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Effects of different cultivation patterns on the yield and nitrogen utilization
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Abstract: The effects of different cultivation patterns on yield and nitrogen use efficiency of summer maize in Jiangsu
province were charified to provide theoretical basis for high yield, high efficiency and simple production of summer maize.
The differences in grain yield, accumulation and transport of dry matter and nitrogen under four cultivation modes [ basic
soil fertility level (CK) , farmer level (FL) , high yield and high efficiency level (HH) and super-high yield level (SH) ]
were compared using Jiangyu 877 (one of the main promoted variety in Jiangsu province) as materials. Results showed that
planting patterns had significant effects on the yield and nitrogen absorption and utilization of summer maize. Compared with
FL cultivation pattern, 1000-grain weight increased by
4.3% and 0.8% under HH and SH cultivation pattems,
yield increased by 20. 6% and 23. 6%, leaf area index in-
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20. 5% and 39.2% , respectively. Under different modes, HH mode is more beneficial to improve nitrogen partial produc-

tivity, nitrogen agronomic utilization efficiency and nitrogen utilization rate. Compared with that in FL treatment, the nitro-

gen utilization rate in SH treatment increased. In the production of summer corn in Jiangsu province, the goal of saving fer-

tilizer and increasing yield, and green, high-quality, high-yield, high-efficiency and simple production can be achieved by

increasing the planting density reasonably, changing fertilizer into slow and controlled release fertilizer, applying fertilizer

and sowing seeds at the same time.
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Fig.1 Climate during plant growth in the three years
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Fig.2 Effects of cultivation patterns on grain yield of summer maize

HREEANEERTHRRENZ
AR AR I AL A B R K T i R R A
M, A B 225 A B St S Ak By S 5 b o 1 A
PRTE FORAERTAIE S5 T AR B, HAEEE W] 22 7
F(F2), 5 FLAIEAH,SH 4b# DL K HH 4b B
AW R R HE B 25 3 AR B R
T 14.3%~ 38.3% (26.3%) il 16.2%~ 39.9%
(28.1%) , THREERNASHSHH>FL>CK,
2.3 HERXWEEXRTFUREEHHME

AN [FFR AR O B FOK B T4 B AL T o
ERRERW (£3), Z+HHNTY s,
C s iy SRRy NTTE: G R 7}t ey N

2.2

PRIBIICEEZS  ME 3 AT, 5 KT
18X KR DT RS AL B ) TG A 25 T
iz DL Mot s AT SH AL PR R ik B KAl , 7=
HIE R EEIHE FIAE G T4 5 B BRI AE R+
YAz, T8 5 I i 3 S 0 R ARk e Y
24 BESEXWMEEXRRZRENHIE

ARG ER AT SR AR RS
WEFW, FARGY A AbFRR 2555 B (K 4), 5 FL
AHEL , HH ZbBR LA K SH AR ) R R LR 3 455
S9N 6.5%~ 21.2% (13.9%) H1 17.6% ~ 46. 1%
(31.9%) .



TR R 45 < AN TR AR A OV 5 4 B R K B A R A e 1155

®2 RERAMBEIEXRFRAEFHTURMBRENZN

Table 2 Effects of cultivation patterns on dry matter accumulation of summer maize at different growth stages

L GERUEAY THEBRER  fEF 20 dRERE AR AR

A Hebitiat (eg/hm ) (/) (/) G/ PRI B
2017 CK 641.3b 7 000.3b 11 670.6b 17 293.2b 0.59a
FL 659.9b 7 115.6b 11 981.5b 17 647.9b 0.59a
HH 1 185.7a 8 290.9a 14 383.7a 20 171.9a 0.58a
SH 1 082.5a 8 446.2a 14 477.3a 20 512.1a 0.58a
2018 CK 710.0b 6 363.8b 10 778.8b 15 730.4b 0.59a
FL 967.7b 6 458.2b 11 088.6b 15 932.6b 0.59a
HH 1 459.0a 9 348.0a 15 160.5a 22 049.9a 0.57a
SH 1 507.0a 9 095.3a 15 513.4a 22 294.0a 0.59a
2019 CK 783.6¢ 6 075.1d 12 446.3b 10 741.4d 0.43a
FL 925.5be 8 089.8¢c 13 906.9b 14 353.4¢ 0.43a
HH 1 077.9ab 9 685.2b 16 731.5a 18 101.3b 0.46a
SH 1 133.6a 10 937.0a 17 058.7a 19 646.5a 0.44a
CK.FL.HH il SH WLIE 2 3. [FFA A 5B A [ b BRI TE 0.05 K-F b 228 5% 3%
£3 RERAMEFEREFRBEERNTUREEHZM
Table 3 Effects of cultivation patterns on pre-anthesis dry matter transport ation in vegetative organs of summer maize
2017 CK 807.1b 336.1a 1 143.2b 16.3b 11.9a
FL 1 013.2b 453.6a 1 467.6ab 19.9ab 15.0a
HH 1 406.3a 446.6a 1 852.9a 22.2a 15.9a
SH 1357.4a 418.4a 1775.4a 21.5a 14.3a
2018 CK 679.5b 442.0b 1 121.1b 17.6ab 12.7ab
FL 499.6¢ 817.5ab 1 316.5b 20.3ab 14.7ab
HH 611.7b 800.5ab 1 412.0b 15.1a 12.1b
SH 982.8a 1284.1a 2 266.2a 24.7a 17.6a
2019 CK 587.9b 285.9b 873.5b 13.9a 9.8a
FL 549.1b 365.0b 914.8b 13.0a 11.4a
HH 929.1a 260.7b 1 190.7b 11.7a 10.0a
SH 1 086.1a 732.6a 1 818.9a 15.3a 12.6a
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Fig.3 Effects of cultivation patterns on leaf area index and grain-leaf ratio of summer maize
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Fig.4 Effects of cultivation patterns on nitrogen accumulation of summer maize
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Table 4 Effects of cultivation patterns on pre-anthesis nitrogen
transport ation in vegetative organs of summer maize

@Ei?%égﬁgi Mo RN fEw g
SN (kg/hm?)  (kg/hm?) (kg/hm*) (%) (%)

2017 CK 35.8¢ 30.6a 66.4a 57.0a 55.7a
FL 40.5b 17.8b 58.3a 51.5a  49.7a
HH 52.4a 17.5b 70.0a 58.2a 48.5a
SH 51.4a 24.1ab 75.5a 57.1a  Sl.la

2018 CK 32.9be 21.7¢ 54.7b 543a  50.2b
FL 27.8¢c 33.7be 61.6b 57.2a 57.8ab
HH 39.9ab 51.1a 9l.1a 59.2a  62.6a
SH 49.9a 41.2ab 91.2a 62.2a  60.4ab

2019 CK 15.4b 26.6b 42.1b 52.1b  45.4a
FL 20.3b 33.8b 54.1b 59.3a  60.5a
HH 19.4b 28.3b 47.8b 43.1c  43.4a
SH 36.6a 44.0a 80.6a 54.2ab  51.9a

CK .FL .HH 1 SH /LI 2 i, FFIAS[EFE:F R A R4 B R E 0. 05
KOP 125
REEXNEERREZFAERNZ N

AN FAR AR A B E R AR A ™ ) RAER
LR LA RFHFI AR ERmW (K5, 5
FL AbPEAR L, VT E 877 #F HH SH AbPE N A E WA=

2.6

FL b 3 A 2 2R8I 1 75.1%~ 199. 4%
(137.3%) ., ifi 25 ol e 2860 5 11%) 388 om0 vt 2 PO 20>
REMET )1 ARLFBOR AR 3 %R
M HHH>SH>FL,

x5 HRERAMEERGEFNAZHZMN
Table 5 Effects of cultivation patterns on nitrogen use efficiency of

summer maize

o e

G OREI RGN RIAeEEer N (%)
2017 CK - - -
FL 29.7b 6.1c 20.5b
HH 52.6a 13.8h 41.5a
SH 33.8¢ 25.2a 35.9a
2018 CK - - -
FL 25.3¢ 5.8¢ 18.5b
HH 49.7a 15.1a 39.5a
SH 32.9b 10.5b 38.4a
2019 CK - - -
FL 30.5¢ 5.3b 15.5h
HH 60.0a 18.6a 46.7a
SH 45.6b 18.8a 46.4a

CK.FL HH 1 SH ULIE 2 {:, [FIFIAS R S8 3R AN [R] AL #1 R 7E 0.05
IS AR T E S
27 HERXMNEEREFUEHNZI

VLI BTN = B A A 3 b Bt B+
e A2y WCGR A A H [a) B T A, B A 2490
1 hm*10 159.5~12 720.07C (% 6) , 5 FL &b BLAH
M, YT 877 76 HH  SH &b ¥ F it A 2 B84 fn 1
7.6%~19.7% (13.7%) F16.8% ~ 40. 4% ( 23.6%)
oo 25 o5 U IE F 3G 4R v T AR U
TS
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Table 6 Economic benefit analysis of summer maize under different cultivation patterns
O O O S
2017 CK 709.5 / 9450 10 159.5 13 389.0 32295
FL 709.5 2 460.0 9 450 12 619.5 16 848.0 4228.5
HH 993.0 1 687.5 9 450 12 130.5 18 141.0 6 010.5
SH 1102.5 2 167.5 9 450 12 720.0 17 997.0 5277.0
2018 CK 709.5 / 9450 10 159.5 12 196.5 2 037.0
FL 709.5 2 460.0 9 450 12 619.5 14 539.5 1.920.0
HH 993.0 1 687.5 9 450 12 130.5 17 140.5 5010.0
SH 1102.5 2 167.5 9 450 12 720.0 17 832.0 5112.0
2019 CK 709.5 / 9 450 10 159.5 14 439.0 3679.5
FL 709.5 2 460.0 9 450 12 619.5 17 485.5 4 866.0
HH 993.0 1 687.5 9450 12 130.5 20 922.0 8 791.5
SH 1102.5 2 167.5 9 450 12 720.0 24 553.5 11 833.5

CK .FL HH #! SH WLIA 2 i,

28 AREMEEXTEERTESEERZEN BT IR EF EARCR RV A4 Ll s

izES 3

TR RS YRR RE AR
BB DI MR R iz A B IEACC R, S

R7 3IFEERFEESERZENEXE(r=12)

Table 7 Correlation analysis between maize yield and various indicators in three years (n=12)

i A B A A B e TR T BB SR A
RER ez i, HEm i 2 AAVEYI RIS 7Kttt im
RE IR AR BOR S L

Pt TR R TREE R THRBRE  FUREZE ARPRE ARz nt
P4 1.000
AL 0.959*  1.000
D IR 0.943* 0.811 1.000
TRLJT 0.765 0.551 0.934" 1.000
A 0.997* 0975  0.921* 0.723 1.000
TP R it 0.879" 0.978*  0.675 0.368 0.908 * 1.000
TY iz 0.835 0.673 0.916" 0.917* 0.794 0.512 1.000
AEMEE 0.910* 0.986*  0.720 0.434 0.930" 0.988 * 0.614 1.000
RAEIEE 0.881" 0.979*  0.676 0.369 0.909 " 1.000 ™ 0.518 0.989 ** 1.000
3 3 s A AP G5 A8 S | 8 48 it I £ S it I Bt 37 40

FRAF SR, B R LR T AAE R

Jil P S 3 255 2 6 L 0 2 7 A B 3 s ) {H
W R R EREOE RS R Z BTN
o) | FREAACEE) 5 P AR AR LA B 50 AR JXURS: 38 om0 DA T
B 7 T e LR R R IR AR TR

SEATBH IR HE 3 4 00 6 N R HE
(0 LA 3E 4, RS A S
IESTBETS, TR A U R 8 77
AESLE TN ™ o T 7 T L B TR
RS A 2 IR 5 G 7 A BL (9 )
VREHERE 2402 VG N S 28— 6 P 45 ) LA
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