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Abstract (Cattlemanure was applied t0 a winter wheat simmermage croppmng system on the North China Plan in
autumn as a singke pasal app]ication( M()AA)_ In order to Provide Parameters {or evajuatpn of envirormenta]
efecs of MOAA  experinents anploying no frtilizer app Jication and split applcaton of anmonjum su lfate
( SAA$ and MOAA asN30(0 k& hawere carried out in Ji county TianjinCit}’ asN300 and450 k& ha and was
also adobted” N tracer technology in [ ng count/  Shandong province  © sudy nitregen ( N - utilization and BN
loss In the winter wheat surim er ma e Cropping SYS‘[&I} 3024—38% of the tofa] manure’® N was ps7t which did
not differ significantly fran SAAS'” N pss Manure N JosswasN g9 k& ha 0lbwing N300 k& hamanure N aPpPli
CatiOl;l and N loss sha]y mcreased bY91% when manure N applijcation jcreased bySO%. Afterw pner wheat
harve%t the amount of Soiqu —N atg— go an dePths NnMOAA was N 38—4(0 k8/ha in [Ling county and N 95
k& /ha in Ji counf,y and decreased ©ON 18-—273 andg k& ha after summerma pe harveit respatively 1 hoth
stances te vaJueswere Jower than those of SAAS In famland with long temn applicaton ofmanur’e there were
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no sgnificant differences jn winter wheatand sunmermajze grajn Yie s heweenMOAA and SAAS Fran an envj
room enta] point of vievy 1t 18 concluded hatMOAA 1S an appropriate application hut the amount of N shou]d not

exceed N300 k8 ha
KeyWord:s North China P]ail,q winter wheat sunimerma & rotatiog catt]emanur,e basalapp]icatiot’l nitrogen loss
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Tableq Soil chanjca] properties in experinenta] sites
) Debh M Tota]N NO —N NH —N Olsen—P
Sites 3
( am) (kg ( 8/k8) ( m&kY (Mg kg (M8 kg
0— 10 19. 80 0 88 10 87 0 04 6. 09
Ling county 10— 20 1328 075 6 77 022 5.33
Shandong 20— 50 8 39 0 42 395 0 08 2. 50
50— 80 5 89 0 35 283 013 2.51
0— 10 22 82 1. 60 10. 70 015 21. 78
Ji caunty 10— 20 13 60 L34 6 62 0 31 8. 79
Tianjin 20— 50 6 20 0 43 318 0 07 3.27
50— 80 6 49 0 24 3 59 0 02 3.88
1.2 °N , BN . N
"N Hogland 1. 626%, "N 8. 044,
15 N . 15 N 1 3

55 45 2 .31 BN
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Tablep Rate and date of N application for each treament during winter wheat and summer ma ize 8row ing period
W inter wheat Summerm ajze
Treatnent N level
Before sowing Re8reenng stage Antesis stage 3— leaf stage 10— leaf stage
K 0
M300 300 300
M450 450 450
F300 300 45 60 45 75 75
F450 450 60 80 60 125 125
1.4 ZHT—03 5N
, 15 2 moyLKCI
. 0— 10. 10— 20. 20—50. . TOSS
50—80 M4 “« S 4 15
, 2 5N (N kgt —
3 , "N X ( N k8 ht)
PVC , X 0. 0%
e 10 ™ (%) = "N
"N : (N kg tnt) / ( N k&/hnt) x 100
( N k&/hnty = (N
, 5N kg hty 5N X0. 0%
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/N4 Wheat ¥ Maize /N4 Wheat k& Maize
1l 2B B Ling county, Shandong K it £l Ji county, Tianjin
1
Fi€1 Effectof different treammentson grain Yield of winter wheat and summ er majze
[ (Now, %
Different Jeties within the sane crop and site ndicate significant atg); leve] mong weaments |
2.2 2.3 "N
15N ( 3) i . 15N 0—80 M
, M300 ®N N g9 k& ht, . Maso> Moo= E150> F30Q
00 ; Maso 50 . i 5N
N o0;, HRis0 N 49% ~53%, N
— 28% ~30% ( 3).
, Mzoo  Muaso N , ’ o
2/3 , 173 2.4 U N
. M3 00 "N N 64
kg hr Boo 1.4 M0 24.1°N N
5N N25 k& hr, oo 5N
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Table3 Effectof different treaments on1sN recovery and joss n winter wheat summer majze rotation
5 N uptake 0— 80 M I5N resdue I5N ]oss
Growing
season Treament N up take Recovery rae  Residua] anount  Resgua] rate Loss Loss rate
(N k&/hm?) (%) ( N k& hne) (%) (N k& ) (%)
300 065 @ 43 0 a 040 d 26 0b 045 ¢ 3L0 2
W heat F450 070 35.0Db 066 ¢ 33.0b 064 b 3208
M300 026 b 86 ¢C 210 b 70.0 @ 064 b 210 @
M450 030 b 66 ¢ 297 2 660 2 123 & 27.0 @
300 069 @ 460 2 085 d 300b 036 b 240Db
Maize F450 077 @ 3.0b 133 ¢© 27.0b 106 @ 420 @
M300 026 b 87 ¢ 159 b 5304 025 b 83 b
M450 030 b 67¢ 21 a 49 0 @ 046 b 100b
300 134 a 45 0 @ 085 d 28 0b 081 b 27.0 @
Rotatin F450 147 a 33.0b 133 ¢ 300b 170 & 380 @
period M300 052 b 17.0 ¢ 159 b 5308 089 b 300 2
M450 059 b 130 d 21 2 49 0 @ 170 & 380 @
(Now, 5% Values Pplloved by different Jetters are significant anong different treat
ments at g level
, Moo Mus0 "N Boo 3
E50 "N MB00
17%, 100 45%, , , -
5N 5N . 3000 ~38%,
300. 1150 BN 2/3 .
15N 15 , PH
N 15 N N ~
’ ) (11 Chantigny
2.4.2 . ?
M300 ’
2 E 2 9 d ,
; 00 4),
4 4074, 2 d 9 d
87. 5% .
’ ° 40 ~80 ™ /1t , 20 h
E
300> 50> M300> 50 131 ,
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M50 , B0o
(42 9%). , 1300 .
M300 (262 ).
— , Bedwith 7 ,
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Tableg Effects of treamentson N uptke and apparentN use efficiency by winter wheat and summ er ma ize

N uptake by cop Fertilizer N up take hy crop ANUE
Site G rowing season Treament
(N kg/hnf?) (N kg/hmz) (%)
X 66 4 C
Ling county W inter wheat £300 1359 & 69 4 2 46 2 &
Shandng F450 144 2 2 77.8 @ 389 b
M300 88 5 b 221b 74 ¢
M450 935 b 27.0b 60°¢
K 91. 7 b
Summ ermaize F300 1509 2 59.2 4 39 4
F450 147. 5 @ 55 8 ab 223b
M300 120 0 @b 283 b 94 ¢
M450 120 4 ab 287 b 64 ¢
X 1582 ¢
Rotation pPerid F300 286 7 4 128 6 42 9 a
F450 291. 8 @ 133 6 297 b
M300 208 5 b 504 b 16 8 ¢
M450 2139 b 557 b 12 4 ¢
X 227 8
Ji county W inter wheat F300 267.9 @ 401 2 267 @
Tianjin M300 261 4 337 a 1.2 a
X 1237 @
Summ ermaize F300 1621 2 38 4 4 256 @
M300 168 2 2 44 4 @ 14 8 @
X 3515 b
Rotation period £300 430 0 2 78 5 @ 262 4
M300 429 6 @ 781 a 260 2
(Notta: ANUE- APpbarent njtogen use efficiency 5% V alues flloved bY different
letters are sgnifficant among d ifferent treaments atyg leve]
" : , 10 g an  NO—N N 40,
2 16.1 mm 23 k&t E150 23% ~ 47%.
( ) 247.3 mm (e-17)
( i NQ—N ;
) . NQ-N
, NO, —N ’
. NO—N(o—80 ™ ;
( 2). . , .
. Moo  0—80 m  NQ—N ,
Nos 28 k& ht — Boo 54% ~

84%%; N36 18 k& ht Boo L1819] [ 20] 08
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Fi€2 Effectof treamentson the status of soj] N(Tst atg—gp an soil depth after

winter wheat and summ er ma jze harvest
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