£ Kk B 2 2011,192):123 ~ 128

Journal of Maize Sciences

XEHS: 1005-0906(2011)02-0123-06

BEBRERUEBNEER TR
e AT Al

x| E L EE S K

WLERT LR L FRE L FSE]

(LA E R R 2 FE R 5 40 X IS8T, db s 100081 ; 2. 358 R BH=Br 4 75 SEIRpE L K& 130124)

1 E. 2008 ~ 2009 HAETEME N TS+ FEIFSEA HUIEHER BB B K T YRR R Fo i F54)
WMD) B R o 45 TR W, 7 MUAE Al R 1 CA b R Al o iy 400 el 400 - s Rl 5 125 5 1009% AL AE Bt Ab BEAH L
FH 309 A HUIEBEE A NEBEXS TR FH R B R F i R W A 38 ), (B 2 hn 8 SRl R )

PC RIS FRE Y BTk % 45 T RE R AR AR
RIS AL A HLAE ;B IR
FESES . S513.062

XERFRIZES: A

Biomass Accumulation and Phosphorus Uptake of Spring Maize as Influenced

by Organic Manure Substitution for Chemical Phosphate
LIU Zhan—jun', XIE Jia—gui?, LI Shu-tian', et al.
(1. Institute of A gricultural Resources and Regional Planning, Chinese Academy of A gricultural Sciences , Beijing

100081 ;2. A gricultural Environment and Resource Research Cenire, Jilin A cademy of A gricultural Sciences,
Changchun 130124, China)
Abstract: In 2008 and 2009, field trials were conducted in spring maize in black soil of Jinlin to evaluate the

effects of phosphorus (P) substitution by manure P on biomass, grain yield and P use efficiency. The results indicated

that soil Olsen—P increased in seedling or jointing stage by manure substitutions. Compared with full chemical P,

manure substitutions for P did not significant influence on biomass accumulation, grain yield and P uptake. Manure

substitutions for P significantly increased P redistribution and contribution efficiency from vegetative parts to grain.

Agronomic efficiency was also increased by manure substitution.
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HEFT, AR LR 1. B8 5 bR
ANt (PO) AR B I iR i 75 ke/hm?(P75) (Jiti
it 75 kg/hm® (70%A0NE#E + 30%A HLIEHE, P7T5M) |
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TERE#E +309%A HLAEHE , POOM ) . Ab~#BEAE i wma
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Table 1 Physical and chemical properties of tested soil (0—20 cm) in the experiment sites
Ay etz Syl pH i FPLTi(ekg) AW (mghky) SR (mghkg) AR (mghke)  HAUH (mg/ke)
Year Soil type pH value Organic matter Olsen—P Nitrate N Ammonium N Available K
2008 + 6.1 294 29.4 11.1 21.1 127.0
2009 + 5.5 24.7 29.2 11.9 16.1 176.6
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-4 pH A BT AR 8 AT s 3
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Table 2 Effects of different P treatments on dry matter accumulation of spring maize at different growing stages ~ kg/hm?
&y s 3 Hi e ] P NUILNEE:] il TN LhesR
Year Treatment Seedling stage Jointing stage Belling stage Tasselling stage Filling stage Maturing stage
PO 53a 1076 a 5707 a 6985 b 19 643 a 21248 a
P75 S54a 1279 a 5954 a 8331 a 20322 a 22027 a
2008 P75M 54 a 1403 a 5239a 8106 a 19282 a 22217 a
P60 52a 1338a 6104 a 8096 a 18817 a 23074 a
P60M S5la 1264 a 5555a 7 669 ab 20020 a 22493 a
PO 9a 684 ¢ 3562 ¢ 7738d 12533 ¢ 14891 b
P75 10a 870 b 4868 a 8728 a 14191 a 16 500 a
2009 P75M 9a 981 a 4448 b 8547 ab 13255 be 16 348 a
P60 Ila 846 b 4244 b 7954 cd 13 526 ab 16 409 a
P60M 11a 668 ¢ 3790 ¢ 8212 be 13 075 be 16219 a

T R RS B R A FRITE 5% KF- F 225 3. TR,

Note: Numbers followed by the same letter in the same column showed no significant difference at 5% level. The same as the following tables.
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Table 3  Effects of different P treatments on P accumulation in above ground parts of maize at different growing stages kg/hm?

&y 4t 3 Hi P
Year Treatment Seedling stage Joining stage
PO 033 a 54b
P75 031 a 6.6 ab
2008 P75M 0.35a 73 a
P60 0.30 a 7.0a
P60M 0.30 a 6.3 ab
PO 0.02 b 19¢
P75 0.03 a 2.6b
2009 P75M 0.03 a 3.1a
P60 0.03 a 25b
P60M 0.03 a 2.1¢

PN INEE ] i) TN RS
Belling stage Tasseling stage Filling stage Maturing stage
26.0 a 26.6 a 379 ¢ 445h
27.7 a 304 a 47.9 ab 49.6 ab
209 a 269 a 42.5 be 49.2 ab
228 a 275a 44.7 be 47.3 ab
20.1a 273 a 522a 50.0 a
9.2d 19.0b 178 ¢ 23.6¢
18.1a 235a 257 a 273 a
135b 233a 24.4 ab 26.0 ab
12.0 be 21.0 ab 22.6h 26.1 ab
11.7¢ 22.6a 234h 25.1 be
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Table 4  Effects of different P applications on grain yield and its components of maize

E ik B T4 (em) TR £ ) R () 74 (kg/hm?) B4 7= (%)
Year Treatment Ear length Grain number per spike  100-grain weight Yield Yield increase
PO 164 a 619 a 32.8b 11391 a
P75 162 a 608 a 342a 11586 a 1.7
2008 P75M 163 a 605 a 340a 11661 a 24
P60 16.8 a 624 a 35.1a 11835a 3.9
P60M 16.6 a 633 a 34.0a 11965 a 5.0
PO 153 a 521a 26.6b 7269 b
P75 150a 595 a 305a 7733 a 6.4
2009 P75M 14.1a 562 a 324a 7735a 6.4
P60 142 a 575a 30.1a 7314b 0.6
P60M 153 a 506 a 30.1a 7378 ab 1.5
®5 ARMBLENEEKRBEES TR
Table 5 Effects of different P applications on P—redistribution in spring maize %
2008 4 2009 4
ik # ) i o ] A e
Treatment BRI A IORR T T nES PR AR IR TiES
N-redistribution rate N-contribution rate N-redistribution rate N-contribution rate
PO 46.2 ab 33.6d 60.9 be 71.7 be
P75 51.7a 430¢ 62.8 ab 859a
P75M 50.7 a 51.1b 64.5 ab 849 a
P60 420b 359 cd 559¢ 69.8 ¢
P60M 46.8 ab 59.7a 66.8 a 773 b
®6 AEMEBACEBERF ARENZMm
Table 6 Effects of different P applications on P use efficiency %o
2008 4F: 2009 4
4 39
Treatment VEESIES miies WA VS IES EfES WA
AEP REP UE AEP REP UE
P75 2.6 15.6 1.5 6.2 11.3 0.83
P75M 3.6 144 1.5 6.2 7.3 0.79
P60 7.4 10.7 1.8 0.8 9.5 1.00
P60M 9.6 21.0 1.9 1.8 5.7 0.96

W IR — 8 1A 5.7% ~ 21.0%,2008 4
B 5 T 2009 4F, IR 7, 2008 4F (2R
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Fig.1 Changes of different P treatments on available P in surface soil(0 — 20 c¢m) at different growing stages of spring maize
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