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4.51% ~9.40% K B EHERIE ,8.22% ~ 17.28% K H 18 HE AL ; B HE 20 B 394 1 , 420k R W0 A0 - 438 9 Bt ol /0, VR W SO 90 2 28
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Effects of nitrogen rate on nitrogen fertilizer use of winter wheat and content of soil
nitrate-N under different fertility condition

ZHAO Jun~Ye"2 , YU Zhen-Wen'" (1. Key Laboratory of Wheat Physiology and Genetics Improvement, Ministry of Agriculture, Shandong
Agricultural University , Taian 271018, China; 2. The Institute of Agricultural Information , Chinese Academy of Agricultural Sciences , Beijing 100081, China).
Acta Ecologica Sinica ,2006,26(3) : 815 ~ 822,

Abstract: Application of nitrogen (N) fertilizer is one of the most important measures that increase grain yield and improve grain
quality of winter wheat ( Triticum aestivum L.) . However, it is common that excessive N fertilizer is applied on high fertility field,
which not only causes the decline of N use efficiency and economic effects, but also results in larger amount of nitrate-N
accumulated in soil, and so it is concerned to bring potential risk to environment. This research was conducted to determine the
effects of N fertilizer rate on N fertilizer use, grain yield and quality of winter wheat, and changes in soil nitrate-N content during
wheat growth period under high-yielding conditions. The results will help to choose optimum N rate, to obtain profitable yields,
efficient N use, and reduce the possible impact on environment.

The experiments were carried out in two high-yielding fields, differed in soil fertility in Qianzhuliu, Longkou, Shandong,
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China, during 2002 ~ 2003. Seven N treatments (CKI, CK2, N1, N2, N3, N4, N5) were designed, with the N rate of 0, O,
105, 150, 195, 240, 285 kg/hm’ , respectively. The N fertilizer was urea. Half of the N fertilizer was applied before sowing, and
the other was topdressed at jointing stage. Apart from the treatment of CK1, all the other 6 treatments were supplied with 135 kg
P, 05/hm* and 105 kg K, 0/ hm’ before sowing. Each treatment had 3 replicates, with a plot of 3m x 8m. In the field plots of N1,

N3, N4 treatments, microplots of N tracing experiments were set, with the area of 15cm x 44.5cm, and isolated with a 30cm

high iron frame. Each '*N microplot had 2 replicates, which was added with 10.13 atom% 15N-urea before sowing or topdressed.
The rate and date of N application in the microplots were the same to these in the field plot. Wheat was sowed on October 8 in
2002, with plant density of 120/m’.

The results showed that 73.32% ~ 87.27% N accumulated in wheat plant at mature stage was derived from soil, 4,51% ~
9.40% from basal N fertilizer, and 8.22% ~ 17.28% from topdressed N fertilizer. With an increase of N fertilizer rate, soil N

accumulated in wheat plant decreased, and fertilizer N that accumulated in wheat plant and remained in soil increased, whereas k
the recovery rate of fertilizer N decreased significantly. The amount of N that accumulated in wheat or remained in soil derived from ‘\
basal fertilizer was less than that derived from topdressed fertilizer. The amount of N loss of basal fertilizer was more than that of
topdressed fertilizer. Compared with the lower fertility field, the amount of soil N absorbed by wheat increased, whereas that of
fertilizer N decreased, and the amount of fertilizer N remained in soil or became loss increased in the higher fertility field. The
differences in plant uptake, soil residual and loss of fertilizer N between the two fields came mainly from those of the basal N E
fertilizer. With N application of 105 kg/hm’, no larger amount of nitrate-N was found accumulated in 0 ~ 100cm soil layers at
mature stage. With N fertilizer rate increasing, the content of nitrate-N in 0 ~ 100 cm soil layers increased dramatically. With
more than 195 kgN/hm® was supplied, soil nitrate-N moved down obviously, and the upward nitrate-N movement occurred earlier
and deeper in the higher fertility field than that in the lower one. With N fertilizer rate increasing, N uptake efficiency and N
utilization efficiency of wheat decreased. With appropriate rate of N fertilizer added, grain yield, protein content and the amount
of N accumulated in wheat plant all increased. High grain yield ( > 8800 kg/hm®) and high protein content ( > 14.20%) could
be obtained in both the fields. However, with application of excessive N fertilizer, grain yield and protein content would increase
little, and even decreased. The N fertilizer rates with the highest grain yield or the highest protein content in the higher fertility
field were lower than that in the lower one. Based on analysis of grain yield, quality, N utilization and soil nitrate-N content, the
N fertilizer rates recommended in the two fields were 105 ~ 150 kg/hm? and 150 ~ 195 kg/hm’, respectively.

Key words: nitrogen rate; soil fertility; winter wheat; nitrogen fertilizer use; soil nitrate-N; yield

MAREERGNECEMRENRNFEEEZ —, HEFX, NEFFEIRTIREATENASR
BNER, AEREEMARK, SFHETHR, MEKPAREAAEESEMSAEREUTLERNE
BB BN KRR GROEERR, BWAESKHEDY , BE&ET , ERIERE RN RKEE, WA
HITREMEAERE, CHBRENREM AR FENSEERE LENRE , RIPESIHE, BINEETF
— AN BRERRARE, A, ARBELHE N EHFEERNFRRE~EH L S48 NFEER,FETH
EHEATHARML/INERRREKFAA . FEMERNEN, RAREERT LEHSASBRTARNESR U r
PR R B KIS RN A P RE R R R R IRE
1 #EEFX
1.1 AREit

H (B30 F 2002 ~ 2003 FEE IR ERONRIE BN LEEAFZGFEERONRE=E L#fT, K
i AR, 0 ~ 40cm T ELBMEMFSRENE 1, TWEER IS THBD, R T 0~20.20~
40,40 ~ 60,60 ~ 80,80 ~ 100cm & L E SR Z B 514 23.78.22.17.22.38.21.59.33.7 my/ke, HE R TR
B4 3.63.1.64.1.63.3.04,4.50 mg/kg; IR [ H + B EA IR 5K 16.34,13.78.7.28,13.30.11.83
mg/kg, AR SR HIH 3.02.2.87.2.66.2.95.3.33 mg/kg, RSk FIE =R AT /N & B % 20,
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HERBES KERRM N RRWAF LS. KERBEER R CK, AR B 408 ; CK2, K
AR, B R R E A AW 135 kg PO, BB R AR 105 kg K, 0, % 5 MEUELALE, B SRR ER CK2, 8
B4 A4 105.150.195.240,285 kg N/hm', 43 5 LA N1 N2 N3 N4 N5 FR. B 120 #/m’, /MK F B 3m x
8m=24m’ FEVIK AT 3 KREL ., REBHARE(N%,46% ), B0 R #8455 (P,0,,17%) , & IE K AL&
(K,0,60% ), HAIEIELREM 12 2FBREMHEH IR T PIREMALT ;&T 1/2 BIE TR B (8%
BEESUEATAKTFHMA. 20024 10 A 8 AHFM BHNNEEXREFLTBELD, MEEFH
FIfEKBERH ZLRH N 56. Tmm, X ERE FH K 60.3mm, B F ER WP N 39.4mm, R EHBH K

118.8mm, /NEL4EFHIMEAK 4 K, BFERHH K (10/9) &K (12/15) KK (4/10) . FEH K (5/30) , IR K
% 600 m’/hn’ ,

21 REIMESSERR
Table 1 The content of the experimental soil nutrients

Wik +2 FIE £ R M BAH
Fields Soil layers Organic matter Total nitrogen Alkali-hydrolysable Available phosphorus Available potassium
(em) (%) (%) nitrogen ( mg/kg) (mg/kg) (mg/kg)
MR | 0-~20 1.45 0.111 102.78 33.81 142.4
Field 1 20 ~ 40 0.78 0.060 66.25 6.13 91.7
Mgk I 0~20 1.33 0.082 85.87 27.48 129.7
Field I 20 ~ 40 0.66 0.049 36.53 5.24 93.7

PN X 7E K IR N1UN3 N4 AR/ A, B FR 15 cmx 44.5 em, A 15 cm x 44.5 cm x 30 em B4
HEHATHER, IRUNREEE + ZEREFBEMEEREERL + "NREBE, K ES, i IE & 05 e 3R
HmEmEmE cHamE, "NRERAIH LB A TR ER, £EH 10.13%,

1.2 M B FI 8 77 ¥

KERWE/NERBP AR A S 0CHEEERES WETYE. RBRFR-NEKREE, ¥
HEIEKTEENESHEBSEASE., REEM GB2905-2( ¢ MBI R EHE) FEMNEHEEL RS &,

BN X I 7E AR A B E RN E R AREERT 0 ~ 25em £ R B, HBRAE TOCHEEE, LR T
., MR R AN B NE B R AL TR ZHT-03 JRiE N AT 5

FE/NE BRI (12/8) B B3 (3/27) IR 5 81 (4/20) LB (6/18) , 43 B F A AL /MK A # X AR A,
20 em —E4 5 EHRO0~100 cm L4, RMBERESGEHETES, FBAHY T 10g # T L0 #r & &
(73 2mm )3 47, 2mol/L KCl R R (W £ =5:1), 58 30min, 1T IB S5 E A 6 R BEEE (210nm o)W ER
BHPRMARSEM™. '

FE T WAL 2R (nitrogen uptake efficiency NUPE) = # 4k B E 1 B /16 & & ; % & F F % % (nitrogen
utilization efficiency , NUTE) = ¥p i =R/ HEHAER R &,

BAR G150 4 R B SPSS 34, 1E B 3 FH Origingpro 244 .

2 BRESH
2.1 FEE X/ 3 A R R OR8] R IR AL R 1 5 i

# 2 RHEUNRE RIS H 8RB NL.N3 N4 2B/ E AR BB A K B HE B R A L AR AR CR
AR, JUBE, A HARAEMR ] MEHREEHERATHRI EABNHKARFHRAENE
WX A, e T N3 ALTE > N4 4bFE > N1 AbFE  #idtk [T N4 472 > N3 4032 > N1 4038 ;N3 N4 4k 3 [A] % R 5
Mo WEEHHEARREBRNEST SHEK 3

REERABIE, LB AR ROE R 73.32% ~87.27% K% H +1%,4.51% ~ 9.40% 5k B Z i AL,
8.22% ~17.28% K BB AL, Rl -ELEmR I /MEEKBREMEEAEMERER /D THRT, W
W LR BER TR, HHBEEAAT I ERARREARARNEEXRR B8 RN T EREK
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BEMIBAE.

Bimt B B0, bR R AN, AR R B,k B R A AR SRS AR R
RBRTR R IR AR ARSI, BERN, kAN AR S EREARY LIRS . HERE
B, FEHHE AR RFERERRENZFE /N, YR B 105 kg/hn’ 3 F 195 kg/hm’ , 48 7R BB AERHE
BEEBEHNMFRN, Ak SN B RN ERINE Z RN 46221 it BB = 240 ke/hm’ , 1 BR B W) AL BHR B
BERN BLBAEKSNERRABLEELR.

2 B IR/ B4R XY S ) o U0 3 VR e B

Table 2 Effects of nitrogen fertilizer rate on nitrogen uptake from different sources in wheat

- :
ARRE FARRIE NG PYETTTL b
ik BE hba TNAA FaEENR 3 B IBRE KR 24 Total Ndibf ‘
Fields Organs  Treatments (mg/plot) Ndftf Ndfs :
(mg/plot) (%) (mg/plot) (%) (mg/plot) (%) (mg/plot) (%) 18
kI L T8 Ni 1751.1 77.41 4.42 148.8 8.50 226.2 12.92 1523.5 87.00 :
Field I Kemnel N3 1799.0 131.87 7.33 265.1 14.73 396.9 2.06 1399.6 77.80 E
N4 1784.1 140.91 7.90 308.3 17.28 449.2 25.18 1336.3 74.90
i 3 N1 2156.1 97.24 4.51 177.3 8.22 274.5 12.73 1881.6 87.27
Plant N3 2235.7 169.32 7.57 312.5 13.98 481.9 21.55 1753.8 78.45
N4 2222.3 183.05 8.24 364.7 16.41 547.8 24.65 1674.5 75.35
EE: 3| 133 N1 1592.4  97.24 6.11 156.9 9.85 254.1 15.96 1338.3 84.04
Field Tl Kemel N3 1727.6 152.04 8.80 276.4 16.00 428.2 24.80 1299.2 75.20
N4 1769.6 165.35 9.34 319.4 18.05 484.8 27.39 1284.8 72.61
B N1 1935.4 116.88 6.04 189.2 9.77 306.0 15.81 1629.4 84.19
Plant N3 2120.1 184.57 8.71 320.8 15.13 505.4 23.84 1614.8 76.16
N4 2172.1 204.26 9.40 375.3 17.28 579.6 26.68 1592.5 73.32

TNAA = Total nitrogen accumulation amount; Ndff = Nitrogen derived from fertilizer; Ndfbf = Nitrogen derived from basal fertilizer; Ndftf = Nitrogen derived

from topdressing fertilizer; Ndfs = Nitrogen derived from soil

2.2 FEABRN/NE RACTR Y TR B AR KR

A LEPRERLESR 3 ER AFYRIE . BRI, AR H, FEELEPHREIE/NE WK a
JG 0~25cm + R WPIRZRICHER BB, N MIERB/NE R SIRBTE 0~ 25em L) T 1B WA RALH %
i_’-)\jﬁgeo

F 37N M AN A0 2 NP B IR A DX P /N3 v 0 SRR G A RUIE B R, B E R P SR B, R AR
RO R o BEMERE S, /N R OIE R R B R BB AE 1 b R B B B I, T /0N 32 %o AEE AR B TR Wi 3R :
BEFEAK AR A LB R /DE R RRIREMBR AR . /D 2 T i EUIE B R E  R L
BAETRIHRER REXRBE D TEERE, EEAEHREENRARNBSEFRTEBEAL, HEIE '
REE I, Ap RE A 5 B8 F I, I8 5 AL A K B KB, N3 N4 AL BB % KT N1 AREE, N3 N4 4b 78
BE RN

®3 EHFEREEBE/NERY, LR R 8%

Table 3 Uptake by wheat plant residual and loss of basal and topdressed nitrogen
/NE IR W Uptake of wheat TR B Soil residual % Loss

3 hb

Fields - Treatments

HHE Basal iBHE Topdressed N Basal iBHE Topdressed ¥ Basal 1B HE Topdressed

(mg/plot) (%)  (mg/plot) (%) (mg/plo) (%) (mgplet) (%) (mg/plat) (%) (mg/plot) (%)

ik 1 N1 97.24 27.78  177.3  50.66 61.58 17.6  71.17 20.33 191.2  54.62 101.5 29.01
Field T N3 169.32  26.05 312.5  48.08 109.43 16.84 140.94  21.68  371.3  57.12 196.5 30.24

N4 183.05  22.88  364.7  45.59 145.15 18.14 231.44  28.93  471.8 58,97 203.8 25.48
sk I N1 116.88 33.39  189.2 54.04  57.38 16.39 67.18 19.20 175.7 50.21  93.7 26.76
Field [I N3 184.57 28.4 320.8  49.35  106.41 16.37 135.44  20.84  359.02 55.23 193.8 29.81

N4 204.26 25.53 375.3 46.92  140.03 17.5 224.00 28.00 455.17 56.96  200.7 25.08
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AR LBEIEN KA T, MRS EREORE, ERAELRPHRESRAAELER, AL
B /MERBAER R ER TR T, F0CEBCRER ; - 50 5 B A0 R 8 fAE B B 1R & B R IL0
BRIATHRIT, FEMRENERK ZEMRANEZRFTERACEEAR L, EEEELREE M, B
B AR ERAH A L S RG-SR NE W R R SR ERL, ELEE N RERE R
FOEREEHE ., FHEERAIEMHREANTHOERBREL BB ARE,

2.3 AR THMHSATETUNER

HE LA UEL, DEEEHNEEELE 0~ 20em T ELEMSEASETLELDE, AWMELY
$,0~20em TR HEWHSASREERK,EFZRTHAR; AT ELBH X THEIARMLAKFE, 20 ~ 40cm
TR BRI N AHESERTH IS ATERANEMRS EOLBE TR SAS BT
50 ~20cm +EEAR—H, REAMMEEB . _

R T o N1 ACE , NEXRTZERFH,40 ~ 80em 1B LM SRS B NiE B Z R BH 40 ~ 80em L
B, RN RN 80 ~100cm 1R EWEASRBERMBEE. IR &, B/ELFHE, N AL 40
~100cm T 2+ HEHESHTEBERBEE. WAL, TELEMSEASENEM, B8 LB L8H
SHMTH, RIMR I PALATERSH N LHEBSED THBE 60 ~80em L+ 2, i /NE A4 5 3 18] 7 1 5
N AHBESRMKRAE FTHE 80 ~100em £ £,

iR I h N3ILHE AWMEERSH EFERTH R ERBH 40 ~60cm +ELEMBSASBEAE
A3 FF B ;60 ~ 80cm 2RI K1 B 1,80 ~ 100cm + 2RI GME & 4, dhih [l of N3 AbHEE ER3
A4 8 B BE 40 ~ 60cm .60 ~ 80cm 80 ~ 100cm + B LM S B S BT R RI AFe 3 1, FF 18 3 &
R FE. AMHTIAN,RART SRS IS, Btk N3 LB IR SRS THE 40 ~ 80cm + 2 31 AR, #
th]H N3AHE60~100cm LEHEMSEFBHEMEAMSACT TBEXRER, ik 1T P{L4 40 ~ 80cm
TERNE L EESES BRI, 80 ~ 100em T EWHERSE EERMEE  AEIEWHESATES
80cm W F L2,

EAEETRN bR T 3 Ne LB 40~ 100cm B BT ERSESE BB S N3 483,13
B N4 b B RSB FPBE 60~ 100em 2. R E MM, 3R 1T 5 N4 47 80 ~ 100em L )2 T HETEES
R BEM, Hibrt B+ 2 HEE N3 LB -8, BB RBEH N EBEMHESES B E 80cm KITF
B,

BB, N1 A 0~ 100cm L2+ HEWHSASECHEIRMAF, ZLEHSEASEHALE 10 mg/ke.
RN, & L EHSRS BN, RN N4 0B > N3 B > N1 A, N3AEMSRSTRMEM, £
3 I P EEHILE 80~ 100cm + )2, MAHBR I F EEHMTE 60~80cm 2., 5 NIALHME, 3k [ F
N4 4bF8 20 ~ 100cm + )2+ FEWHSH S EH N B E M,k 1 P 40~ 60em +E HHEWMS AT BRI B FHF M,

D5 REY, YA RN 105 kg/hm’ B, /N34 T 3 18] B0 s 3R + SR S ARt RAR WO AT BE /b, DR IR
5 0~100cm + BAREBRARMER. YHABRAT 195 kg/hn? FF,0~ 100em L AN L EH SRS RE
Ewm, M ELEHAMSEENAEHTBEYELEENBREMMR ] £ L EHSATERE, THE
S
2.4 MAERX/NEHKBERRREBEMEILFHHRHERE

mE4ATUEH, YA RN T 150 ke/hm B EHIMER, NEEKREERRRYN; YEARZ KT 150
kg/hm® B AESEHIG AR, NEEKE R R BB RS ETMh ik [ L, MMEE K 285 kg/hn” B AR
FERMTREM, YHAR/NT 195 kg/bm® B, MR [ NEEAEERERATHB D EXBER R L H
T, A A EFRELERELR, MU SEENEEA I NE RN ARARR. HIEREWM,
MNERERUCERAMEEF IR R TRAER, Mk | AR AT 150 kg/hn” MR 1 EBREXT
195 kg/hm® B, /N3 0 R I R 3 /N TF 31.5 ke/kg, BIERIR R 1 kg AR LR B AR 31.5 keo
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%% & &/ NO;y™-N content (mg/kg)
5 10 15 20 25 30 35 5 10 15 20 25 30 35 5 10 15 20 25 30 35
T T T 1

T T 1 T T T T T 1 T T T T T
,g 0~20 | / /a L as / - o
= 20~40 = -
g High 1
B 4060 ]\ N1 -\ N3 L N4 pield 1
!'s' .
“ 6080 % L L
5 \
H ogoo00f M k r.
5 10 15 20 25 30 35 5 10 15 20 25 30 35 5 10 15 20 25 30 35
T T T 1 T T T T T 1 T T T T T 1
020 a < / L 5
R0/ ./ :
- | R T
E 40-601- X i ] Field 1T
Ultzﬁ 60~80 |- » L
+H so~1ooF N1 | N3 -
—a— AR Before winter —0— S W Getting up
—o— R Jointing —+— W IK)E After harvest

B 1 R 0~ 100cm 12+ SR S & B 1k 9 B2 g

Fig.1 Effects of nitrogen fertilizer rate on changes of NO; -N content in 0 ~ 100cm soil layer

£4 HEEBRMAEEKARRARBRMIETAEOKIE

Table 4 Effects of nitrogen rate on nitrogen accumulation amount in wheat plant and nitrogen utilization efficiency

e AERHRR B WSRO R R
Trogtments Nitrogen accumulation amount (kg/hm®) NUPE (kg/kg) NUTE (kg/kg)
#ik 1 Field I #i3k 1l Field Hi3k T Field I itk 1l Field [ Ha3k T Field I #i5 1l Field
CK1 257.47¢ 233.01c — - 31.85 35.06
CK2 260.54b 242 .83bc — — 32.73 34.50
N1 271.82ab 259.01b 2.55 2.47 32.40 33,53
N2 280.06a 270.28a 1.87 1.80 31.58 32.42
N3 283.18a 278.89a 1.45 1.43 31.08 31.67
N4 281.88a 281.29a 1.17 1.17 30.64 31.33
N5 270.83ab 276.87a 0.95 0.97 31.48 31.10

HHFEFGHEEREKE 5% BEKF, T[] Figures with the same letter are not different at the 5% level, the same below

2.5 MEEE XN ROR BN & A B R

FS5AH, YERER/ N, FEFRERERBENE ZRE  E—EXRA%SEEMNERR ™8
M RE A A R R B ERK, FRMRE—EAREHEAFR=BAR, AR RSB
HrRMEAREEARR, YHEAR/DT 195 kg/hm® 5,k DR B8 Tk | @8R AE, 5
HuBR KPR B 1 A5 B 8800 ke/hm® LA b HiR T b, MM & BV EIKN 105 ~ 195 ke/bm® B, ¥F R~ B 8L H At
AR, HREEMRE; sk 1 L, YR 195 ~ 240 kg/hnd’ B FFRF=BEH T HMMBARLE,

WM R B, W RN E R EAR SRR RS BUER N AMEE BREOBE. SEAR
/NT 240 kg/hm” BB I PR EA RS ERNEAEBEE THR D E4HARAYT , PPN EE RS
BHAE 14.20% A, FihRABEFEEOASENEARENEAREREAR. YRR EELH
77150 ~ 240 kg/hm’ 1 150 ~ 195 kg/hm” B}, 0k [ SRB BRI EA RS BME QR & ; T3 #0448 B i
R B T 240 ~ 285 kg/hm® 1 195 ~ 240 kg/hm’,
3 itit

X2 FFE 7B K 4400 ~ 4450 kg/hm’ M EAE £ EFRANEREES &N E LB ER KR, B
HAEIE B E RS/ NEEKNBRERNRKS . ZERB T RIEHFAT, ERERBZEH/ D EEKEEM
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RE REHNBAMEARSR RYUBEMNEE —~SHHPEYN, REERE, §—, FRB N EE KR
(BN &4 @ SREEA) RERFEH T RE T, RBSF A% AR TR BHNE 230 ke/bm” LA L,
MR RAT 8000 ky/be’ W ARBBARAHTER B2, KRB EABRIDHITE S RBF LT
B ZREAREENTHE LB ONE= ARSPEA FAFIAERAEERBRYAEREK, 5
Sowers RIEMKIERN PERRBRBHAERBHHARER -8 . LREZRY HEELE, HERER
REN BN EORIBHETRE ECAUELBEANEN, FEE A BREAEARKFHER
B, EREAR T IER=HBEMBRR.

25 BERMMEFNEFRUEARIBUOET
Table 5 Effects of nitrogen fertilizer rate on grain yield and protein content

e FR=R EoHEY R HARE
Treatmonts Grain yield (kg/hm?) Protein content ( % ) Protein yield (kg/hm®)
#8521 Field | Ho52 1 Field I #3k I Field I # 3% 11 Field I H3k I Field [ Hu3k 11 Field I

CKl1 8200.0c 8170.0¢ 13.68¢c 13.49¢ 1121.8c 1102, 5¢
CK2 8526.7b 8376.7¢ 13.87c 13.60bc 1182.5b 1138.9¢

Nt 8806.7a 8683.3b 14,11b 13.76b 1242 .9ab 1195.0bc
N2 8845.0a 8763.3ab 14.22a 13.91b 1257 .6a 1219.0b

N3 8800.0a 8832.0a 14.30a 14.124b 1258.4a 1247 . 4a

N4 . 8636.7ab 8814.0a 14.28a 14.27a 1233.7ab ’ 1257 .4a

Ns 8525.0b 8610.0b 14.12b 14.24a 1203.747b 1226.4b

XFNEMBAFRERRWRE, REANE- T HMAGBEEEN LN, ERESETHKT N 4680
~ 5428 kg/hm’ (&4 FHIRE S, B/ D EHHERIEREE SEEEREEN 5%, R L RAR S
55% ;LB A 120 ~ 360 kg/hm® B, NEM R AR L HRGELMIMK KT FH 23% ~45% .21% ~45%
9% ~55%"" . HFREVAEARSIATEES " AR L RIF LR G8HREMN /N FRIERNF
R AFREHTMRCREACEBABEEN LM EEEER ., ARXBA R ALY Z /N E &4 8000
kg/hm® LA b B9 AR 1 214 FARGEGH , BB BB K 73.32% ~ 87.27% 5k H 1, B A AEFE
M BRI TR RN 34.24% ~43.72% , A BRI, BACH B REK. RREEH, BEREMBER
FEREMFEREER BEAENAARMELBPHREXBEES TERER, MM AR TEER
JEIAN EXEIRABHESET EYREEE, FIEERENHESA TREARAFR, BIME,

FEEMREM Y T RH E S RO ARG, B L BHESRARELIBY HRABIEYTE, KK
HERAELSH T EPHSEANER TEMSASEMMEEEMEMmE M-, WAXMEmAHER
BABESHARERAR -, Lu EWRHE/PEEKY MER 240 kg/h’ , RB WA R B EF R 20 ~
100em B TFB™, ToKA 2IAH AT WHEA 130 ~ 520 ke/hm’, FUEF BT A R LA OB IHRER
AR BIRAB TR B &0 T 2 HERIEA L, &/NE A KT GER-RT) B 6 R 28 LA
EWERFEWRLN @K MR K/NEE TR, R0 B IR)S E FF &8 R 8 x0T 7K 15 4o Y 1 B i
S0 3 Boman 1A 9 25 %0 A B % 0 B H B M Y B 1 e S M AR U BR S H AL R R B, 1 Jokela AR
RIEH AN L RANRBRRAGRARM™ . AR, SRR EALAH L, H& 105 kg/hm® {23/ E
AR X 0 B i, B 0 ~ 100em +EHI A A AR SRR LA E AN ; LA R KT 150 kg/hm” B,
SERMEAR, MANEERERTR=EHLEERM, T 0~ 100cm T EFHFE REKBHHTE K
PR MR R R RS RSN BREE X R. NAEEFTHM 0~ 100em L RILHE
Om AT LRI EMSATETARE HABIS +AMEEATHHANE HAREY, T RBERATH
WAE, FER. FRET ERARE RIS, SR/ ENT R BERAE, ZER B R+ 9052
SR, A s T stk T+ 8008 5 &4k T A& B 4 B4 105 ~ 150 kg/hm” 1 150 ~ 195 kg/hm' B §E
BR8] &R R M,
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ARW R 0~20em TETEBBE S R FH 102.78 mg/kg T 85.87 mg/kg #H 71 KA THITH, RE
HEAZEKAILIAEK 0~20cm -2+ EHAE R 5B A 80 mg/kg AT HWEHNEBRKER, RFE L LN
BT AR DEEARAR . TRHAEASEASTEARASANEW, B/ TH SR,
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