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W OE IEAEFTEA N R R EAETHOY N, T2006~-2007 4 K EEAWARLETTER
IEREG R, FELEREA, 5B %% % 00.180.270 F1 360 kg/hm” W b B EBREFN XL EL S H wtr 4y
FR AN EIINBFET.1%.8.4%.11.1%F 10.2% X EXFRFELHMF 5.8%.9.5%.10.1% % 9.0%, %
PORFEAREN270 kg/he® HANE - X ERFERH, W RFAERBREFH LSRR -AEXBHE
HEHALENFELY 360 kg/hm’s XEFRAFEZERKAL N L 360~ 540 kg/hn” 4 H o

X RHLE; L EAE AN XEX R AETH

HES¥EE: S158.3 IRIFIRSE: A

AL HMEHREREARAWE R, —FHH,
RBHTHBRILHAIERE, AELHSH, W
G H R EMEY R, S, BT
FEEEERNE CHELRAEENRBRE
MERTH, EHE, B LS 0 FERUE, RE
REBEBAREGERIETE 360 ~ 546 T WA, LT
N 24 ~ 35 kg/hm?l®) MR K BB &, F {0t R AL F
BRET,2FRE TR, MAAIRELZLBETRE
a0, AHEEME - ER—EFRBROREDHE
FEEAMLRRRR, AHERAFRSIARELETH
FRWREY, ARCEREEGHEER NGB BR
H, B, HREFLHMNEY=EMREERF
wHER MR EEREE RRARAAKEAA
EEEL,

1 MRS

1.1 REigit

KB F 2006 ~ 2007 EEMBEH B E X BLE M
#7. REMTHEALE, FEYHEE 4C, =
10CHUR 4 582°C , 4F S48 5 & 4 782 M)/, SEPETR
B 617 mm, BIEEXBR)G HIFREARE, £
HEWHEL , FHARE D 6.36 g/kg HFER
77.05 mg/kg R BE 9.59 mg/kg FEXL4F 110 mg/kg,
pHS .4,

£NERFHRAE 14, B EH 225 kg/hm®, 1T
BEX 25 cm. HEIEXBEFBBS(KE3I~Tem)2

B % : 2008-10-20

3RS 1000-7601(2010)02-0162-05

B (4 7 500 kg/hm?) & H , B 93 30 B9 481 (R JEE 25 ~ 30
em) L T (RS A B H A BRI ) . B b Bt i A 8%
JE (P,05/ 1% BE BRE5 )90 kg/hn? , 59 B (K, 0/ W ALEF )75
kg/hm?; BB (N/RE) B 50% F% 3t MDD KEHE
AS0%F/IERTPESRAFAEA. BAR
# 0.,90.180.270 F1 360 kg/hm® 5 7K F. KBRA
CHEEBNMRART, B SHTEEL 10 M8
HE(ANZRENLE ASEABHEAL
), 4K % NO,N90.N180.N270,N360.S + NO.S +
N90.S + N180.S + N270 1 S + N360,3 WE & , 3t 30
APE,NEFERI 6 mx6m=36m’,/NXERKO0.3
Mo

RNFRKE BPREPERTRBEST
WEH. EEKRLM AL L 20,4 667 o’ FH 4 350
B, BEKXKFHBA FIEE=0 B, it ABEMN
(P,05/ 313 BE#2 45 ) 90 kg/hnm®, 4 AE (K,O/ ® L4 )75
kg/hm? ; FIE(N/SRE B S0 =i, 50%
FREINOHEE, AR 0.90.180,270 1 360
kg/hm? 365 MK FE, HB/DXEHRELAEHERBEL /D
£E,
1.2 MEMBEHZ

K/NEWHEMBPEBREEBYSM 4’ #,
Wtk BB JE T3 (R /M ERFRI= R 15 %K45
e EEXRMBBMBREK BTN 10 ki, &
105CTF &% 20 min, 7 SOC T E{HERE, AR
BT, AR ER RN EBERFRERNE

ReF A BR+—E A X% H 5 H (2006BAD17B09) ; 2 ik #B 42 €6 R Mk 24 28 7 {3 (2007 - 05)
R MO9%67T—), B . FRBUA BNARER. BL, TENFRELTERERAAHAREETEP . E-mail: thaopeng @

henau. edu.eno
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BRES .
1.3 HRAFERBMEBSH

BV = HBA - BZH =A-B= (Al + A2 +
A3+ A4+ AS) - (B1+B2)

A:EBA

ALRERRANE -EEXBRHAEHN S
.

A(EXRBEFEHREHHLIESEES
KEFFEH , KFABBN - EXBEHFEHR 7 500
kg/hm?, FEFF & N 0.65%, 7500 x 0.65% = 48. 8
(kg/hm?)

AEBAKFARR KR SFEEKE 25
o, i S e R R A N, £
7K 300 m® B, # AR B 9.45 keg/hm?, H It 250 x
9.45/300=7.9 (kg/hm®).

Ad:THKFARR AR HLFERER 564.4 mm,
fin g EREHERBE AN, AERT
615 mm BF, # A Z & 4.35 kg/hn?, B I, 564. 4 x
4.35/615=4.0 (kg/hm?),

AS:FHFHABRBRAR S kg/hn?,

B: &M

BL: &/ENFRTENE,

B2: EEKBHAFRHERE,

A R I B4R R Al SPSS Bk 43 H7 o

2 SR

2.1 BACHEREZIENEMNEFREEQAN

¥ m
2.1.1 RMALaRAERCTLIEFEGEA
HEITR, SRERENLEERE, E—-ETHE
W ERERTTUEmMANERE>R, EHEN
90 kg/hm’ b7+ 3 270 kg/hm?, & /)N 3 ¥ b1 7= B % ¥
Hhn, Rk 17.3% ; {5 B & M 270 kg/hm® 3K
3 360 kg/hm’ B , “RABHME T FET 2.7%.
AL REAEEHREERERNER,

HHEEAGT E—EHWEA,KHARET L
EMA/NEFRTR(E 1), EREM 90 kg/hm* £
FHB] 270 kg/hm? , & /N Z2 P R0 2 7 ¥ 34 0, 38 38
H21.6% ;B E B M 270 keg/hm® 3£ B 360 kg/hm’
i FEABMMR M TRET 3.5%, LHARKHE
HE4TEREARERERSEERRBE/NET
B,

oA 2 s UAE AL B (N) RO % #T 2F M AT e L AR 4

BW(S+N),TURR(FE1),B N0 F1 S+ NO S PR
FREZANS+NLEEEST NLHE, A
SR FICHRET , #5735 M A X8 Lo 5 s o AR 1
7,5 + N90.S + N180.S + N270.S + N360 4t ¥
N9O.N180. N270. N360 4 B 4+ F M ™= T 7.1%.
8.4%.11.0%# 10.2% , 3+ S+ N270 b iy 7= &
BE,MEEERK,

®1 FRALAMENMNEERHEW
Table 1 Effect of different trentments
on yield in winter wheat

sm wUFR - ERPR g
Trentment lomase Cmin yield — p vest index
(kg/hm?) (kg/hm?)

No 12225 5746 0.47
NSO 13836 6365b 0.46
Ni80 157334 7080f 0.45
N270 16965b 7465d 0.44
N360 16883b 72608 0.43
S+ N0 11531h ss3si 0.48
S+ N9O 14500e 6815¢ 0.47
5+ N180 16684be 7675¢ 0.46
$+N270 183002 8290 0.45
S+ N360 161880d 8003b 0.49

B RPEENIREETLHH, A—FBEEFAFERR
AR BEEERBE(P<0.05)(LSR ERK), NRAREEE, 3}
BERFRIEER(kg/hn’) ,S RAWHHER, TH,

Note : Each value in the table is mean of 3 replicates. Values followed by
a different letter within a column are significantly different at P < 0.05 ac-
cording to LSR test. In the 18t column, N menas the nitrogen treatment and
the following number d itrog: (kg/hat®) ,S denotes
straw mulching. The same as below.

S+ NAHEMHBKBBKTF NLE(FL),S+ |
N90.S + N180.S + N270.S + N360 42 . N90.N180.
N270.,N360 4b ¥ 4351 % 0.01,0.01.0.01.0.06, i8R
KACHEEREEE N EZR RN TYRESNE
BARBMNPE AP REANTRALIZH
=&,

B ERTE S, RN, FEH L
BEM=/ER,S+ N0 AL B H NO AL W™= 3.7%,
XWEREANBAEBE, EMEEKIY, HHR
BEL/PMELHESER, & RAEY 0T R R
Lo
2.1.2 ¥ARRERFERKESL LR
BG4 BUABREEANTHRERNETEH
BH=ER EARBTAIE"R AARRAEY
b X e 7= R R T
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Table 2 Effects of different trentments on geain yield components in winter wheat
m 3.4 . /'B*flﬁ ?‘ﬂ! - Hﬂf!{i?‘)

Trontment Number of panicles Spikelets per 1000-grain weight Grain yield

( % 16°/hm?) paricle (g) (kg/hm?)
No 53.0ef 31.0e 45.5f 5746a
N9o 59.2¢ 32.7d 46.0ef 6365k
N180 60.5b 33.9cd 47.0de 7080f
N270 62.0a 35.0bc 48.0cd 74654
N360 61.0ab 34.0cd 47.0de 7260a
S+ NO 52.0f 30.0¢ 45.0f 5535i
S + N9O 54.0e 33.0d 47.0de 6815g
S+ N180 55, 8d 34.9be 48.0be 7675¢
§ + N270 57.0d 38.0a 52.0a 8290a
S + N360 56.0d 36.0b 50.0b 8003b

HE2WAR, SRBEIEAL BFLHERER
BRCHE 49 B T R B8 4. N9O. N180. N270.
N360 94 /22 B v I AR B8 HU L S + N90.S + N180.S
+N270.S+ N360 £+ 51T 5.2 x 10°.4.7 x 10°.§
x 10°.5 x 10° B/hm?,

SRRt RHACHEE R R
B ¥ E,S + N9O.S + N180.S + N270.S + N360 &) & /)
F MR HH N90.N180.N270.N360 4 B3 M T 0.3
MAPN3 P24,

SEREE AT, 75 FF I W A RUIE M s T
BB A ,S + N90.S + N180.S + N270.S + N360 (& /)
¥R T B F H N90. N180. N270. N360 43 513§
T 1g1g3g2¢g .

22 BRCTHEERABRSEEXREEMEHN

A0

HEIUAR, E—EHEN, MR m
BEEXMRETR, R EM 90 kg/hm® EF 3] 270

keg/hm?, M EK KPR = B R B 38, ¥ n R R
29.9% ; {2 BB M 270 kg/hm? 53] 360 kg/hm? Bf,
FEEABMMKMTRET 0.5%, B3 REHAN
EHAREAREREERTE,

E—ETLE A, ¥ E B A 5 I8 W7 L% i B
EXRMFR =B, M EM 90 kg/hm® Lk F 3 270
kg/h’, E ERFFR =R E AW, Mo N
35.1% ; HHE BB M 270 kg/hm® 35 3 360 kg/hm® BF,
FEABHINEMFRT 1.5%. ROBHFEEK
HTEAREAREECAEARRETEERTR(E
3)e

S NF S+ N A, AL LB (F3), R
BYRANS+NAESERT NAE, AHEA%
BARHEAT ¥ 5 BN i 2R A R =,
WS BN S5.0%(NO).5.8% (N90).9.5%
(N180).10.1% (N270) #1 9.0% (N360) , X f S +
N270 AE B - BB i, IR B K,

%3 FRKEXIXBEANEHEW

Table 3 Effects of different treatments on grain yield and its components in summer maize

- ﬂ.ﬂ : §3 R "ﬁﬂi' ff*ﬂl“vﬁ('ﬁlﬂ)

Treatment Ear thickness Ear length Seod per car 100-seed wieght Grain yield

(em) (em) (g) (kg/hm?)
NoO 5.00¢ 15.40d 603be 30.09 6350g
N9 5.15b 16.50b 605h 31.50¢ 8152d
NI80 5.18sh 16.79a 607b 32.05b 10500b
N270 5.19ab 16.80a 608b 32.09b 10585h
N360 5.20ab 16.81a 609ab 32.00¢ 10530b
S+ NO 5.05¢ 15.98¢ 604c 31.00¢ 6667
S+ N0 5.18ab 16.78a 608b 33.15a 8624¢
S+ NI180 5.19ab 16.83a 609ab 33.28a 11500a
S+ N270 5.25a 16.86a 615a 33.15a 11655a
S + N360 5.20ab 16.85a 610ab 33.12a 11477a
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WREACHERAES SHEEHERRER
FRERHEE,TUEHR, EHFEAREREHE
HRTREREME (X 4); B & HEC KR
BREXTFREAEABE BT OREREY
BRI BBR S + NO < NO Ab, 3022 4b 28 Ok F 8 e AR
BACHRERENERERTREREHER
H, UNRACHAERRETEEXRN=EHRE
ro XEEMEMN BREEIRBIREREE

—,
23 RAEEAMEZIARAFARFHHIKM

S RBRREE, T THARNERRIR, N
BeRLEFREKE. ERRYESFOUSR,
R AGQHERAIE E AT ERKMTA. R
AEEYS S PR AR ) (LRE. £ 3) Z i H
R HEPANRKCERER LT (N0, NOx.
N,)#I NO;~ - N # %Ko

R4 FNE-BEXRRBUKFEY (kg/hn’)
Table 4 Nitrogen balance in cropland of wheat ~ maize

4b7 Treatment NO N9O N180 N270 N360 S+NO  S+N90 S+NISO S+N270 S+ N360
A)EMA N input
1) B N fertilizer 0 180 360 540 720 0 180 360 540 720
2 (EK)HFF otraw 0 0 0 0 0 48.8 48.8 48.8 48.8 48.8
3)# MK Irmrigation 7.9 7.9 7.9 7.9 7.9 7.9 7.9 7.9 7.9 7.9
4)FK Precipitation 4 4 4 4 4 4 4 4 4 4
5)¥hF Seed H 5 s 5 s 5 5 5 5 5
FEBA Tatal N input 16.9 196.9 376.9 556.9 736.9 65.7 245.7 425.7 605.7 785.7
B) &t N output
l)fi;ffifm wheat 112.6 128.6 147.3 156.8 157.5 107.9 142.4 165.8 179.9 179.3
) EEXRHF AR

Straw and grain of  141.9 181.2 240.4 243.4 242.9 143.1 184.7 250.8 260.1 21.5

summer maize
B W Tatal N output ~ 254.5 309.8 387.7 400.2 400.4 251 327.1 416.6 440 440.8

7% N balance -237.6 -112.9 -10.8 156.7

336.5 - 185.3 -81.4 9.1 165.7 344.9

R P EUE DR - AERAFI
RABRTHHEHEMNEPEE - EEKRAF
EFEPHEREENEHE, EdR4TUEH B
41 NO.N180.N360.N540.N720 kg/he’ 9 B EA T
B55% - 237.6, - 112.9, - 10.8.156.7 1 336.5
kg/hm? ; 75 #F ACE NO.N180,N360,N540 ,N720 kg/hm’
HWERRSESHN -185.3, -81.4.9.1.165.7
344.9 kg/hm?, B B 5 N540N720 kg/hm® BE#E#F
FH B N540.N720 kg/hm® @ERRAES RS
AESBRAR BRAELREFSPESEBEALE
RIE.&NE-EEXREEANSBEREZL
360 kg/hm?,
MNRARFEHERTLENAELER BHEBE
HF B A EAB A HE R B, S + N180 42 H 2
YERS T B A BB 9.0 keg/hm?, S + N270 4bH
315 2 3 7 A 6 % 2B 165.6 kg/hm?, S + N360 &b
B T A b2 RAE 344 .9 kg/hnd?,

3 WS4

RHTHRETEOBRUERY L HFE ISR

OEHTHEYNERET BMBRKXESERIEY
R, AHREE LV BT HEEE REFH
BOUREEY =&, ¥ E B RS R 270
kg/ b’ & /NEF= BB R, G EERKBFEH
BREAE R 270 kg/hm” M E EXR BB, ™= EE
B®X, '
KB4 SRR R A AT I E X &/ R A
RN - E B R RE ) BN RE R
BHEH SR RREALE S, XTHRAEH
WERREE, BN N BFRERET ME
HEESE REFTHMOEESIEASEBER. &
TR # T YRS WA S AL ; B W B0k N, 5 #F 55
HEEERAETURR L R ENEEYRS L
R RBEOEE, RETEPENERE,
EXEREHAT . EEIRAAERETYSE,
EFHF AN EERER, MR EAE, &
N -EEHKEMS N REBIT 360 kg/hm?. FEFALE
Yr-BRMRBREVE, FHFEAEKL N L 360
~540 kg/he HH. R RESTREBERLE
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Effects of integrated straw on crop yield and nitrogen balance
in winter wheat & summer maize

ZHAO Peng', CHEN Fu?, MA Xin-ming®, XIONG Shu-ping’
(1. College of Resource and Environment, He' nan Agricultural University , Zhengzhou, He' nan 450002, Ching;
2. College of Agriculture and Biotechnology , China Agricultural University, Beijing 100094, China ;
3. Agronomy College, He’ nan Agricultural University, Zhengzhou, He' nan 450002, China)

Abstract: The current experiment was carried out in Hua Country town of He nan Province to study the effects of
integrated straws on crop yield and nitrogen balance in winter wheat & summer maize in the growing season of 2006 ~
2007. The experiment had 10 treatments: Nitrogen rate of NO, N90, N180, N270, and N360(kg/hm?), with and with-
out crop residue incorporation to soil, respectively. Compared with the treatments with nitrogen fertilizer only, straw in-
corporation plus nitrogen fertilizer of N90, N180, N270, and N360(kg/hm’), respectively, increased winter wheat grain
yield by 7.1% ,8.4% ,9.5% ,11.1% ,and 10.2%, increased summer maize grain yield by 5.8%,9.5%,10.1%,
and 9.0% . The S+ N 270 treatment had the largest amount and increasing tatio of grain yield. In order to keep the ni-
trogen balance during one year, It is suitable to straw incorporation plus purity nitrogen to apply purity nitrogen to winter
wheat and summer maize do not surpass 360 kg/hm?, 360 ~ 540 kg/hm?,

Keywords: returning straws to the soil; nitrogen fertilizer; winter wheat; summer maize; grain yield; nitrogen bal-

ance



