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BE: FUAEEEXAE= I, REAAZELE HRTHENZELK ARBF=RYE MU R ZELGT 18
REVH. EREH A AN ARWIET, MACHEY W ARE W =BZ 1, /=R 37.2% ~
60.1% ; LAMEFAE N 360 ke/hn” B, =BT R H. HEERIEHEAEM, LEHEE Nmin B30, 6 MEE+
MR N 451K 42.82, 55.24, 67.62, 91.91, 123.72 1 219.22 kg/hm®, ZE RAMWENTEKS L HEVNEAEN
P LB K N 35.11 kg/bm® , BHLIESE T L E N N43.51 keg/hm?, ZEREEEREY HEREKPMEIERESH, A2
Bt R B AR1E 4> 510 38.05. 196.20 1 233.22 kg/hn’, RAFEFRBREZMH T RABA RSB, N EB AR =EMERL
FIARHEEEEEL, BAKRRB P RAEILEF A ZBML,(UN 12.72% ~35.36% , HEMBAEBRAFTFEEH
WRBRE. HAERN 120 kg/hn® BF, FHHE 1 TR RAE T 5 23.91 JC RIS, BN 46 #E 4 B 15 B 480 kg/hm? Y,
AR = ik F] 9.05 T,

XKW KA TR ARMMERE; FNET L

FESES: S606% .2 XHEEFRIRAG: A XEHES: 1008-505X(2007)05-0890-07

Study on the effect of nitrogen on green Chinese onion yield and
N supplying target value
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Abstract: An experiment was conducted in Zhangqgiu county of Shandong province, which is a famous region for green
Chinese onion production. The experiment had 6 N treatments to study its effect on green Chinese onion yield and N sup-
plying target value. Green Chinese onion yield increased with N fertilizer rate when enough P and K fertilizers were ap-
plied. The increment was 37.2% — 60.08% . The yield was highest at N 360 kg/ha. The residue N in soil increased al-
so with increasing N application rate. The amount of surplus N of the 6 treatments in soil was 42.82, 55.24,67.62,
91.91, 123.72 and 219.22 kg/ha, separately, presenting a serious concern for underground water pollution. The
amount of apparent mineral N of soil and apparent mineral N of the organic manure were 35.11 and 43.51 kg/ha during
all stage of green Chinese onion. Recovery of N fertilizer was 12.72% - 35.36% . The output/input of N fertilizer was
23.91 for treatment MN1 and 9.05 for treatment MN4. The N supplying target values were N 38.05, 196.20 and 233.22
kg/ha in slow growth stage, fast growth stage and cauloid inflating stage, respectively. It is very important to pay atien-
tion to yield, quality, environment and profit for green Chinese onion fertilization .
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REB A KT A LH s Wi, dERKE
REMFEER, NEWRBARILLHEE R
i%mo

BERXRBEEERARECEARADRE, Wik
LU ARRE R HRSEHTTHR; X
EREUIHRE T REANSRARER; Faglels
BT TR AEIEE HEMBEEE TUEX KB~ &
MBEEWNE, BEXTRXEARETHEIFTBEFER
FEHFEHFRIRER D, BEE, KBEEG T
FABRENBABRK, MUEEER KA ETF A
EFE &L N 600 kg/hm? . P,05 300 kg/hm?, T 47 AL
BB ARE K0 100 kg/hm® 24 . AEBHEIEA N
SRERBALBMSBHARASR, W KA M=
BMRER, MEASEREMN RS, EEXHEFE
55, 2004 X3 F B RZ F 7= X i T /KR =8,
R /K H NO; -N & &35 8.27Tmy/kg, L3 # T
KGR ERB. A, AHRUERNER
B BB RA A B FE XN &, Tt A B 8 & E K
FXREBM L E—EMRE AR FE N Zwm,
DA 4 K 10 A TE G RS AL AR 42 |

1 bR S

1.1 RE&IT
RETF 2004 FHEUWREERLTHNET, &

HWELK H B 2647.6 h, FEHRIR 12.8C, FFHEK
£ 600.8 mm, MXHBE 65% , T /W 192 d, HER
JKE T 800 mm, HImH+FEHE L, 0—30 ecm -
BEVAEE 13.5 g/kg 25 0.094% E3L B 8.47
mg/kg FESAR 109.33 mg/kg; 0—30.30—60.60—90
em ZELELIAZT RS FI N 34.15.34.88.22.89
kg/hm’, HHRKARMATHF S KAR, M E
TEZEM, 2003 4 10 AEH,2004 £ 6 H 30 B %
AT 75 om, P 34.5 Mk /h®,11 A 18 B
Wik o

R 6 ML GR 1), FEEHE 8000 kg/bm® &
BEXS 2 (N 2.06%, P,0s 1.25% , K,0 1.89% , OM
23.40%)ERE E & N 0,120,240,360.480 kg/hm?
SAHRBKFEMINMABENTSALE IKRER,
MARER22.5 s BAENREBIENEIHR
BB . RIERER L EEHEHE.E
ZREBBR(6A30H); #HNTEEBRERGBAS
H)EREAEKH(OO A 16 BH) BEFLH(10 A 18
H)EERBBRR 10 ~15ecm W (3 ~5 cm F) B
TEIRE . B REFR R, NBR WKW EB
25 564 mm, 5 2 KB AERT R EHE 200 mm; 5
3 RIEMERT BB E 258 mm; 4 3 KA Bl
HEKE 106 mm, ME 2 IBIER , 54 B IEH#H 1T
+o. HEEMEHER YR RAE™ TR,

R1 WBLE
Table 1 Experiment treatments
JiE BB Basal fertilizer(kg/hm?) BB Top dressing(N kg/hm?) EMEEZELE
Trf:fem FHLAE AL HE Chemical fertilizer st 2nd - 3rd Total chem. N fert.
oM N P,0, K,0 (8, Aug)  (16,5ep) (8,0ct) (N kg/hm’)
CK 0 0 80 200 0 0 Q 0
M 8000 0 80 200 0 0 0 0
MN1 8000 25 80 200 22 33 40 120
MN2 8000 50 80 200 45 65 80 240
MN3 8000 75 80 200 66 99 120 360
MN4 8000 100 80 200 90 130 160 480
1.2 MERHESHE W,

KEEHER, K& 0—30 cm,30—60 cm,60—90
em L HEEES; BIKEBRAITRES/NK 0—30 cm,
30—60 em L # ; WIKE , K& 0—30 cm,30—60 cm,
60—90 em T IERES 2R A 0.01 mol/L CaCl, 5L, ¥
4y AT A EE W 3 NHY -N 1 NOy -N (48
Nmin = 13 NH; -N #1 NO; <N Z#1) . L%
BEEAS B pHE . L EENESRAENE

SME6A30H8AB9AI6B.1089
HM 11 A BHRBEHNARAERNG B, B/ PMKRE
0.75 o KA MELY =&, MKRETERA
H,50,—H,0, H&E , R BEMELA  NERELE
B E SR, KELEENEL2SNSE,

1.3 WEFE |

ANARERT LB L HBENET LA
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ERET L, WEHNTLZBREHRBRZMANEW,
WE+EEVNAT AN FEBEL, HEEENEE
B ML RRE L o 20 5 A i M R A AE /D K BY
13 Nmin B FED R R RUOCRHTE LEANA
EE-NBERNEWTLE; FHEARY LHET
CK F1 M b HE 9 22 835 31 B A8 B A R 18 IE i 1 B A
PUEREZERZNT L&,

THENARNT LEP (CKAER) = (RE
43 Nmin + E B ZE R W), - (HR)Z 15 Nmin +
EMRR RN u;

AVIERZEZRT LED = (MCK 43 £ 3%
Nmin — CK Ab# 4 # Nmin + MCK ZbEAEH R KR
W-CK A HEEDREHRK)t, - (MCK 4b 2 1 5
Nmin — CK 4b ¥ + 3% Nmin + MCK b EE HE R
I - CK B AR BRI to
IR A b S 5 — B ] B A AR AG B [E] L v, R ZE TR (]

A ARBESARMARETE, EKBAZ
BERBREBR KO TEHHSASEMHEITE;
ZBTELEAEH 1.1 g/end ITH,

RIG KR R H DPS2.0 AT Bt 34 o

2 HR540

2.1 REMEFAKETEHEN

R BN EREAMET . BEAREHERN
Wi, KRB BRI, ™27 37.20% ~
60.08% (3 2), %F M.MNI.MN2,MN3, MN4 4h 38 &Y

FEEUA, KA FERN: Y= -0.157<% + 124.27x
+42325 (R?=0.8359) , @3 iHEHIABREBAE
i F & & 396 kg/hm?,,

%2 FAELEHRETBHEW
Table 2 Effect of fertilization on green Chinese onion yield

aha & Yield 7= # Increase
Treatment (t/hm®, FW) (%)
CK 40.17+£2.00 ¢ —
M 41.48+1.81 ¢ —
MN1 56.91+£8.31b 37.20
MN2 62.35+5.93 ab 50.31
MN3 65.79+1.18 a 58.61
MN4 66.40£2.09 a 60.08

H(Note) : RRKNEFEYMRRERE 1% 5% BEK
-, T, Different capital and small letters mean significant at 1% and 5%

levels, respectively, same symbol was used for other tables.

2.2 BANARRUTUESH
HERBHBNMERZLEENARAT RN
N35.11 kg/hm?; HHEHET L EH N 43.51 kg/
hm?, B VLR AR E LB (N 164.8 kg/hn’)
9 26.4% (£ 3). ERAEH 1 KBGO HESA
), RAKSH, L EANAMEIRART LE
HIRE T ERKME, FEE B T, LA YRR
AHET B BE R, 1.2 FKERE, FIE
BN A, FERZYBANRE 3 Nmin {§
B ARATYRBED N BRE/NFTER.

£3 RELIEANENFIREZHRUTLE

Table 3 Apparent nitrogen mineralization of the soil surface layer and the organic manure

. TEENAZRTILE BVREINEEUTLE
HH(R/A) ke Apparent mineral N of soil Apparent mfiralxﬁl of %M
Date(d/month) Topdressing time

(kg/hm?) (kg/week) (kg/hm®) (kg/week)
30/6 —8/8(40d)  1st iBFERT Before the 1st 39.3 6.88 71.4 12.50
8/8 —16/9(40d) 1st 1 2nd [B] Between 1st and 2nd -37.44 -6.55 -60.24 -10.54
16/9 —8/10(23d)  2nd il 3rd [A] Between 2nd and 3rd 32.41 9.86 22.72 6.91
8/10 —18/11(42d) 3rd J§ After the 31d 0.84 0.14 9.63 1.60
&1 Total 35.11 10.33 43.51 10.47

W1 UGBIBRZET,REN 0—30 om, FEE KAWL HZE L 0—60 eom WHEH .

Note: Before 1st and 1st topdressing toot zone was 0—30cm, after 1st topdressing root zone was 0—60cm.

2.3 FEEARIBAEEE
ARBHFAENHATECELER . L8R
HHIEHE PLET L 1 A 14 Nmin F13R 55 43t 2 (A
BB, EENETHAIET LA (43.51
kg/hm?) Fl - H 1L & (35.11 kg/hm®) I E R N

78.62 kg/hm?, T HEE A Nmin 91.92 kg/hm”, FF 35 {1t
AH 62.48 kg/hm? (1 15.86 kg/hm” JE KK 46.62
kg/hm?) o

FHABH,MN B EERE NHESTF
MN2.,MN3 Fl MN4 Zb 32, H 5 MN4 3%, 2 REAF
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5%EIREKF. HEREHEWEM, LEKHIR S
N B, MN4 L2 H MR E B % 219.22
kg/hm*, & MN1 228 H 3 15 £,

AEREKET  EYHENARTE 101.94 ~
120.58 kg/hm’, Bt AE 2 (935 I, K& RBCA &5 &
BWARLAERK, TERBAMAERERLER
BT B A, B F R E B, MN4 b B A

BK BRI, ERRBEHT, ERA B
KBEERAEW 51.97%—~59.42% , KB B AL
#2990 ecm L EUTHREEHRK, RENHESA
(FR5)BREBALES E st RRIWIIRGE, BB 3
A FAKFBTA, RAERGLEHBES, &1
KA XA R R T R RS, B R K
THEREE S BN

x4 KEARLEERHER
Table 4 Nitrogen fertilizer distribution as affected by different N treatments

23 AIEEA R 135 8 (0—90cm) K
N rate Absorption N Residual N in soil Loss N
Treatment 5

(kg/hm’) (kg/hm?) (%) (kg/hu?) (%) (kg/hur) (%)
MN1 353.02 101.94 b 28.88 67.62 b 19.15 183.46 ¢ 51.97
MN2 473.02 114.22 ab 24.15 91.91 b 19.43 266.90 b 56.42
MN3 593.02 116.92 ab 19.72 123.72 b 20.86 352.38 a 59.42
MN4 713.02 120.58 a 16.91 219.22 a 30.75 373.22 a 52.34

M RBEAR = LIER + ANIET LA (43.51 kg/hn?) + +HEH LR (35.11 kg/hm®) + L3 Nmin(91.92 ke/hm®) + FRFHA

Note: Application N rate = chemical fertilizer + N mineralized of OM + N mineralized of soil + soil Nmin at beginning (0—90cm) + N from environment .

£S5 ABUKEFARALELEPABYT RE (kg/hm’)

Table 5 Soil residual N in different layers after the onion harvest

4 12 Soil layer(cm) &3t
0—30 30—60 60—90 Total
Treatment
NH,-N NO;y -N NH,-N NO; -N NH,-N NO; -N NH,-N NO; -N

CK 10.06 a 7.10 b 6.25b 4.91 ¢ 8.44 a 6.06 ¢ 24.75 18.07
M 10.01 a 15.78 ab 7.06 b 5.20¢ 7.45 a 9.74 be 24.52 30.72
MN1 4.71b 11.40 b 4.79 b 10.01 be 7.37 a 29.38 abc 16.87 50.79
MN2 5.47b 27.42 ab 9.12 ab 11.96 be 9.33 a 28.61 abc 23.92 67.99
MN3 6.77 ab 34.18 ab 10.66 ab 23.09 b 12.30 a 36.69 ab 29.73 93.96
MN4 6.43 b 50.27 a 15.81 a 88.01 a 8.42 a 50.29 a 30.66 188.57

2.4 FEXKEHMERER

DL A HLAR (M) AL 3 8 X B, 1B /IS #]
ROANE A A A 2R R AR 2 0 R 2 0 AT A A 7
HESPRLBZENEREEERKR (R 6O)F
H, BUEA 2R ok 2 F) A 3 A0 dm A 7 T B Ve R & Y
Whn, B AR, B4 EM AR MN3 EoK, 3
B\ TP Rl 1 F 5% N, Bl KDL& 7= 38.76 T-3L KR
o
2.5 @ERHMEFHE

BAR MN3 LB AR AR A AR,

B MN3 BB HEKR(ERT) . BMARBAFRK
B (s /AR R A ) BE & 20 M A 2 893 fn
BB, b MN1 BB FE 1 TRW AL TR
5 23.91 JC B9 Yi 25, MN2, MN3 . MN4 4 3 43 5 &
15.84.12.08.9.05 7t 15 B AL Xf BE 3 B 18 7™ 1 i
ABEEEM. S TRARFHYRENE, RAHR

C AWERIAT R I A, A T R R AL B X

WRHEX EMNEREF YRS 5 IR IR
EIZ_‘O
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Table 6 Nitrogen fertilizer efficiency of different treatments
P FREF R FE A EA R RIEREFMAR R £ 7= 1
iologi i A, ic effici Partial factor productivit
Treatment Recovery rate Physiological efficiency gronomic efficiency & P y
(%) (ke/kg) (kg/kg) (kg/kg)
MN1 35.36 a 23.84b 9.40 a 48.34 aA
MN2 22.80 ab 31.81 ab 7.55 a 27.02 bB
MN3 15.95b 38.76 a 6.19 a 19.17 ¢BC
MN4 12.72 b 29.13 ab 3.74 a 13.47 ¢C

HE (Note) : ZAEFFHZR(REN) = (UN - U0)/FN x 100; Z AL A 3 #] % (PEN) = (YN - Y0)/(UN - U0); & AERZFF A (AEN) = (YN -
YO0)/FN; EAB4RA: = 77 (PFPN) = YN/FN. Y0, U0 RE R A/ K KB 7= 8B A K WYL o Means yield of without N addition and total N uptake in a plot
without N addition; YN, UN {838 &/ X KA 7 B M E K UK Means yield of N addition and total plant N uptake ( aboveground biomass) in a plot with N

addition; FN R FE A /DX ZIEFHE Means N applied rate.

RT FELETARBLFNHE
Table 7 The economic profit of green Chinese onion production as affected different treatments

b E & A (Yuan/hm?) Faah (kg’hm2> B A (Yuan/hm?) M 2% (Yuan/hm?)
Treatment Cost of nitrogen Yield Gross income Income
CK 0 40168 32134.4 28134.4
M 0 41484 33187.2 25987.2
MN1 495.6 56913 45530.4 45034.8
MN2 991.3 62353 49882.4 48891.1
MN3 1487.0 65794 52635.2 51148.2
MN4 1982.6 66401 53120.8 51138.2

o BRE 1900 TT/M A HLAE 400 JT/M BRERSH 2400 JT/ M 11 BE AR 45 1600 JT/ME . KA 0.80 JT/kg; HAb A I H MR EAK T2

FF ALUS 4 T1% 4000 TT/hm?) o

Notes: Price of urea is 1900 yuan/t; Organic fertilizer is 400 yuan/t; Potassium sulfate is 2400 yuan/t; Treble super phosphate is 1600 yuan/t; Chinese o-

nion is 0.80 yuan/kg; Other cost = including other fertilizers, irrigation, insecticides and pesticides, seedling, labors.

2,6 BEAXBREAEZHEEFERENRTE

EAER, BNEEEETEETERAETHRE
PR RS FE LT R EE, T EE S
JERFATREMRN, BFGEEBEYEKBER
BARFTHTRIR, SZHABERAESEAEHA
B HER KA TFIRARS, X6t B AR MK
HNARZMN BARED . NGEitE, £ MN2 4
HWREEELE, BENRREXLDHNEFHEMNSE,
MN3 AR ESER, X MN3 B A AR
Hep BARESETITE T UE R (X8, NBRAFE
—YGEEHE, T EA I AMEIEENT LER
K, ZWBEAREN BRERK, MERETRAR,
ZMBABAERKEBRK, LhR4& =88 bl AR K
PRI EHE, BE 40 —50 kg/hn’, HE—
TYRBFESAE, -3 Nmin BAL, S - RERE
R, 4= EATLIE N 150 —160 kg/hm?; %5 — KB
REEE T LASRATEI 8 A 9 A%, 1B EE N 80 —90
kg/hm?o B + 8 Nmin XFH#1 T KB 20,

FZWBEEFEER 70 —80 keg/hm’, MN3 4b 3
)G B E 13 Nmin (0—60 cm) Fl 60—90 cm £ 3%
Nmin & 84y 51 & 74.92 kg/hm® 1 49.01 kg/hm?, &
AERE M E B 0—60 cm 13 Nmin < 90kg/hm?' !
HIFEFRA 0—90 cm 1 4 Nmin < 150 kg/hm?!') i
B,

3 4

R HEENERHIET , ARZKEXRE
HEME BT 101.94 ~120.58 kg/hm?, B IE R &
RAYSHAEN 51.97%—59.42%, REWKE -
Hh(0—90 cm) NBR B B E S X 219.22 kg/hm?, &
IR E 373.22 kg/hm’ s, KA RBF AR ALK
) A S A0 U DR 2B 7= ) Bl i L B 10 3 T R IR
BARARBRATREB MRS RIS HH R
B, ERENEBENERZLEANARRD
L&A N 35.11 kg/bn? FHLIEHF L E N N 43.51
kg/hm’ s HEARRBEAET , KETESE B E 1 E &
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£8 MN3AEERMIEKEE MR BARE (N kg/hn’)
Table § N target values for the three times of topdressings with MN3 treatment in the experiment

REWAMA Basalgffgﬂizer 1 RN Py e
Items for N input st 2nd 3rd
(0—30cm) (0—30cm) (0—60cm)  (0—60cm)

43 Nmin & & Soil Nmin content 34.15 53.19 20.76 93.98
BHEILIEE E R Chemical N input through topdressing 75 66 99 120
WA PLEET LR Net N mineralization from soil organic N 39.3 -37.44 32.41 0.84
B YRR EED LB Net N mineralization from organic manure 71.4 -60.24 22.72 9.63
PV H A B EE N input through environment 15.86 16.54 21.31 8.77
BB R BLRAL B 47 {E N supply target value in different stages 235.71 38.05 196.2 233.22
KA R HARME® Total N target value in the whole stage 571.21

¥ (Note) : 1)FFIEH AR E = B + Z ¥, N input through environment = irrigation + seeds; 2) B MEFHEREMY ERME = BHRWREL
% Nmin + TEAVETHE + FHVEEXTILE + BHAIEER + FEHFAARE - OR/EHE L % Nmin. Total nitrogen supply target value =

Soil Nmin before transplanting + net N mineralization amount from soil organic nitrogen + net N mineralization amount from organic manure + topdressing N fer-

tilizer + N input through environment — After harvest Nmin.

AR BEREZHBARBENEREST N N
38.05.196.20.233.22 kg/hm’; RZE =B 65 t/hm’
BLEMEKENEARMAN S BIRERN N 571.21
kg/hm’

AREHBEIMEERXT , E 5K KEEEEE
EMETARNME, REMLN BRERERER
MREMEEEPKRE MEEZRTRAEENE
X, ZRBHRAT-BEEREYWEFRRE, R
I B B 0 AR RN B AREL AT ZE S o
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