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A EAEIGRES IR AAEARRARTARARALNZEKR FRRAEZRABRREKAAR
VA ARTARRARAGT ANREKEHR LS THRAERAFRESNLER VALENAEAR, #
REIREHARAREL BRI T ERT RBRFEA(ND, &2 T2 F ¥ 80, 160 fr 240 kg N(2# Bl N2,N3 £ N4
ETR)e REMAAMARTREBZALABE(E M AR EHRAEAPRAER R, EREV AR
ELE ANRHEFRRRANEY FAAMOKgN, Ekg NHMEAZHH B kg, LEBARANFH, PEREALT
RUAEREHTHLRPRUNERE. BEAEN D A - A HMAXHERSARAE, TE W HKEEHA;
BEAREEM W ZRXMAKR M AME. KAAETEAFRAKRBA T EENAEA FEERKAK
ABLPABTFAKNMRREERATRAEERLDEANEDS, AEXREPENFAYRES , FLHEA 80

kg N BREZS,

XRE: AEAR AN EHE HRFE EEXRKRIG QRS ES

FESHEE. S342.1 CRIRIRE: A

BRREMEKDENERTERZ —, BEY
BHBEAR EMEEELSYOARES; R,
ARG P HREROTE, ALRESMH, A
FRUSURLEENRAEYZ—, 2HRLE
35% ~40%HADLI/MER TR, HBEER,BFF
B ARSBAEEREESMEDZEY, Y
BREEMARERTE, AN REEPEEK
RE RASE, ERENELS G, RGN,
HEERBENER ERABE LREHENER
BIEERY, MEBRRERTINREDEREN
RKREER, RELMEHKANELENER
B Hm A AR ORI R SRS AT E
BYMENEEREENERYR. HEFEDR
BENERREROHE, —REFPA, BEHRE
kil R TN FEACT S LT EE
B, BEHRRY, MEFR GRS~
BARAFERBTRAROARER B,
Simpson 2517 BF 55 % B8 25 % 5 IR LB RLIE 5L, /b
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a1 38 A 2007 4F 10 HE 2008 £ 6 A, AR
WETRABREGAILRABEREKAER LR
o A THEM=%MKi, FFLHKE 13C, FHH
FE 550~ 600 mm 4, M EEETE7~94,
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BO~20cm) Tt EREABAIHERN. FE1.24
g/cm’ ,pH8.25, HHLIE 13.79 g/kg, £ % 1.07 g/kg,
WAR 5.43 mg'kg, HAE 2.4 mg/kg, HHH
(Olsen - P)15.0 mg/kg, B3 H 182.4 mg/kg.
1.2 HWigitRLHE

BIEAR 4 MKF, 2FHFER(N, &
2\ e 80 kg N(N2) , B A B 160 kg N(N3) B4
e 240 kg N(N4), EH 4 K, 3t 16 MK, PK
HHA3I mx6 m=18 m*, #Lik/NE & HBE 253,
BRI /DX AT AT R 25 om, /DX 4% 25
7o RASAEFR,XBE6em, BB 4 RHF, B
B F T BE AR AS (& P,05 12% ) , /A P,05 135 ke,
BHASHELHBSMER —RKEA; RIEAR
RANBEEMBE—EEA, 122 MEETFNE
BE BB AKRA . A KB B B E R X
HARH,
1.3 MXWMERFE

WEMEYR, SHETCEN BB EY
B MY SRERSLIE 105CHBAR
F 20 min, RGE OCH KT 24 h ZEHE,

LA BOME . RAAKERED,

2 RN

2.1 HEARMNENEFROKMN

RIGREN, EXRAEH F, AEAHA Y™
MR, HAGHR 80,160 1 240 kg WA B ER
NERER R, AR 80 kg NEMEY R
PERYEMIEUL, FHE 1 kg BEM=IE
33 kg, Mi & & 160 kg N/hm® Bf /N3 B9 4 4 B FdF e
PRFEAESEM UL, ESE 1 kg AR
% 19 kg; M & & 240 kg N/hm? , /DEHFR BB LR
MRS 1.56%, §1 kg BEWH/NE 15.5 kg,
BrERRAES,

BRBKIEHBEFRER Sk 24

VBERIE, HERE, 2FEaH, BLER
ok SR ATBRK BARZ—o Mok 15 50
REFRERDPREREERKVDARE JERNE
FREAEKWR PO FR K E Y BARN B, oK TR
BEfE . PR3 K X FE W (567.9 mm), B 5
A RKOT R ORI BOT B, RAEF & X ok 48 |
AKX, A RS,
£1 BEAKFMENEGEBSEHR,
s RMARERAE R

Table 1 The effects of nitrogen fertilizer rates on biomass,

grain yield and harvest index of winter wheat

wEREWE AR LVE T g
i : ;
(N, kg/hm?) (kg/hm®) (kg/hm’) (%)
! Aboveground biomas  Grain yield Harvest index
0 6610 ¢ 2400 ¢ 36.3a
80 14190 b 5020 b 35.4a
160 16480 a 5390 b 32.7b
240 16760 a 6110 a 36.5a
-1 Average 13510 4730 35.0

2.2 KEBRXMENEXBEKBEEYRHEN

AR BB ENEM. X0 BIERKRSE
HARKBETOFR)KBREEMER, RAR
KEAEYEAEIHBRAGTRR],

ARAEKMMELEREA(K2), £/DNE/MK
AR (UTERR) AR EL, MmEHmE
EMAEYBRBAMAR, AR -, BHEELR
K, MBRPHEARTEAR. HARTERS
KNEWEY R, DEEHE, AR 80,160 F
240 kg/hn® BY , 4 ) & R HEBUAE 43 B3 & 5 730,
5841F1 6 045 ke/hn’ , REI B BB EEEEF. 7
SRR HRERE AP BENRBESHARE
¥, R EEH (160 1 240 kg/hm?) H BLAE Fl FE 3,
R AR BIKE (80 ke/hm’ Y EJF, B AR
.

#£2 WEAENEMEXEEKDEY BT (kg/hr’)

Table 2 The effects of nitrogen fertilizer rates on biomass during the key growth period

Xt 4 # & Biomass of stem and leaf( kg/hmz)

BEYH Biomass of ear(kg/hm?)

A&

(N, kg/hm?) K EEM Lg 30! ik Lol L2 e
Heading Filling Harvest Heading Filling Harvest

0 4090c 4425¢ 2860c 1700b 217¢ 3750c

80 8730b 10155b 6530b 1220c 6020b 7660b

160 10360b 10266b 7590b 1540b 6083b 8890b

240 119402 10470a 7310a 1770a 6170a 9450a
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2.3 RERNENZEKEHY EBTOREEN
"\
ZPERRT Yy BB R T B R ALY

K, NEXRTFE HETORREEHRANFE, —

R JFE SRR P B ZE M (45 B8 ) o 0 T 0 R 1 4 b

W, B —REME RN TYR. §H bkt

BRETYROBARM T, G o dkF8 3 25

WeE BRI, THER (R 3), AR B R

9,4 bR T Y R BT, 1 )

SREA, MEFREUAHIL TRES, THRRET

BEREFTRANBENEE, REMEREPFY

e EHERNENER. FHAR EYEFKE

WE/NEXHRBENTYRETERERE RSN
HEE EYPFAMERILIFR2EFSRNTY
B MR, EARELUS, & 5k T 958K
i, HE % 80,160,240 kg/hm? , W3k 3 & 3244 7= 8 43 51
M 118% ,163%# 153% . HTEFERRTKE
TR, GEHFRNEREEREREP TR
B MARESM(FE 1), Bk HEEIE & %L
Hh B 3 g X 7k B I e R B RT3 I, T A R
REMEZH/NAEABARKR, XRHBRE/PEER
EMREREHFT T RSN, UFREFR HBER
SENBAROEGT HERFAEE,

%3 TRREKFENTHRERFENIFH DS E keg/hm’)

Table 3 The distribution of dry matter in vegetative parts and grain at different nitrogen fertilizer rates

HE W Filling Ik B Harvest
1 R %
N, g/ ERi T e Ty wH Y
Vegetative part Grain Total Vegetative part Grain Total
0 4425 1470 5610 4210 2400 6610
80 10155 4013 14168 9170 5020 14190
160 12344 4006 16350 11088 5392 16480
240 12740 3900 16640 10650 6110 16760
£4 TARBKFRENEERBEBE LB TFORSHAREBHIRB
Table 4 Effects of nitrogen fertilizer rates on the dry matter synthesis and transfer of winter wheat during the harvest
¥R T YRR R ERARE A
B (kg/hm) (kg/hni?) (kg/har?) BREFME(R)  SRIE(%)
. oo R Contribution rate Synthetic
(N, kg/hn?) Grain dry Contribution rate Synthetic R 0o
. . . of vegetative part contribution
matter increase of vegetative part contribution
0 930 215 ns 23.1 76.9
80 1007 985 2 97.8 2.2
160 1386 1256 130 90.6 9.4
240 2210 2090 120 94.5 5.4

24 HERNENERRBERERNTMW
MBS ERARATLAE L (R 5), H #BEH
m7TERER, AN THEREE. =FHEEA
BV EBRRAELAEAILY M 211% , ¥ B R
RE I 198 % ; ME L 240 kg/bhm’ R BB ER,

£5 FAKEAFHENZRABRHEE
Table S The effects of nitrogen fertilizer rates

on nitrogen uptake of winter wheat

o BREAR LT R R RIEH
(N 5 (kg/hm?) (kg/hm?) (%)
+ ke/hn’) Total N uptake of grain N harvest index
0 55.2 2.2 6.4
80 135.3 101.6 75.1
160 178.8 126.0 70.5
240 201.1 149.7 74.4

SREEBK R B, M EERERAER
ATAEEM>= RAZBETE, E2AEHAEN
160 F1 240 kg/hm® 15 5L T, #1 ¥ 43 508 L iy AR R
PREM AR SR, I RERARH S —FUE, &
Rk RbE .

2.5 HERNENETAEEHRARNOKG

IEERTABRP AN B L EREAR, AR
REMEETHMAK K, FEAEMLERE,
ERBEN4MEENEHERE, B EBER—R R
(F6)o —MFRE NEFHPFABAK EFA,EH
PR E WK SERA TR ELN, RAR
WK EREREBRTE G, AR FHR
RE HEFIERY RV EWE HERER=S
B, &% B S R MR A9 8 20 kg/hnd, JLF R R —
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HEARRKEIEEMT MESEFHTARN
e, 5 A S0 b R B R R R R R T A R
REOHKRESEETHEYROM KA —BAE.
EYRMKBEEZNNPEURRABYRBZHOH
M. BEARTH AVBHEKER HKREER
%, i A RUIE Bl B9 42 2 1E % B R e BB
BIR BE:RVUGELEFPENEMMTZ, i
R R o 2 RR R fE A R F R M
BRMERRBREGHY CREREDERRAR
2B 3 5 WEOTR I B R SR R O N T B B R
FRRABBERAR—BES,

AREARMEANEELEEHARAABERREN
EwS5H ERARKERMER -, 57
FUIEA L, i 2 80 kg/hm?, 3 0 WO 19 2 ot IR
BESFIIEM 28.5% 8.7% ; BB A E 2D W
1 16.9% F1 35.5% ; BAL I £ 1 160 kg/hm® , ZE £
BEBR B 47.7%F1 53.8% , REREED T
Wi 16.6% F1 19.4% ; FAE FH & N 240 kg/hn” B,
E R ETHN 29.0% 5 13.6% , BB HE A
BAAEIMA4.4% M 6.8%, BRI AEEHE
PMERBHRRKEE M, VAR MBEREBEE
TEM MBRARNRRLANER OB
BT &M,

%6 FRAERAENENERREREBERBRIEN (kg/hm’)

Table 6 The effects of nitrogen fertilizer rates on the nitrogen uptake of winter wheat at different growth stages -

8- EEH B’ s HEEH L &73 )
(N, kg/hm?) Reviving Jointing Heading Filling Harvest
0 23.7 25.0 4.4 41.2 55.2
80 66.6 89.3 86.5 144.1 135.3
160 109.2 127.4 142.7 172.7 178.8
240 121.2 162.0 216.8 217.3 201.1
FHERR 80.2 100.9 122.6 143.8 142.7
Average

26 HEARNENZEERKEHREBAKRBHE
L)
HRME,NERRPHRE— T ER A R
Rtk RN R R AFFRLES; — ok Al
AR LR, R T R, R R R
M SR SRR SRR R BR A R TR IR T
B, RERESERBRRON, FYE R
REEL WEFHRTRBAIRERBAARNE

KEH L RRER, EEREREIHOEGT E0P
AERMNEBIHRARAFEREHER, P H
ABARELBARRBETEREHRARKXNE
B BERER, ZEHTRENRARBE, @R
BHLREERK, ERT P, BA0KA 240 kg B
KB EFRLF B M RSB 111 % ; T 58 LA
J M\ 5908 WO SRR OB B9 R O S 1L, B AR AT
(3

£7 FEAKEAFNENEEHEBNREHEM
Table 7 Effects of nitrogen fertilizer rates on transfer and absorption of winter wheat at late growth stage

AR | S
AR mu’“;ﬂ;“ (kg/ha?) EHEY e HEARE  BEARE
(N, keg/hm?) (kg/her?) EL s 78 (kg/hm?) (kg/hm®) (%) (%)
Stem and leaf Grain
[1] 44 .4 13.0 4.2 31.4 10.8 74.4 25.6
80 86.5 33.7 101.6 52.8 48.8 52.0 48.0
160 142.7 52.8 126.0 89.9 36.1 71.3 28.7

240 216.8 51.4 149.7

165.4 -15.7 110.5 -10.5

2.7 HMREARMNENEUREIRMARZBEON
L
HERRBH L HPT REANTIERS BE

Ry RUMEERRES. A THER QKR

KEEBKHALRREFRBT K, KRR

AT R GRS EEFRL, L
Hh 2 R WAL R R R R B Z R S bk
TR, UL RP S ERE, RSk
ZAMKENTEEE,
NEWKEMETARREARLBRSE A+
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BHOWESETE., THEMHAEANRRENR S
BEEL, BAEE I mENLETRIAEE,H
4G AWM FH 80, 160 F1 240 ke AR, BB
E5r51% 19,51 M 181 ky/hm ;W ERELEHRE
—ERM:1~2m T EPRBHHEESALTIN 6,14
44 kg/hn?, 2~3 mFEH L E P 0K 14,39 F01 53
kg/hm’, MNO~3 mEMLERE . ZHERKTE
REHEE DTN 39,104 F 278 kg/hm®, FE
HYTW, FRBRFLE 2 4F (2006 ~ 2008), REH

RERBWENEGRER. AWENEREE R
ELEFHOMERERBATNN . 3R L1 h
TROWERRE B TFANMRERBWRAER
X HRE MK, KA RENHSRAR LM
ATBRBERE MEZRRELELHR, 7~9 ARX
— MR E, SERKE 60% 2 HEX—FT,
RECETHPHMESRSEX KRR ETH
W MRARAESHENEEMAM, SN FEER—
SE B o

£3 REARMENEUASINEBHRER (ke/hm’) IE W

Table 8 The effects of nitrogen fertilizer rates on nitrate residual in soil after winter wheat harvest

12 (em)

#i BB Nitrogen fertilizer rate( kg/hm?)

Layer 0

80 160 240

0~ 100
100 ~ 200
200 ~ 300
0~ 200
0 ~ 300

30.7
14.7
19.8
45.4
65.2

19.2 51.4 180.7
6.0 14.2 44.1
13.9 8.7 53.0
25.2 65.5 224.8
39.1 104.2 277.8

3 W ®
TREZRLIBMEAPEFEERNER, BREK
hAEFEFREENRHEFZ—. BHRE HER
B S0REERRTLHAREN,
MEWERARKKBER-2, KM 5
ASNMKRE R RN LPEHLIERINVER
HERABEN 74.7%3) 79% , B R E A & 21% 3
%%, EREEPHEITH BN LEEHTH
HEXHRRES, T REAENSEYRIERNA
ERRL; EXS L MARNKFRETIRENR
KIS 70% ~45% ZH. BE&mE>gELE
RIELRERMTEH, BEEYTARAF 45%
~80% KB H., KARPUBERNSAIAEHH
HERRERITEA, ARED S L HEROK
B KHLE S0% LA L B H1EYI N 45% ~ 83% . T
ROEEEYERKBE BT L HOEEES,
i EL X A K A 5 1 SR A7 AR IE AR 2610 it
BERAGE, Y HERR KRR, B
PHRRMMNARRBE RZFR, BERE. =
BEPEHELREFRABHKE LFBANERR
B M EERE ™ B R 1500 ke B, FAEFI RN
65.4% , MR8 KN 3000 kg B, BRI AHE N
42.5%,
SWMAZGRATEME, EARED E EAN
FREMEREEA:NEH L EBRRMARRE S

BB 32%, MEHEAEPRBEHEE LY 8%, B
MERT , AR XS FE Y 8 TEAR R 8 — ME T 38 , 17 B AR 4%
TR ERERE R, BRER“HR L, £ E
MEREOREREHER, BESRARNIKN L3
EERANMEREEH, EE—FAT, AR
FABREFHRE, X—ERIBENARE. R
REYT-BRRETHREE R,

4 & ®

1) BEFHBHHE=HR, BAWM80 kg N,
5 kg NI¥F2/NFEFERL 33 ke, IR R &, BRI K
FETREAR, MAMPEFRBRRERLAE
-7

2) BANEMERAYBIEET B/, B
WIREEPEYE LB E, KRBT,
FREEERBLNENEYE BRARARALE
F£5. HRBRELEYBWFEIEHE B ER,
kA RABOEEG.

3) NBERIAZIKRH , b B384 T 9 i 1 X
FRIE, ERENTORBEAMFREBTNEE T
B, AGERGKRBRTARTYR, EPHRA
BRKIEREREPTYRMNEB IARELES
BTYRMERNE —2IER.

4) MERBREGBBEEET SN AR K,
EERPAPIEME, KRN ESERP LR EEN R
B A 18 o R R R B S B . P RUIE K vE
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EREBETEEEHB EHREAKE, RIERAENE
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5) THWMSEAMRREVESHREEA X, 0

~3mFEMLET MR 80,160 240 kg AR . BB
BB XN 39,104 #1278 kg/hm, ZAIABFFLE 2
42006 ~ 2008), REIM AR L RPWELZAE R,
HAENERKRE REELRPHHESEALERR
AILE, IR RREAENERANA, S A EE R
—E B o
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Effects of different fertilizers on soil enzyme activities and soil CO, emission
under no-tillage on dry land in farming-pastoral zone of northern China

ZHANG Zhi-dong', LIU Jing-hui', YU Qing?, WANG Yong-qgiang',
CUl Feng-juanl , WANG Run-lian!
(1. Inner Mongolia Agricultural University , Hohhot, Inner Mongolia 010018, China;
2. East Cereal and Oilseed Research Centre , Agriculture and Agri-Food Canada, Ottawa K14 0C6, Canada)

Abstract: Soil enzymatic activities and CO, emission of no-tillage lands with different treatments of fertilizers was
determined, analysed and estimated for their effects on soil enzymatic activities and CO, emission under no - tillage lands
in farming-pastoral zone of northern China and their correlations. Valuable data were provided for improving soil quality,
enhancing farmland carbon sequestration, reducing CO, emission and conducting sustainable utilization in dry land re-
gion. The results showed: the soil enzymatic activities and CO, emission in the fertilizer treatments were higher than those
from the no-fertilizer treatment under no-tillage. The increased activities of Alkali-phosphates, Ivertase and CO, emission
was mostly influenced by N-fertilizer, followed by P-fertilizer and K-fertilizer while the increased Catalase activities were
mainly affected by K-fertilizer. The soil enzymatic activities and CO, emission was further enhanced by the combined uses
of NP-fertilizer or NPK-fertilizer. However, K-fertilizer treatment, compared to N-P fertilizer treatment, showed a better
increase on Catalase activity. Conclusively, a highly positive correlation existed between soil CO, emission and Ivertase
and Urease activity while Alkali-phosphates and Catalase activity do not correlate CO, emission.

Keywords: dry farming; oat; no-tillage; soil enzyme activity; CO, emission

(E#F70R)

Effects of nitrogen fertilizer rates on yield formation and
nitrogen utilization of winter wheat

ZHAO Xin-chun, WANG Zhao-hui
( College of Resources and Environment, Northwest A&F University , Yangling, Shaanxi 712100, China)

Abstract: A field experiment was conducted to study the effect of N rate on wheat growth, yield, N accumulation
and uptake and utilization efficiency with an aim to determine the differences of the transfer of dry matter and N from
shoots to seeds at the late stages of winter wheat and the rational N rate. The soil used for the trial was deficient in avail-
able N and thus it had good response to N fertilizer. The experiment included four treatments: control (without N appli-
cation) and addition of 80, 160 and 240 kg N per ha, respectively. During the experimental period, changes of dry mat-
ter of different organs (stem and leaf, ear chaff and seed) and N in the aboveground part were measured. The results
showed that when N rate was adequate, wheat yield was remarkably increased. Application of 80 kg N per ha had the
highest efficiency, and 1 kg N increased 33 kg of wheat grain, almost reaching the highest limit of N function. There was
no significant effect of application of N fertilizer on N harvest index. The biomass of wheat was increased with wheat de-
veloping time, and the peak value occurred at grain filling stage. Wheat took up much higher N from N fertilizer than
from soil. At the same growing stages, the N content or concentration in plants was increased with the rise of N rate while
at the late stages the concentration was declined higher for the higher N rate than for the lower N rate. However, the N
uptake amount was continuously increased until grain filling stage when peak values were reached . Application of N fertil-
izer played a great role for grain to accumulate N and a large part of N in grains was originated from the transfer of N ac-
cumulated in plants during the grain filling stage. Evaluated by N utilization efficiency and its impact on the environ-
ment, application of 80 kg N per ha was the best choice for the soil used in the trial.

Keywords: nitrogen fertilizer rate; winter wheat; biomass; grain yield; N uptake; distribution and transfer



