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FEZ: [ A ] BHRIDH O EEEH FOR w8 h m i 2008, A HUIE I R 2 o BIFE AR 256 R b b
AR K= . TAE R LR, DSPARERIDHLX HUREE ] TR & BEE ISR e ficds . [ 5k ]
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Ja T AR SRR TP O = it i sk, [ TR R R AR R i K R AEOR, BT
FORMAR R &, RO YRR A R W2 A K i Ae AR 43 315 0.04~0.71 kg/m® F1 1.13~11.34 g/m’,
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Effects of nitrogen fertilizer management on yield, dry matter and
N accumulation of maize cultivar Jinshan 10 used for both grain
and feed purpose in Keerqin

SONG Gui-yun, YANG Heng-shan®, XU Shou-jun, HOU Mi-hong, TAI Ji-cheng, BI Wen-bo, SA Ru-la
( College of Agronomy, Inner Mongolia University for the Nationalities, Tongliao, Inner Mongolia 028042, China )

Abstract: [ Objectives ] Aiming at unreasonable method of applying fertilizer, such as using more N fertilizer
and less organic matter, we did some research about effects of N fertilizer application on yield, dry matter and N
accumulation of dual-purpose maize in Keerqin, Inner Mongolia, China. The purpose of this study was to supply
the basis for reasonable application of fertilizers to high-yield cultivation of dual-purpose maize in Keerqin, Inner
Mongolia. [ Methods ] Maize cultivar of Jinshan 10 was selected as the test material in a field experiment. Four
treatments were designed, namely no N fertilizer (CK), recommended N rate of 260 kg/hm? (R), 15 kg/hm2 N from
15000 kg/hm? manure plus 245 kg/hm? N from fertilizer to make a combined application (C), and farmer’s
current N rate of 270 kg/hm? (F). The yield, dry matter and N accumulation of dual-purpose maize were analyzed
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in consecutive two growing seasons in Keerqin. [ Results ] The highest spike length, spikelet number, 100-grain
weight and yield were all obtained in the C treatment, in which the biomass amount was 55.5%, 4.6% and 3.7%
higher than those in the CK, R and F treatments, and the grain yield was 50.8%, 6.6% and 6.9% higher than those
in the CK, R and F treatments (P < 0.01). The content of crude protein and fat in stem in the C treatment were
12.7% and 6.7%, 10.2% and 5.2% higher than those in the R and F treatments. The dry matter accumulation
before and after the silking stage was significantly improved, and the dry matter accumulation rate and
contribution rate to grain formation after the silking were also improved in the C treatment. The dry matter and
N accumulation amount was improved through its higher limited growth amount and the maximum rate, the
limited growth amount of dry matter and N uptake in the C treatment were 0.04—0.71 kg/m? and 1.13-11.34
g/m? higher than those in other treatments, the maximum rates of dry matter and N accumulation were increased
by 0.0162—0.0826 kg/(m>-d) and 0.0448—0.8858 g/(m>-d). [ Conclusions ] The manure N and fertilizer N
combination is necessary for the dual-purpose maize production, as it can provide sufficient nutrient supply for the
rapid growth and dry matter accumulation after the silking stage. With the manure and N fertilizer treatment, the

last yield, the forage biomass and crude protein, crude fat content were all improved, which was good for the dual-

purpose maize in Keerqin.

Key words: maize; nitrogen fertilizer; the maximum rate of accumulation; yield component; crude protein
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1.1 KIEXBERER

T 2012~2013 4E7EHBALRIR 10 1 X 0 4 52
W R R AR BARE H (43°36'N ., 122°22'E, K
178.5 m) #E47, %50 H kil 2 5 Bt 2 X
S, AEFH BT A 3000 h, FFEHAR
6.4°C, = 10CHFRUR N 3184°C, TLFHIH 1504,
ZAEF- R KR 399.1 mm, ZERE T, 8, 9
Ao &K AR+, #HiiHZ (0—20 cm)
TR 2012 48, AL 16.6 g/kg. A
59.7 mg/kg. WAHE 25.11 mg/kg. HALH 79.22
mg/kg. pH A 8.2; 2013 4F, AHLET 17.8 g/kg. Hallfi
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A 62.1 mg/kg., HAUBE 29.6 mg/kg . L
80.75 mg/kg. pH N 8.2
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Table 1 Application time and levels of N fertilizer in each treatment

b3 A% AR (kg/hm?) it U 4 L 4
Treatment Code N input Ratio and period of N application

AHEA CK 0 FEAL - RBIWUEIAL - St =0:0:0
No N application Basal fertilizer : large trumpet fertilizer : tasseling fertilizer=0 : 0 : 0.
HEFFIt A R 260 BT KBTI - ST =3 26 1 1
Recommended N application Basal fertilizer : large trumpet fertilizer : tasseling fertilizer=3 : 6 : 1
ZUE + A HLE .
A . ﬁ. ) FEAE - RWWUCTIHAL « FhEE =3 6 1 1
Combination of organic and C 260 . - . .
. . . L Basal fertilizer : large trumpet fertilizer : tasseling fertilizer=3 : 6 : 1
inorganic fertilizer application
PRRAGLE A . 270 FEIE - RmmlO e =28

Farm current N application

Basal manure : large trumpet fertilizer=2 : 8
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1.5 HIESR 0.90 A~ F 43 5., 12t AT A 3 i R 26 3 R A it A Ak
IR Ab SR FH Excel F1 DPS Sii -4 T A 22 538 Bk B K (P < 0.01), F4b, AHE +
A HLAE Ak BT 5 WO B KRS T ook 8 1 L S
+: JaN
2 ARSI W ) B T PG B A,
21 EEEE R E K B R R R Ak PR B RURLAS 7 B 12 20 ) LA e it R0 A B vy
B & R B T 12.74% M 6.71%, Mg B A% Gt 040 B4R

10.20% 1 5.23%. DA LEArHrisd B, 4 BRAL St & M
77Tt S XA R T R S T oK = R T A R
B, A HLICHLE B AL B T R A Y e

RO B T4l 10 iR, AR+ A
HUAE Ab B0 7= 0 B o A, 240 Bdi 4510 10 AYZE 97

BEFNZE TR CK AR BT B2 5 T 55.52% AN R S F .
50.83%. i b 3840 IS T 4.60% Fi MAFEr-a, HBGE TR, X

6.61%, A o f G H AL BRI T 3.70% fi T POARTORE ORI A

6.85%, PALEREOZY AL T e Ry 22 RARAIRTURRRN RO
Wi K (P <0.01), M= EEHUE R b, 150 &3 ATAES, £l 10 TYRAREARR
ARG 41 10 AEK . BORBOE N, R ERR,  RYRI TR T 2)E, AYIEHUE R
LR RBFNBEAKT, ZFARKBEIN N CK bFE  HERS TRREMH k2. 5 TYRRA =,
B, HCREE + AHUIEAL R, e RS RAEREE A B 2205 . S5 T AR 7 43 B it A Ak B
BA%, HEM + AP S HAMIEAFEE 2% 5 % 0.03~0.63 kg/m® F1 0.06~0.32 kg/m?, 22714
A E K (P <0.01). WORITKRFSAFAHIEE Y Bo ™ B TR Tk 22 )5, | Ho a4 40 i
FUHLAG D7 SRRy CK AbFRRAR, ZHE + AHL  8.74~19.08 N E 4k, UEHAR 1R I H Tk A4 7=
MEAb B e o AL + A AU E A REIE N & b, 225 TR R A X B e K 7 AR AR
o A AR AL P 0.86~3.18 N E i A0S~ K, @EMEEmELZE YRR, e REt—2

®2 RARAERN=EEMRBETERKS

Table 2 Yield indexes and nutrition of dual-purpose maize

e S/ i 2N TR i S FERLEL [EpAi LRI HHEH HLIE
Treatment Biomass Grain yield Spike length Grain number 100-grain weight Harvest index Crude protein ~ Crude fat
reatmen
(t/hm?) (t/hm?) (cm) per spike (2 (%) (%) (%)
CK 17.11£094bB  9.62+0.12c¢C 17.04+0.22bB 569.67 bB 33.15bB 56.23 aA 6.11cC 2.12bB
R 2544+ 1.28aA 13.61+0.30bB 19.28 £0.43 aA 661.17 aA 37.09 aA 53.34cC 8.24bB 2.83 aA
C 26.61 £ 1.24 aA 14.51£0.32aA 19.41 £0.67 aA 682.33 aA 37.24 aA 54.51 bB 9.29 aA 3.02 aA
F 25.66+1.04 aA 13.58+0.27bB 19.32£0.18 aA 659.50 aA 37.09 aA 52.92¢cC 8.43bB 2.87 aA

T (Note) : $dE A 2012 4FH1 2013 4F4HE A9¥-24{H Data are the means of 2012 and 2013; HHE/E REIK . /NG FRAM IRk
0.05. 0.01 {2 % /K-FDifferent capital letters and small letters show significantly different at the 0.05 and 0.01 probability levels, respectively.

® 3 ORERAERTYERIR RIFFA TR B 5

Table 3 Accumulation and contribution of dry matter to grain of dual-purpose maize

TYRHEL (keg/m?) BURE (%) X TR (%)
b Dry matter accumulation Accumulation rate Contribution rate to grain
Treatment k22 k22 k22 k-2 k22 k22
Before silking After silking Before silking After silking Before silking After silking
CK 1.17 0.54 68.74 31.26 45.63 54.37
R 1.76 0.79 69.15 30.85 41.64 58.36
C 1.80 0.86 67.84 32.16 40.46 59.54

F 1.77 0.80 69.00 31.00 41.15 58.85
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e WNRBIEAT LA N, AL + AP 22
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2.3 RIEFRA ERTHRRBIFE

b0 R ITI (VI o 7/DDI AR FOL & B 1 2 17
VAR AT Y B 2 () K R AR AL (x)
MM IS AT Logistic 772y = 4 / (1 4 b x exp™),
AT RE AR O R B IR B B K (R 4). R

Al AR, BRI AT LR ok T ok B
U, (T 0 ok B R R H7 . A CK AH
bl AN [ it S Ak 2 A B K SR AR 2 4 5 0.0556 ~
0.0826 kg/(m*-d), K RFHR AT HRET 14.81~
15.65 do A HLICHLIE B it Ab B4R &5 T4 it fee K R AR
PR T AL AR RAB G A AL, B
5 #4515 0.0270 kg/(m?d) 1 0.0162 kg/(m*-d).
TR B L A K R EUIE + A HLAE b HE
Her, CKARFREAG, % + A HLAE AL B4 5 iy 24
WA i LA IE AL HE R 0.04~0.71 kg/m?s T4
J AR SR i I Sy, AT AL TG ATLAES i Ak 3 mT
DARE & T o BRI A A K, TR
o RFE B AR, AR Tk — 2 B R AR e
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Table 4 The logistic equation of dry matter accumulation of dual-purpose maize

Qb3 Logistic J7 & A Vo
. . r T, T, AT
Treatment Logistic equation (kg/m?) [kg/(m?-d)]
CK y = 181 0.9972 1.81 0.0845 71.90 64.60 101.46 36.86
VT 113481 x exp0:09% : : : : . : .
R y = 248 0.9944 2.48 0.1401 57.09 51.10 81.35 30.25
Y= 131,03 x exp00602e : : : : : : :
C p = 232 0.9960 2.52 0.1671 56.92 51.69 78.07 26.38
YT 155072 x exp 006706 : : : : : ' :
R 2.45
F y 0.9964 2.45 0.1509 56.25 50.68 78.79 28.11

1 + 38.17 x exp~0-0648x

i (Note) : p —EKTH R EE Dry matter accumulation of maize (kg/m?); V,.— N THI B Kk BFGHE SR The biggest dry matter
accumulation rate [kg/(m?-d)]; A—ZAHe kK& Limited growth amount (kg/m?); T.— T Bt K AR B R E LA E] Time when the biggest rate
of dry matter accumulation begins (d); T, 1 T, 4354 Logistic 4= BREUH P45 55 T, and T, are Logistic growth inflection points of the
function; AT =T, - T,, & THFHEN ZRELERTE AT =T, - T, is the time of biggest dry matter growth stage (d).

24 RIFAERTEHRIFE
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UG H R IYA O REGE BN WK (3R 5). ERrh
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KEK 11.34, 1.13 i1 1.18 g/m?, H K BRH KR
0.8858, 0.1480 £ 0.0448 g/(m*>-d), K R
PRI A HEHT 4.35, 1.09 F1 1.18 d, CK AbFE ek 2
AR IR R M, (HOE T AR &K B R
X, REMBEAMTHAMMGELLH ., RIFEZ N
M —E WA, B YLICHLAE B AL BE AT LA
PREARMAWRARKEMAR BRER, s m

REMRE, A TR RGN ke 5,
AR & 114 8 i SR 7 it S A BT i v AR B e
PNIVERE e Ve

3 ihie

Ly E A, FICREORRLE 2 St 22T
TR EBRR T 25, WMETERERK, B
EX7/E s VPSR (RS2 RS PNU I LINEE i
(X B TR A5 AR GRSt T R PR AR 310, (B T2E
BHARI, k22 ) AT SR IYT O ) TR 3R e K A e
JI, 0 R W AORERL ™ 14 5% B N U £ R S
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ETb, IR R B, RO ERER



294 MY E IR 58k R 23
x5 RAFRAERAZREN logistic 512
Table 5 The logistic equation of N accumulation of dual-purpose maize
Qb PR Logistic /712 A \Y%
.g . . r T, T, AT
Treatment Logistic equation (g/m?) [g/(m>d)]
CK y = 1749 0.9936 17.49 1.5038 56.57 52.43 73.30 20.87
Y T 1 138.87 x exp 008y : : : : : :
R y = 27.70 0.9993 27.70 2.2416 53.31 48.96 70.92 21.96
V= 182,98 x exp 0080 : : : : : : :
C y = 2883 0.9990 28.83 2.3896 52.22 47.97 69.42 21.44
Y= T 84.12 x exp00840x : : : : : : :
N 27.65
F y 0.9992 27.65 2.3448 53.40 49.23 70.27 21.04

T 1+ 101.30 x exp0.0865¢

i (Note) : j—F KRAZMEE N accumulation amount of maize (g/m?); V,.,—AZ K BFH K The biggest N accumulation
rate[g/(m?-d)]; A—Z& WA K E Limited growth amount (g/m?) ; T,.—&A XK KA BHEFEIHATE Time when the biggest rate of N
accumulation begins (d); T, M1 T, 435>~ Logistic A= PRAELK W35 T, and T, are Logistic growth inflection points of the function; AT=T, —
T,, RAEFEPHFRFFLERIA] AT =T, - T, is the time of biggest N growth stage (d).
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AL T B R K A 7 R S ) T AR
W, A EEEY T EMAFE R E T
4.6% Fl 6.6%, FEFFHORLEE HRHAR D 2 5 40 i3 hn
T 12.7% 1 6.7%. 535b, AHLTCHUIEE b 2R b Ak
AL G0 it B AL BT 0 IE R N10 kg/hm?, {HETH 5
HEY T RMATE NS T 3.7% M 6.9%,
Tl AT v A KL B 11 RDREL U 1) 2 B 0 3 T 10.2%
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L BT A ML it S s e A, K Tt
PR RE 5 4S9 H 25 0 - 390 ) R %, S EUIERH A
AL, IR SAS R, BFaas TR, 0 T SR
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Y= A e o ) FE A AR AL B AN T 3.7%~
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