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T, e, eSS EA. B, oa, Hhaer
FAHURERD, SRS Ak, 28K
FKHEERE R . 2012, 2013 ARSI 4 X7, Jf:
D) KRB KRR 14% AT, S 10 FlbRE
- N G 3 A 1 B A R e )

14 AEtebritE

FHACI A (W, B ) Hiss (kg/hmz) =46
WrEFRAEA (B, B BHE - AN E RS E
A (B, #) B8,

FEAEWIA (B, B1) Fs%eRr (%) = [ FFErE
FANEAR (s, B7) 2P - BB EA (8
) SR |/ HEREER A (B BT S X 100;

AT (W, 8 $sxbkrkia (W, #) 5t
BRE (%)= B ERSER (B, 8) B2H
- A E SRR E A (B ) BBE |/ R
kPRI (B, B ) AR x 100;

fER (B, #) ZRE (kghm®) = JEEUA
(B, 1) F2BE - JHEBAE (B, #1) B8,

IR (W, 8 $sxtkekia (W, #) 5t
B (%) =100- fERTA (B, B %38 X AP kLA
(W, B1) DImkE;

A== J1 (kglkg ) = EK™ i /AL E
L5 Bt S E Ik

K H Excel 2010 XH&Hg AT FRAIVEIR, SR H

SPSS 23.0 #4722 T Z AR .

2 ERESH

2.1 NIRRT AL i S AR
WAE e A IR 45 S K B, 5 TRA 4L #AH b,



rRE SRR 2022 (7)

OPT-1 F1 OPT-2 2b FE R /=i ¥y W 3 fm (& 1),
Horf, 2012 SEPANALHL L TRA ALERA 513600 12.8%
1 24.6%, 2013 4EPASAEFEES TRA ZBFE43 B T
11.6% F124.2%., 1£ 7~ & 4 i 11, OPT-1 F1 OPT-2
AP PHAR B IR FEE S ] H TRA AZLFRIE N 65.4%
181.5%, HAMHRIZES B3, 1 OPT-1 il OPT-2
Ak BT B e A 5 E A A TRA AL BE A i AR,
F& R 43 91 N 17.5% . 40.0% F1 16.6% . 12.0%, 3

AT AC R 5 10 T2 7= B iy RN T 22
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&1 ARBBERX THHUTEREEBEER

gy bt el HkA TR i R
(4~ /hm®) (g) (kg/hm®) (kg/hm®)
2012 TRA 40952.4a 653.2¢ 37.2b 9936.2a 20764.6
OPT-1 75066.3b 549.4b 30.8a 11211.0b 23451.4
OPT-2 80769.3b 475.7a 31.7a 12377.5a 25787.8
2013 TRA 50714.3a 612.2b 36.1b 10521.3a 21904.5
OPT-1 76581.2b 527.3ab 31.8a 11744.8b 24588.6
OPT-2 85587.0¢ 455.0a 32.6a 13067.2¢ 27403.3
S
*Jﬁigﬁiit *k TS ®k TS ETS
GOy x Ak ‘ NS NS NS
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2.4 N[RFREERT 3RS
MR 2 FIHL, FEFF AL, OPT-1 AR 3R ()
REFE®m ., 52 RV K 5Tk OPT-2 A B3
WIS T 24%. 182% . 7.4%, {HALFHR] 22 7R
WF, BTRAIE T 55.1%. 252%. 17.0%; 1F

FFHEMAJE, OPT-2 b ¥ T A R R a Kotk F b
OPT-1 AbFRA3 4 & T 8.6% 1 3.9%, (H Ak 3 6] 2%
SR, TRA AFIE R BB R AR BT
B L OPT-2 A BRI 25 T 4.2%, o OPT-1 ZbFH4R
T 8.3%.

R2 FAEAHBERAMEERAEPINEEFRFBERIFEREIMFFREAR RN TMH

TEAE FFAEM R
FEanyERN
NR (kg/hm’) NRE (%) NRCG (%) NA (kg/hm®) NAC (%)
TRA 36.1a 31.7a 31.2a 85.9a 68.8a
OPT-1 56.0b 39.7a 36.5a 105.4b 63.5a
OPT-2 54.7b 33.6a 34.0a 114.5b 66.0a

I : NR——AERT AR % IE 0 NRE——ERTAR L I2 % NRCG—— LTI AR IS M AL A R RITTHR ; NA—— B/ AR 2P NAC—R

2 ZPOFPR S R BT

M 3 Al g, 7EIFAEIRT, OPT-2 Zb3 MR
s i, s R TTERFE L OPT-1 b 3143 £
T 47.6%., 18.0%. 30.4%, H 4t P [A] 22 HF KN
W3, iz BB TRA G T 74.6%; TEIFIEM)S,

OPT-1 Ab HE#E 2 RELE I otk R o OPT-2 4b B 43
MRS T 8.8% H123.5%, AbFH[A] %5 W ¥, TRA
AhEE R B R BRI L STRRR L OPT-2 b B & T
24.4% F1 62.2%

®3 AEBERANEFZRFLPIEEFFNBBREIEREFFRBER RN T

AT PARi
FeRA
PR (kg/hm’) PRE (%) PRCG (%) PA (kg/hm®) PAC (%)
TRA 7.2a 34.3a 19.2a 31.1a 80.8¢
OPT-1 16.4h 50.8b 38.5b 27.2a 61.5b
OPT-2 24.2h 59.9h 50.2b 25.0a 49.8a

IE: PR——AERTBER e iz it ; PRE——(ERTRER 4128 ; PRCC——AERTBER 1 0FPRIBE R RIRTTROR ; PA——LRBER R BUE; PAC—ER

BT FFRLE R SR BTTRA

HE% 4 TIHL, TEHFAEITRT, OPT-2 AbPE FHI L
. TR OPT-1 AN/ RIHEE T 8.7% . 2.8%,
A5 TRA #2155 T 26.7%. 32%; 148 )5, OPT=2

LR AR 2 BAUR Y OPT-1 A1 TRA AbBRAY 3R T
9.0%. 36.7%, OPT-1AbHH4N = EFRHFFR A & B
TR L OPT-2 AP 70.3%, H2ZER W

x4 ARBBEEXANEERFALBANEERBDERRRIEREAIHFHIRE R STk

FEAEWIRT TG
e
KR (kg/hm’) KRE (% ) KRCG (%) KA (kg/hm®) KAC (%)
TRA 35.6a 21.3a 93.3a 12.4a 6.7b
OPT-1 41.5a 20.1a 93.7a 16.7a 6.3b
OPT-2 45.1a 19.5a 96.3a 18.2a 3.7a

TE: KR—— BRI R 4ia 1 ; KRE——AERTHI R 5558 % KRCG——ERTEN R ez X APRE 0 28 RARTTIRR s KA——fL/a IR R B KAC——H)

R RPOSHPRHT R RRTTHR
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ZE TR, RSB EORIERT A, B, AP
Ritis Mz %, EirTa. B, PR s Xk
A B PR BB TR, [RIe A
A B BIRERREDA . B BR BRIk
A B MR BB TTEEE, OPT-2 Al OPT-1 40
PRI SR S R A B BRI IR R R 43
FHZ &, OPT-2 Ml OPT-1 Ab B A, B, B &
SRR . B, FP R BRDTERR BT TRA
AER, FEHT TRA Ab R 5 55 0 B A6 5 R AR AR
R B, IR IE R E R R B B
2.5 NGRS AL B SRR

M 2250 J0, 7F 2012 F1 2013 4F, 3 4% 15

R A B B0 IR A 7= 1 ¥ DL OPT-1 b i i
i, 5 OPT-1 4k # #H b, OPT-2 Fl TRA b # T
R B PP OR AR S, OPT-2 Ab B L
OPT-1 AbFEPHAERY A . B FPIEOWAE 7 1 2535
T 10.8%, TRA AbFE I OPT-1 AbFEPAE A AL, W,
BRREAR A = Ay eI T 30.7% . 61.8% F198.1%,
H ¥k B E K, 5 TRA & BEAH b, OPT-2 Fi
OPT-1 b BRI AR TF EOKAY AL B, B0 I8 O A 7=
J1, Bk OPT-1 F1 OPT-2 &b 3K AP R 2 552 v
FELESR M R G O, B FR20 5 R
= SPZEE/ =8

x5 FEKEEXTEERR. B, FRBESTN (kg/ke)
A0y BIERL RN ) WAL 1 PR Gt A= 7
2012 TRA 44.2b 120.4¢ 147.2¢
OPT-1 34.0a 74.7h 74.7b
OPT-2 37.5a 82.5a 82.5a
2013 TRA 46.8¢ 127.5¢ 155.9¢
OPT-1 35.6a 78.3a 78.3a
OPT-2 39.6b 87.1b §7.1b
3 Wi MEAESE RGBS, T DLRIE KRR ™, 42

A5 0 AL 15 3 AN [R) AR B A B Oy =X, WF
8T HXT BRI, 5750 RIS I FHER 5
M, WF7E I, 244 B M 5.0 J7 Bk /hm’ 38 1131 9.0
T3 bk ® B, 25 A O b it IR A BE, 7 R R B
244%, IXFG I R RS R E B
T BRSBTS,
W 4.5 JTFE /hm® 8 6.0 J7 kR /hm®, PR
T 19.7%, FERATE 241G B nl DLSCBIG =, 7E
K= R O, ARAESE OPT-1 5 OPT-2 Ab
P 7= i AR 25 5 T TRA 203, OPT-1
F1OPT-2 4b BT Wi 3R T8 %5 53 0l b TRA 4k 383 fin
65.4% F1 81.5%, X 55pmeerss 4 R s )
R A —B, BRI O B R, XbFeRL™
S e K AR, R LA S R AL
FEECR STEE =

IR 54 7 R R s U RS R, Ik
I 8 it A s B0 PT DA v B OK E RE, AU i

AU A R MA TR L MR R R A
R W R Y T, B i A 3 i kb |
FRRAE I, fE RS R R, BRI
20 AR A AR v T LA S T
R, fEdEal. B, BRI, $Emfrhizl. wh.
PSR B, BIOORIHACE, MR K
Pk Y MR IR R R A R A T
FZEBERE AR AW EAETT AR B R K, T HAE
FHAEHAZ AT AR R R, 2 S PR ORI MR
e MeaE 2 Wroe ], FIX T—W A, 2
JER T REREA . B, B Ra iR HiaR
FAFRLFR G i . ARWF5E T, B AR AE = 1R
PR WSCR IR F el E K TR B r k™
JIRI AR, XSO E S Y R R —E
OPT-1 £l OPT-2 4b ¥ 5 TRA b FEAH b 4 A 42T &
KR B, BRACWAE ), FEOEH T OPT-2 Ab
I TR HRS, LR AR R T,
HANN A R ORI RS Ho s
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Accumulation and transport characteristics of nutrient for spring maize in different cultivation modes

WANG Yi-lin"" *, ZHANG Shui-mei*, YUAN Jing-chao’, CHENG Song’, LIANG Yao®, LIU Song-tao’, REN Jun®, CAI
Hong-guang”, LIU Jian-zhao™ (1. Academy of Resource and Environment, Jilin Agriculture University, Changchun Jilin
130118; 2. Institute of Agricultural Resource and Environment, Jilin Academy of Agricultural Sciences, Key Laboratory
of Plant Nutrition and Agro-environment in Northeast Region, MOA. Changchun Jilin 130033 )

Abstract: The yield, dry matter accumulation, nutrient accumulation and transport characteristics of spring maize under
different cultivation methods were studied to provide a theoretical basis for the efficient utilization of spring maize nutrients.
From 2012 to 2013, a two-year located experiment was carried out in Kaoshan Town, Nong’an County, Jilin Province,
and three cultivation modes were set up under field conditions, namely, farmer mode ( TRA ), optimized cultivation
mode 1 (OPT-1), Optimized cultivation mode 2 ( OPT-2 ). The tested varieties were all Limin 33. The absorption
dynamics of nitrogen, phosphorus, and potassium were determined during the maize the 6th leaf spreading (V6 ), the
12th leaf spreading ( V12 ), flowering (R1), filling (R3), mature ( R6) stages. The results showed that, in the
three cultivation modes, the average yield of two years was OPT-2>0PT-1>TRA. Compared to TRA treatment, the yield
under OPT-2 treatment increased by 24.6% and 24.2%, respectively. The average number of ears harvested in the two years
under OPT-1 and OPT-2 treatments increased by 65.4% and 81.5%, respectively. The dry matter accumulation under OPT-2
treatment was significantly higher than that under OPT-1 and TRA treatment during the whole growth stages. At the mature stage,
the dry matter accumulation under OPT-2 treatment was 10.0% higher than that of OPT-1 treatment and 24.2% higher than
that of TRA treatment. From the 6th leaf spreading stage to the maturity stage, the accumulation of nitrogen, phosphorus
and potassium increased gradually under all treatments, and the accumulation rate reached the maximum at the anthesis
stage. At the maturity stage, the accumulation of nitrogen, phosphorus and potassium under OPT-2 treatment increased
by 12.8% and 39.2%, 10.4% and 26.1%, 12.8% and 27.5%, respectively, compared with that under OPT-1 and TRA
treatment, and there were significant differences among different treatments. Under the three cultivation modes, before the
anthesis stage, the amount and contribution rate of phosphorus and potassium under OPT-2 treatment were higher than those
under OPT-1 treatment. Afier the anthesis stage, the nitrogen accumulation and contribution rate under OPT-2 treatment
were higher than that under OPT-1 treatment. Compared with OPT-1 treatment, the partial productivity of nitrogen,
phosphorus and potassium for two years increased by 10.8% on average under OPT-2 treatment. Therefore, on the basis of
rationally increasing the density, optimizing the amount of chemical fertilizer and fertilization period could realize the efficient
utilization of nitrogen, phosphorus and potassium nutrients in spring maize in the central part of Northeast China, and ensure
the sustainability of high yield of maize.

Key words: spring maize; grain yield; nutrient accumulation and transport
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