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L1 3R 5 5 3

T B0 Hb A T A6 5T X 2R AT A
(40.106° N, 116.749° E ), J& T (im0 sh B
YRR 38 mo JE BRI AR KRS M, 4R
BRI 11.5°C, 1 AP 4.9C, 7 AR
IR 25.7°C, 4EHM 2750 h, o195 d &4, 4F
BIF XTI 50%, FHIREKE 625 mm, MAEdLHL
X B K I M R X 2 —, AEREIK ) 75% 5
HPET ~ 8 Ao ZIRK M E M E2 2 & /N &
MHFWE K, BifEL/NE T 2017446 H 15 HIX
I o o [ BT RSV N N 1 o O 7o
R0 ~ 35ecm AMFEEEL, 35 ~ 55 em AL,
55 ~ 100 cm N HEVHE L 2017 4E 6 A 22 H #% Fh Ay
ME O ~ 20 em K2 AT, . HHEA PR
184 o/kg, pH{H 8.2, A & 1.06 g/kg, &
K # 12.6%, JtHl & (NH,-N F1 NO, =N ) 16.84
mg/kg, A R 28.66 mg/kg, AL 76.85 mg/kg,
A W i 156.4 mg/kg, AR W) A 28.7 mglkg.
20 ~ 40, 40 ~ 60. 60 ~ 80, 80 ~ 100 cm 4512
NO; =N 43500 18.6. 21.2, 15.4 1 10.3 me/kg,
1.2 Ak

FIT P AT ML 2 DA fif A 2 Db} 28 4 SR HE T
17 ) B P R A ILAE,, R ARME . AL
i 62%, 4A 2.32%, P05 1.05%, K0 & &
2.07%, KR 27%; FrHACIE N A R =R &
JE, N. P05 il K,0 &3k 15%,

1.3 H[EEL5:

R 4 NMAEHE, 7512 100% fRAE (N10) |
70% 1L AE N+30% A HLAE N (N7 ) . 40% 4k AE N+60%
FHHLIEN (N4) F1100% AHLHEN (NO ), FEA-4bHE
WHE3IANEE, BRI 12m, ZRIUTE9.6m
( FREFIHLA 4 DHE0E ), /DX 115 m’s 124
INXBENLX 5347 o T EAURARE R, /X ] TG H
1 ARG, A AL BEIEAE N & (210 kghm®) 154
HUEFEIE . FEFIERE A N IR TR &1
5, NTISAE SR, WS T8 —MBLERT ,
B 10 em, HRAEAEREY S0

I T 201746 6 22 HI&E R, £ KA K
H2 058, FEANRE N 45 ke/hm®, REWUALKS 3%
b, BREE 20 em, 1700 60 cm, FiAH 25 & & 82500
PR /Mmm® . R4S B0 2 o R S A T, B
TR A KA (B EHE W AR O AR . 9 H 30 H Rk,
AEH 98 do
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(9 H 30 H ) N10 ZbBEAGZEFF & N 2 10 35 5 T Al
AL,
22 FHICT KSR

Fe 1 FER ARG 45 A RS A 7 T K A
JURBL . N10 F1 NO Ab H A9 3 bR & 1 & 3T
[EF7 GB/T 25882—2010 1L &2 (1) — 2 i 5 I oK
= 7.0% WFRE, 1M N7 Fl N4 0B R T %8 1,
VA MU AR AL HE n] LB i 3 RO AR 1 K,
PL 60% A1 ML ACAL L SR B il . R Ve A 4 4
THE33.1% ~ 42.3% Z 0], FRYEVR LR 4 & i
1E 13.8% ~ 19.2% ZIa], #kF|EHR GB/T 25882—
2010 T —2 Shbm i, ELF6 2 A HLIE A4 IE Le il
(38 B AP BRI, R I K rh 27 4 3 AT [
f eI SR . JEM AR T 33%, ik EIE AR GB/T
25882—2010 1 —Z& fhbrife, [HA PR AL AL XS
VEN BTG E R, M R EOKRAE 62% ~ 68%
ZIa], NOALFRE KRN 62%, B EACT HAAL B,
RS K RIE 76% ~ 80% 2 1], ANFEIAPLALEAL
fRNEAR P2 [F] 25 AN 38

M LLAE 0.28 i fy, ZEFFLUTE 0.26 247, #f
K LG AE 047 2247, YR 32 A WL B AR A0 19 52
e (1), Hrt R ZEFFRFERL S ok &
i Z B A PR BCAL AL e Bl B s e . S —, R
Bk Ty E RS SRR 28% A4, I
ML B IR 3R B A #1) 458 ~ 637 ke/hm®, i BV

R BREEEER@R

phpL]
Eizta

N10 N7 N4 NO
BHHEN (%) 6.50a 7.03¢ 7.12¢ 6.77b
PR R TS (%) 42.3¢ 40.8¢ 37.5b 33.1a
FRPEVEIRET4E (%) 19.2¢ 18.5¢ 15.4b 13.8a
TER (%) 35.2a 34.8a 33.8a 33.1a

K% (%) 68h 65h 66bh 62a

ZEFFSIKE (%) 80b 78a 76a 76a
AL 0.27a 0.27a 0.29a 0.28a
ZEFFIE 0.25a 0.26a 0.26a 0.27a
FPRLLE 0.48a 0.47a 0.45a 0.45a
AR (kg/hm®)  458b 637c 612¢ 408a
ZEFFHIEEA (kg/hm®) 414b 503¢ 491¢ 347a
KPR (kg/hm®) 619h 709¢ 713¢ 554a

e [l — IR bR ] R R Ab B 22 A 3] 95% Y s K, [
bR GB/T 25882—2010 1 — 2% S A . MLEE 1 = 7%, T HETR & &F
M < 45%, TRVEVEGRAYE< 23%, TEk= 25%.
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R 31% ~ 34%, H 3246 LA AL AL L il
R, LL30% A HLAR AR AR IO B A, Ok
9 60% 45 HLAR R ACAL AR, 1 100% 4 HLAE 224t 1k
B 55 100% fRAEAH 5 55—, ZEFFAEdE S B4
Yy 1) 26% A2 A7, FOMLER B IR A 347 ~ 503
ke/hm® Z 0], 7 BOSCHR A9 28%, AT UL, HE
Wl SRR, A AUIEH - B A A I B 5
i TABRMREE S 8=, R HEA
B IS AR AE 554 ~ 713 ke/hm® Z ], HHEH S
MUHLE R e (38% ~ 42% ) /N TORFRL L
(45% ~ 48% ), VLHHFFRE I8 F7 M0 (E IAIK T 2 Ak
K
2.3 FROHEAARE

A LR R AC AL AR XF N AR H . ZEFF Rk R
A R BN (F2), N &R B FE AT
ki 4y, BB 7R 89 ~ 114 kg/hm® 2 ],
SN CE] i Y 38% ~ 42%, T DA s B AR Yk
J&NI10 = NO>N4 =~ N7, S5{LHEAH b, A PLAEE:
RACIERF]F N RAEAFR P R, N Z W5 A
e i F, [l & 7E 65 ~ 102 kg/hm® 2 ],
SN B 31% ~ 34%,  H I A s B AR U
N7 =~ N4>NO =~ N10, AHEERLIEEF TN &K
e Z2RL ZEFF R N R B BIAE 27% AT,
AZA N ACAE 5

HHUIEERARALAE FEEF 0 P 7EAPR RN B4y
ARAECE RN EL], X ZEFT P D R AR /)
(£2), PRFZEMIFER, BIETE 34 ~ 79
ke/hm® 22 [6], &5 & P[] 0 A9 46% ~ 61%, [
1) M\ 1 B K MK K N4SNTSNO ~ N10, 1 i,
30% ~ 60% HIEAHLIEE A FIT P AR
SR PERMEZAERMN F, IR 28 ~ 44
keg/hm® 2Z (6], 5 40 P [ A 28% ~ 41%, Lol
MEFIMRAR O NIOSNOSNT>NA, 544, B
HUIBEARALIEAFITF P KA Foh 28 MG HLE
HUBECA B, BAHUEFIE N, P ZE et rp LR
(LA

A HLIE AR AR = B K 76 i R A 4 A 1
BOE A, T R kSR R KA T i B R AR /N
(£2). KEZFREMAZEF R, BICETE 102 ~
139 kg/hm® ZJa], fi & K [FICERAY 43% ~ 50%, Lt
15 s FMIRAR U & N10>N4>NT7 =~ NO, A L, AHL
HEBEARALAEAF F K ZAEZFF TR, KEM
BTSRRI R, IR TE 92 ~ 142 kg/hm® Z ],



rRE SRR 2021 (3)

K2 BURERUEFENERFAEESRENSH

(kg/hm®)
Ab¥g
WH oy

N10 N7 N4 NO

it N 73.2 101.9 97.9 65.2
(31) (34) (34) (31)

p 435 39.3 36.5 284
(41) (35) (28) (38)
K 924 142.3 130.7 102.7
(35) (44) (44) (43)

2T N 66.2 80.5 78.5 55.6
(28) (27) (27) (27)

p 14.8 14.4 14.8 12.1
(14) (13) (11) (16)
K 131.5 138.9 134.8 101.9
(50) (43) (45) (43)

Ee N 99.0 113.5 114.0 88.6
(42) (38) (39) (42)

p 48.9 57.9 79.4 34.0
(46) (52) (61) (46)

K 37.1 39.8 34.1 322
(14) (12) (11) (14)
peyiillies N 238.4 295.9 290.4 209.4
p 107.1 111.6 130.7 74.4
K 261.0 321.0 299.5 236.8

N+P+K  606.5 728.5 720.6 520.6
T 55 PP RUE D 248 B A R SR A0t A b 1 A e AR D R )
AT

K Y 35% ~ 44%, L6 A e BEIRAR Tk
& N7 = N4 =~ NO>N10, H5LAEAMHLL, AHLIEEAT
FEREA AT K e g 28,

3 iTtig

3.1 HI T KA

I E K R AR R R bR, R EE
ZEGFHRRR, TERBIE R 2 PF R B R K=
HERAWELE AR Z —. AR T, 474
FRAY T K T4 T = BETE 19300 ~ 26300 ke/hm?
ZIE], ¥4 23500 kg/hm®, AbF A6 5THb X SF-#57K
L HAbETHLX 5 AN SRR IR OR T T3
24000 kg/hm® FEFHET 7, (HE TALATHLX 9 4S5
HIE T KW T34 77 19600 ke/hm® 2 M
FhAR A 0S8 FEAL Bl b X Y F= i &, 7EJitE N i (165
ke/hm®) . % (75000 Bk/hm®) . 3 ) (6 H 22
H) . Yegkih] (9 A 28 H) IEIBIIELL T, 7 &h
17800 ke/hm’ -, AR FABIFE 9 100% AHLILE

FRACHEAL PR = &, BERHABIFTE e Bk 3 e o

AU ER S AAT AT LA 5 oK 1o 200
BN RERE R N R BEA —EMES T, X5
it R B A2 N BRI Bk = 5 2 o —s
FIFEIME. BFE R, MERAE A A R 150
keg/hm®, R M 30% i, FHIE KK i
2 X S AT R 30% A HUIR AL (N7)
g (E b)) FIFRECR (3R 2) i m ras Rl
Y, RPILE R ALTE 40% AHLN T H 20%
AHLN SRR R R, I, Ak
F, 20% ~ 40% WA HLAEE AL IR Al GE 4l 35 I &
KA R B e
32 FHIEKG R

LS R T I EORARIEWEE Bz —,
X TR AR E A R, REFEX
(i dh TR IE B AR 0 ARBFSE T, 30% Hl 60%
BHERALIEA AR . PRI 4E . R
PEVE G AT e FIE Ry & & (R 1) B8 T E AR GB/T
25880—2010 HHEILAE [ — 5 I oK brifE, £IATE
ARIS S N A HUIEER B A AT B A 7= B 7
FRATAL R, ETACE X 9 AR EREF I E
KRR 0, LT H AR KR HLIX 10 AN E AR
TR R SE IR 6 ARl L0 BE SRR R
FIELTG 6 A Al 7 i 55

R I KA b 55 A — T E B i T
fabr, MR BRAKIE G A R, R (R
i DS MR AR A R AL A R, T L R
R K R R R — A
0244 ™, T ASHESE h 4 4> kb B 0 B L AR
027 ~ 029 Z[a] (£ 1), HPFAPACEACILIE L
(ol s AR KA A, UL HLAR R AL AE nT LA
hkERR R L, XS5 7E B R A5 A
L, A TR I TR AR

JE I NAE AT LA S I BRI B B
O A AR G SR M B KU
Yok % 18 N (% (R0 AT AR v I R K R (A
7 AR, PRI E S
100% fLAE (N10) 25 10% ~ 18%, LA 30% A HL
NEERAIESCR e (1), XAMAEYIICHLECE R
HOR/NTHIAIGEZE R 5 B4h, REW R
B NS SR AR R PR DR A 2T A AN e PRV TR AR 4
FEE 0 2 BRI SE RAAT: B A
HUIEEA LA LL B EE R, FRMEEARE e R ik
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LPAE SRR BRI, Oy HHE N R A Rk
UK, 33 SRR N AE AR — 80

4 Z5ig

TE SRR Y A 7= 20 5 354 25 AN R 35 52 1 F1) 1 5
T, IR A R B St A MBS T
8. BT HHEFRROR SIS ARY, ASCEE AL
AR B AE PP A0 T IV K 0 77 o B . &5 SR
N, AU ACIEZEERE 5 I K = & 1 [A]A
A — R IR E R T, TRl AR
FE I 7 A R ) T o

ot ARAEF AT R E LA
LT HE AR LA P 8] Ao do 7 AR R L A
MERARANERAFRL PR LHFRTES
Bt
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Effects of organic fertilizer substituting chemical fertilizer on the growth and quality of summer silage maize in
Beijing suburbs

XIONG Bo ', WANG Chen®, ZHANG Li', TENG Fei', LI Zhen', LI Chuan-you', LIU Jing-rui', CHANG' Xiao-lian',
ZHAO Qian', LI Gui-tong” [ 1. Beijing Agricultural Machinery Test and Appraisal Extension Station, Beijing 100079;
2. Department of Soil and Water Science, College of Land Science and Technology, China Agricultural University/Key
Laboratory of Arable Land Conservation ( North China ) of Ministry of Agriculture and Rural Affairs, Beijing 100193 ]
Abstract: Silage maize is currently one of the important forms in the maize production. Organic fertilizer Substitution
(OFS) is one of the important ways in enhancing production benefits of silage maize. The purpose of this study is, by
the field experiment, to provide experimental basis for OFS in the silage maize production. There were 4 treatments in
the experiment : (1) 100% chemical fertilizer N, (2) 70% chemical fertilizer N+30% organic fertilizer N, (3) 40%
chemical fertilizer N+60% organic fertilizer N, and (4 ) 100% organic fertilizer N. During the growth season, plant growth
parameters ( plant height, SPAD, leaf area index, dry mass accumulation ), and yield and quality of silage maize at
harvest were measured. The results showed that: (1) For plant growth, organic fertilizer substituting chemical fertilizer had
no impact on plant height and SPAD value, but significantly affected leaf area index, N content in stems and leaves, and
dry mass yield; (2) For quality of silage maize, organic fertilizer substituting chemical fertilizer improved the crude protein
content in the whole plant and leaves, reduced the neutral detergent fiber and acid detergent fiber content, and improved the
integral quality of the silage maize. In summary, the 30% OFS is the best way in this study.

Key words: silage maize; organic fertilizer substituting chemical fertilizer; yield and quality
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