin ZbHE At 22518/, B 5 CK A HLHE
KT 2.5d, IMTHFMBIHNEARNRET0EE, HE
MR RRRRIBEZEF AR, WA ARG %
P I T &R AR R RS 3 AR A B
B 50 A AE M B R R R E AR 2. R
WIFH BRI 20 d RAR KPR R (AD,
KA AR 1 BRI & 53724 CK 96. 49 kg/hm® ,CF
161. 36 kg/hm® \Nmin 158. 31 kg/hm®, 43+ 5l &5 & 4 B
W A B 58.19%6.58. 58 %6 F 58.53% . EEEMZIE A
R R IR PRI

T4 REFMER Logistic R K HYSMEE

Table 4 The Logistic equation and its features of N accumulation

% IR to 1 t2 At
Equation /d /d /d /d

R2
Treatments

CK y=167.25/(1+¢"-8849—0.1265% 1)  62.3 51.9 727 20.8 0.9342
CF y=279.19/(1+¢"-5565—0.1132% 1)  66.8 55.1 78.4 23.3 0.9654
Nmin  y=274.25/(1+e-6464—0.1135% 1)  67.4 55,8 79.0 23.2 0.9703

OB SR ORED,y hFiAE R R Gg/hm?) s 0 W AR BRHE
FERFZ, 0 435314 Logistic 4K R 2 N8I, At FREFRIFFEE, A=
tz—t,

Note:t is the days after tomato emergence (d),y is the accumulation of nitrogen
(kg/hm?),to is the time when nitrogen accumulates most quickly,t; and tz are the two

rum order of Logistic equation, /At is ‘special character of time’ ,/At = tz—t1.

2.3.2 ANEAAREEES I THRMAR BT
EEMRIAR I TFEA AR S Wk, i
[ 76. 02%~78. 11 % FRAR 21 B BH 1Y) 24. 26 % ~25. 32%;
EhAZ S BB DI 21. 89 ~23. 98 %% 14 fin 3 B
TERIRY 29. 0196 ~33. 40%0 , Fili J5i S 2% 457 WA ARG 5 3R 52 R 1)
RESE—EEM, W R P 9.61% ~13.99% 1
TnE] R 4 62. 36 % ~66. 12% (B 2), & 2 7T 41,
EM THEAMOEBEANET IR, Nmin 4031 CF 4L 3R
EEEAE AT EE T CK Ab3 , 13 B i 2 7T LA #F
RE R BRI ; Nmin AbBLAN CF 4 BEZE N T %90 A9 4%
MEFHRARESSE WRBU L2 58/, X FEH
F Nmin $#EFEERAC ) B (] 2 4 S B0 R B8 SR =2 1), 53X —
At 302 im 2R e A R R A R B
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W Leaf a ,
| [ZE Stem
[ JR5E Fruit

RERPWE
Nitrogen accumulation/kg-hm?

HEF W] Growth stage

B2 AEEREEEXEREPEANSE
Fig. 2 The distribution of N in each organ under

different N managements

2.4 RRREEE BN 250 8 A 2 AL AR 1

2 5 AT, % F Nmin fil CF ¥ 5 B~ &4,
¥ FEHFE™E, HP Nmin b 3™ & K
117.3 t/hm’, Lt CF AbBE= &8 4.4 t/hm’, K ¥ B &
BT CK b3, 36 7= R ¥3k 105% A b, 5 CK 4bHAH
Lt , CK Ab3E i B pR SR AL H00 in 1. 66 >, SRR SR BSR4
N0, 16~1. 48 A, BARR R ELIG I 11. 60~19. 73 4>, B8
SREHIN 4. 38~21. 55 g, Uk BB A AT LA B Jin 58 vk SR A
BB SR B B SR R, (E X A A SR A SR O A
Nmin PR B R 5 i 2/ F CF 4028, % Nmin 4038
B 7 R S A B N PR SR E R SR

2.4.2 AFAAXREEETAIERKRMEmE  H3E 6
AW, 5 CF ZbHAH H , Nmin #EZ AR B AE B 248 B
RIEF =R A 7= 57, BB R R B 36. 95 %048
EE 47.06%, B T 27.36%, & IR A 7= H H
23. 65 R B 2 32. 11 % ; 4 2% ) FH 2R A A 8435

A T 4.96%6.12. 98%6 ,fHZFA B ; Nmin 4L F] CF
2.4. 1 RRVEZR B A X 0 T2 5™ & K& AR AR WORIE O Z R/ BT CK 4L 2E,
*5 AEREEEEAMIEM~E
Table 5 Tomato yield under different N managements
ab3g AL BRI BB BUR S BRRARR BRE P
Treatment  Number of tomato/#k « hm—2 Fruit branch number/ 4~ Single branch fruit number/ /> Fruit number//~ Fruit weight/g Yield/kg + hm—2
CK 48 790+535a 2.87+0.12b 8.21+1.08a 25.20+4. 16b 53. 774+3. 54b 54 930+3 580b
CF 46 628+1 415a 4.53740. 12a 9.69740. 61a 44.934+4.12a 58.15+3.17b 112 931+5 802a
Nmin 45 084+535a 4.53+0.12a 8.3740.73a 36.80+6. 21a 75.324+5. 61a 117 283+10 641a
I ARE/NE FRHAR R b F 18] 25 5 3k B 27K F-(P<0. 05), FIA,
Note: Different lowercase letters mean significant difference among different treatments (P<C0. 05). The same below.
*6 TRAEEEEEX TP E
Table 6 N efficiency under different N managements
hb¥ FEF = REFIFE H AR TREET= 51 LB E ST
Treatment N use efficiency/ % Agronomic use efficiency/ kg + kg—! Photosynthetic efficiency/ kg « kg—! Partial factor productivity/kg + kg™! N harvest index
CK - - — — 66. 12a
CF 36. 95 5.52 6.02 23.65 63.21a
Nmin 47. 06 * 7.45 6. 61 32.11* 62. 36a

2.5 ARG BN T3 7 i B R e
HZR 7 A LIEH, 5 CK A/, CF AL BT hin T3 7
HUEER R JENE R ARALR & BN 4R R CHS R

A BT REAR » T AT 35 (517 ) & B 22 52 /). Nmin 402
1 CF ALBEA) % T dh AR PR 22 A B HAgEAR C &
B IR CF ALERRS R, AL R i & B A TR

x7 AEREEEEN M TE M MR
Table 7 Quality of tomato under different N managements
Ab¥a geviid & IR FERCHR VERR L AR Y FEMARE
Treatments Total acid/ % Reducing sugar/ % /mg « (100g) ! Sugar acid ratio Total soluble substance/ % Lycopene/mg « (100g) —1
CK 0. 26+0. 03b 2.54740. 16b 18.53+1. 45a 9.7740.79a 5.4340. 29a 10. 64+1. 03b
CF 0.37+0.07a 3.9240. 35a 15.56+1. 31b 10.51+1. 68a 5.87+0. 65a 13.93+2. 00a
Nmin 0. 32+0. 02ab 3.64740. 21a 15. 90+ 1. 28ab 11.53+1. 22a 5.3140. 58a 11. 63+0. 61ab
=N 2
3 i R, B RN B R T 120 ke/hm’ i, Bl % RUE it

Nmin #EFEREALTE K /NE F RIS S 7N T3
AR ETEERAENS 78 B A SRR E R B
FERYLBERT 0~200 cm +JETHEEH 174 kg/hm’,
JUP SR AR A R R B — 4, i Bl A A (LA
A ROR S BT R B AR R R R R B e R
Krusekopf 451 76 fin ) 48 J& X2 S48 %3 1 T 2% 50 9 B 53

BRI, 0 T2 A B AR A s AT,
THEAMHFERT 0~60 cm T JZAHSRALE 118 ke/hm”, YR
A8 EAFRE R B B 8ol AL 258 BT
FAFANE LB RAKRBERARMRA, FRELER
A B2 300 kg/hm? , F P FEAL o5 AUAL SR 307,
TB AL A UCHE K I RETR E A - (E B UGB L B A R
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FEL S B 1596 5 T2 F Nmin f9 280 245 B4 =X 000 it
B2 225 kg/hm® , HoA AR 5 FUARFH B 26. 676,18 08
3 W, H AR B AR B R K IR B AL B B Y 43.33%,
BEWE R T I T/ FAE TR A Z TR, k5
T —R AR &S K RS2 BB

AN, R B & 2 EAR Y FR LR AR
AR A Z A RMEN EERFE, ZHF 55+ Nmin
AR A% G2 bt AR AR EL » ZORE 56 F B0 T 259,15
RIEFAFRIERE T 27.36%, JiH T Nmin #17 A XS
HRAENN T & A 7 oA R RO AT R B ge I A
RE LA, BARIN T HA =255 117 283 kg/hm”,
B EERERA B, BB THRE R ~KE.HE
A% B >3 480t AR AH EE, i T3 80 7= 2 A3 0 3. 8556, F A
ARHEEBMA TR UG NR PR R EEA E L
EHSRITEIE WM A, AR R IR R A AL
SR R, B8 T3 0 5 5, SE B T &A=& E K
=5 OE =1

BT Nmin 18 R 8 B 17 A8 A
HEFERHE & ZAE B AR R A 50%6 , 2 BRI & 3£ F Nmin
IR R B R AR X RURE A0 S B I 3R S 47. 06 %, AT
HAHZMR/N, AR ERERTA 118 kg/hm’ FFIK
IR 19 69 ke/hm® , Uk B Nmin $f 7 i JE X 1 58
R —EHFE, L FE(RAR oy 38 b 0 B2 % 165 B A
Jti A .
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Study on Processing Tomato Nitrogen Fertilizer Topdressing
Management Technology Based on Nmin

LI Mei-ning"? , WEI Chang-zhou'? ,ZHU Qi-chao'* ,ZHU Jin-long"*
(1. College of Agronomy,Shihezi University, Shihezi, Xinjiang 832003;2. Key Laboratory of Qasis Ecological Agriculture, Xinjiang Production
and Construction Group,Shihezi, Xinjiang 832003)

Abstract: The accumulation of tomato dry matter, N uptake and utilization, yield and quality in different N fertilization
management were studied under field experiment with drip irrigation. Fertilization methods included conventional N
management strategy, N recommendation based on soil Nmin test. The results showed that N fertilizer application
increased the growth of tomato and nitrogen uptake. The fastest dry matter accumulation period occurred in 58 ~80 d
after seedling emergence. The dry matter distribution center was in accordance with N uptake. There was no significant
difference in the tomato yield and quality between N management based on Nmin conventional treatment,but compared
with the conventional treatment (N 300 kg/hm?®) ,the nitrogen management based on Nmin (N 225 kg/hm?) saved 25%
N application,increased 27. 36% N use efficiency.

Key words: processing tomato;soil Nmin;nitrogen uptake;nitrogen use efficiency;yield and quality
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