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B OE. DEHMCERSFRE 958(V1), HIAKE 27 S(V2) Ak, T 2019—2020 4F7 W BBk LI K H
R¥, 7EMK. H . 55 3 ANEEE(60 000, 75 000, 90 000 F/mm?) S, . & 3 AMiEZEUKE(150. 225, 300 kg/hm?)
FUFF, HEE T RER AT mEhERR(T2), EEMELE(T3). PEmalET) . hEhR
EFE(TS) . REIREALEE(T6) | AR5 5 AT A A RAR EU(CK) 7 AR RS 5 oK = I A = 3 1
SN . BIFFE AR . ARSI B oK AT WU VLR 2 4R T1., T2 B =i, Wi
ERANTRE; V2 {F 2019 4 T2 B0 e, WS TIHAMERE, 2020 4 T1 A T2 M mdm; FOREF
M ERERC TR R S AR R R A SR BRI & FOR AR WRIROR 5 AUERCR R
TR KM, BRI  , hARA R T AW EU IS . 56k E, mEh AR
(R B 90 000 Hk/hm® | it AU iE 225 kg/hm® | BT R HIAE 2445 REFE CRE KR = i IRT e, JRAS AR A R
WSS R FIAR AT A B DX KA 7= e R

X OB EIOK, L i a ARFI ERIX
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Effects of the cultivation patterns on yield formation and nitrogen
utilization of the summer maize in Dongting Lake area

LUO Wei, ZHOU Yingxin, ZHANG Xiong, WU Si, TAO Mingde,
CHEN Pingping, LUO Hongbing, ZHOU Wenxin®, YI Zhenxie"

(College of Agronomy, Hunan Agricultural University, Changsha, Hunan 410128, China)

Abstract: In order to understand the high-yield and high-efficiency cultivation of summer maize in Dongting Lake area,
effects of seven cultivation patterns(high density, high nitrogen and chemical control, T1; high density, medium
nitrogen and chemical control, T2; high density, low nitrogen and chemical control, T3; medium density, high nitrogen
and chemical control, T4; medium density, medium nitrogen and chemical control, TS; medium density, low nitrogen
and chemical control, T6; low density, high nitrogen and no chemical control, CK) on yield formation and nitrogen
utilization of summer maize were comparatively studied under three planting densities, 60 000, 75 000, and 90 000
plant/hm?, and three nitrogen rates, 150, 225 and 300 kg/hm?, with Zhengdan 958 (V1) and Xiangnongyu No.27 (V2),

which are suitable for mechanical harvesting, in Taoyuan county, Hunan province in 2019-2020. The results showed
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RS PR SRR FHFSY , yizhenxie@126.com
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that: there was significant difference in yield of summer maize under different cultivation patterns. As for V1 cultivars,

yield of T1 and T2 was higher in two years, and there was no significant difference between T1 and T2. As for V2

cultivars, yield of T2 was highest in 2019, while yield of T1 and T2 was higher. Leaf area index, dry matter

accumulation and nitrogen accumulation of maize increased with the increment of nitrogen rate and planting density.

The nitrogen uptake efficiency and nitrogen fertilizer efficiency of maize decreased with the increment of nitrogen

application rate, and increased with the increment of planting density. In conclusion, the high density, medium nitrogen

and chemical control pattern could ensure a substantial increase in yield and also obtain higher nitrogen uptake and

utilization efficiency, which could be applied in summer maize production in Dongting Lake area.

Keywords: summer maize; cultivation pattern; yield formation; nitrogen utilization; Dongting Lake area
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AT, SE A T2). SERAL
B(T3). "PEEEMLETY). PEPREAETS). +
FARAEAE(Te), A=A I R(CK, KRR
), 3£ 14 MEFR(VITL, VIT2, VIT3, VIT4, VITS,
VIT6. VICK., V2T1. V2T2. V2T3. V2T4. V2T5,
V2T6. V2CK), 3 REE, 42 A~/NX, /DX
y 28.8 m* (A TR, 1THE 60 cm, 8 471X, K 6 m).
%, .m0 60 000, 75000, 90 000 Fi/hm?,
i, . BESBIH 150, 225, 300 kg/hm®, B, #f
FEFHHERASH 150 kg/mm®, IR AIRZENN=46.4%), B
JEAASEEREAE(POs = 16.0%), 4L NHARA (K0 =
60.0%). B . EPARVEREAE ; I FHTIEAE 5B An ok
wIW B RE), MEFHLLBER 7 @ 3. TR R 1
W, AeEPR R CARRA R TG B A2y ) A,
fdi A 375 g/hm® %7K 450 kg,

IRIRHTE I . FORFERIA: 2019 48 5 H
29 H, 202040 5 A 24 H ., Hofth 1 a] 5 B i)
— R,
23 MEMESH®E

KEEA BRI CRIEFH . 6 iR, 12 0t
Ji& | k22 IR AU

MEARREE: T o6 MR, 12 g, mhazdy
m22)5 20 d. A, BEAS/NXIEESER 10 R
TKPTAA LR L T8, LIK 58 R B0 0 E TR,
ARG AUNTIEAE

TYRR R Tk 22 k225 20 d A,
BANXBUREMEARR 3 KR, Kb, 25 R,
FERL Rl SR 43 FHe4%, 105 'C R AT 30 min,

80 CHL = [HH JFFRHE

PR SO R IR R . TR R AN X ]
2 FrERE, ISR ERE. SFFRRE. DU RS, S
WO BCR B o 1 5 5 AR P R BT B 10 BE%
EAATRC, ARk, TRITES, MR BENS &
D FPRL S T KL, MR B 7K 3 14% 37350
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REWMCGFI R SRR E ZL I E i
BRA A S A 3% 5 EmE R AR
R ARG F AR

2.4 HIRENIE

iz [ Microsoft Excel 2016 FHAT8UEAN T ; R H
DPS 7.05 #1725 5 o E R 5

3 HRESH
31 HEEAMEEKTEREMREAIFN
2019 4, 2 A EZEFIRGER 1), VI
R T V2; VI LT ARFRA P R s, T6 1Y
Bk, Hodt T1 5 T2 A PR A CR AL ERZ3531 38 7= 21.78%
1 15.57%; V2 DL T2 AbBRR s, T1 5 T2
CK 3377 3.26%., 13.28%. #SACHIZT R
R E2ES, Hd VITI, VIT2, VIT3 5 V2T5,
V2T2 AT R BT o VI, V2 & po kiR
By 359.1 ~ 508.4, 239.3 ~355.7, 2 nfhiy
DL CK AbFR iy, IR VI & T V2, VI,
V2 AR TR BT 3] 201.5 ~233.2 g
279.3 ~304.9 g, fAPEIZREL V2 ®F V1,

F1 TERBEEATEERRN~EWRERN~E

Table 1 Yield components and yield of summer maize under different cultivation patterns

AEfy L] FRATHL TRk TERLEL TR g AN AR R (kg hm ) PR REK

2019 VIT1 13.8 31.6ab 439.2b 223.0b 86 742.0a 8496.2a 0.47
VIT2 13.6 29.7ab 400.2¢ 232.3b 86 854.3a 8063.3a 0.47
VIT3 13.7 26.4b 359.1d 221.9b 88 000.0a 7008.5b 0.47
VI1T4 14.2 31.5ab 413.2¢ 230.3ab 73 255.8b 6966.3b 0.46
VITS 13.9 29.0ab 394.0c 232.3ab 74 081.9b 6778.6bc 0.46
VIT6 139 28.3b 388.8¢c 201.5ab 74 553.6b 5839.0c 0.44
V1CK 14.1 34.9a 508.4a 233.2a 58 826.2¢ 6976.9b 0.45
V2T1 132 20.5b 264.7b 284.0b 86 827.6a 6532.6b 0.38
V2T2 12.7 22.3ab 292.6ab 279.3b 87 592.9a 7166.3a 0.42
V2T3 12.6 19.8b 239.3b 285.0b 88 186.1a 6014.5de 0.39
V2T4 13.1 21.3ab 282.2b 294.2ab 72 576.5b 6033.7de 0.41
V2TS5 13.3 21.6ab 285.1b 289.8ab 74 468.1b 6151.6cd 0.44
V2T6 13.6 20.8ab 279.0b 291.8ab 72 115.4b 5869.6¢ 0.40
V2CK 13.6 25.5a 355.7a 304.9a 58 313.8¢c 6326.3bc 0.40
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2020 VIT1 13.5a 27.1ab 364.8b 250.8ab 87 221.5a 7974 .4a 0.53
VIT2 13.9a 25.0ab 347 .6bc 254.5ab 86 990.6a 7694.6ab 0.55
VIT3 13.1a 23.1b 303.2¢ 248.7b 86 096.3a 6512.0c 0.51
VIT4 13.4a 29.4a 391.9ab 257.7ab 71 573.6b 7225.3b 0.58
VITS 13.5a 25.3ab 343.7bc 252.0ab 73 054.9b 6334.1cd 0.57
VI1T6 13.6a 23.7b 324.4bc 263.7a 70 803.6b 6054.1d 0.56
VI1CK 14.1a 29.5a 417.1a 267.1a 60 690.1¢ 6760.2bc 0.57
V2T1 12.5ab 21.2a 263.9b 343.0ab 83 167.0a 7169.3a 0.42
V2T2 12.9ab 18.9b 244 3¢ 324.9ab 84 191.7a 7167.8a 0.46
V2713 12.2b 19.4b 237.4¢ 305.0b 83 048.8a 6019.7¢ 0.41
V2T4 12.8ab 21.8a 281.4ab 333.7ab 71 625.1b 6343.0bc 0.42
V2T5 12.6ab 20.4ab 258.5b 321.3ab 72 744.8b 6031.6¢ 0.43
V2T6 12.8ab 21.5a 276.0ab 325.2ab 72 734.5b 6524.4b 0.47
V2CK 13.5a 22.3a 301.0a 345.4a 58 753.4¢ 6098.2¢ 0.42

[ gt o i) — 4 3 [ 50 B AN [ R 2% e 1. 25 (P<0.05)

2020 4, 2 AN B EAIE (R 1), VI
BRI 2019 AER AR, VITL 5 VIT2 4b3
(P A g, O VT4, 35 CK 472 17.96%
13.82%F0 6.88%. 2020 4F V2T1, V2T4, V2T6 j=
WA 2019 AR BT, DL T 5 T2 4AhBRy™
HE, B CK 5 17.56%F 17.54%, W3
T HAAN R 2 ASEFR TR AR TR
Jii Pl CK AP e, 2 4R RM—2L

g BT, MK E EK VI CRA T1, T2
REBR, V2 R T2 AbBRA] 45 g

32 HIBFRAMEEARMERIEHHFI
HIER 2 A, 2 AR )25 A0 BEAY - A HE L (LAT)

BfiAE A R R R R S, k22 ik oK
2019 4%, V15 v2 k228 LAL 43518 3.14~4.13
3.30~4.67; VITI Mfsr, HIUOE VIT4, VIT2,
=F %S VICK 5 22.55%., 12.46%. 10.39%:;
V2T1.V2T2 5 V2T3 § LAI i 2 & T HA A BEEY
43948 V2CK & 33.43%., 12.57%. 15.43%. 2020
Ve 5 v2 28 LAL 53508 2.31~4.22
2.77~4.95; 2 A~ T, T2 5 T3 Ab3E
LAI ¥ 5 2 R FHAA A, AT, S RFhMES
AR KA LAL, FOAS 2 4F 5 ok i AR Ksh
BRI, 2 A LAT Bt 0 m i3 n K i o
JE R R MG R

*2 BEERZILERHHERIEY

Table 2 Leaf area index of summer maize at different growth stages

P T FRAE AL _ i wo b T FR AR 4L _
6 MR 12mJE nh2zl] m22)520d B 6 12mhE k2 k225 20 d R
2019  VITI 0.67ab 197a  4.13a 2.88a 1.43a 2019 V2Tl 0.74a 2.06a 4.67a 3.34a 1.45a
VIT2 0.70a 1.71b  3.72ab  29la 1.38a V2T2 0.71a 1.87ab 3.94b 2.62b 1.34a
VIT3 0.66ab 1.64b  3.43bc  2.36b 1.34a V2T3  0.66a 1.90a  4.04b 2.20c 1.30a
VIT4 0.62ab 186ab 3.79ab  2.48b 1.01b V2T4  0.60ab 1.85ab 3.56¢c 2.73b 0.96b
VIT5 0.61b  1.54bc  3.29cd  2.09¢ 1.02b V2T5 0.66a  1.66bc  3.48c 2.50b 0.89b
VIT6 0.54b  1.50c  3.14d 2.02¢ 1.06b V2T6  0.58ab 1.65bc  3.30c 2.74b 0.91b
VICK 0.50b  1.58bc 3.37bc  2.09¢ 0.98b V2CK  0.46b  155¢  3.50c 2.33¢ 0.71c¢
2020  VITI 0.55ab 2.62a  4.22a 2.98a 2.12a 2020 V2T1  0.64ab 2.80a  4.95a 3.86a 3.01a
VIT2 05lab 247ab 4.06ab  2.78ab  2.00ab V2T2 051b  2.74a 48la 3.65a 2.78a
VIT3 0.54ab 234b  3.83b 2.54b 1.93ab V2T3  047b  2.11lc  4.77a 3.31b 2.37b
VIT4 0.62a  2.14bc 3.47c 2.33b 1.87b V2T4  0.73a  2.57ab  4.17b 2.75¢ 2.30b
VIT5 0.63a 221b  3.29¢ 1.92¢ 1.58¢ V2T5  043b  226bc  3.58¢ 242cd  2.24b
VIT6 0.53ab 1.95¢  3.17¢ 1.86¢ 1.50c V2T6  0.62ab 2.14bc  3.73c 241cd  2.22b
VICK 047b  226b 231d 191c 1.67c V2CK  0.47b  2.12bc  2.77d 2.29d 1.84c

[ it o i) — 43 [ 0 i AN [ B 22 5 1. 3 (P<0.05)
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3.3 HEEAME TR TYRNENZM

M 3 HLIEH, 2019 45, KAEHT Vi
T BRR 2 11 310.3~15 551.7 kg/hm?,
Hep, T1 5 T2 & CK M558 16.55%. 9.83%:;

2 A TR R E R 12 029.3~14 627.6

keg/hm®, T1 5 T2 # CK 153515 7.98%H1 7.56%.
2020 4F, V1 B TY AR R 5 2019 454 i
Wb, V2 WA R BT, AT VI T

#*3 TEHEERA TEEXRBPHTORRRE

Table 3 Dry matter accumulation of summer maize under

different cultivation patterns kg/hm?
e V1 T R R V2 T SR R
2019 4F 2020 4F 2019 4F 2020 4F
Tl 15551.7a 15021.6a 14 627.6a 17 145.4a
T2 14 6559a 13957.5ab 14 570.4a 15 485.0b
T3 12920.6b 12 806.7bc  13279.4bc 14 780.0bc
T4 13 008.0b 123752¢  12762.8bc  15081.3b
TS5 12638.5b 11041.8d 12029.3d 14 128.9bc
T6 11310.3c 10732.9d  12690.0cd 13 978.2¢c
CK 13 343.6b 117989cd 13 546.7ab 14 461.2bc

[FIFVECEAN [R5 B3R R 22 57 135 (P<0.05)

5N 10 732.9~15 021.6 kg/hm?®, Hh T1 5 T2
B CK 235911 27.31%H1 18.29%; V2 MMM T4
JEFLE &N 13 978.2~17 145.4 kg/hm®, T1 5 T2 &%
CK 4335 18.56%H1 7.08%, T1 BEET T2, %
RE, 2 AP RIS A 25, (HYLLTL T
B R m, T2 IRZ o 256 2 4F 2 A st
TR RE T UAE S, BRABIGES, HEK
TPy AR R B R RS R A e, HL R R
JEE A P v T T R 2 AL
34 HEEAMEERAKERR=HITN

HI2 4 AN, BifA: B AR R E FORBHA R R
TR R 2019 4F 2 AP AR B LA
T1 A1 T2 A PRAG#EE, VITL, VIT2 B A 2
B CK 7095 21.10%M1 12.83%, V2T1., V2T2
BEA AR B EE CK 70l 10.27%F1 10.99%,
1Ml T5 F1 T6 ALF AR R RILT CK. 2020 4 2
AR AR R R T1 s, HiRES
T T2 A, 254 2 AERIBFRSE R, MK LE, £
PN X AES ey iE) e NI = I = R =L LK)
PR AR A rp e 235 B P A

F4 TEHRBLETERRNERRE

Table 4 Nitrogen accumulation of summer maize under different cultivation patterns kg/hm®
Hfy aba AR 4y bR AR
6T 12MR nbsf nb#f520d B 6 1200 nbggM nb225 20 d AEEUY
2019  VIT1 11.04b 94.45a 118.83a 150.4la  19191a 2019 V2Tl  13.90a 85.59a 133.02a 172.67a  184.15a
VIT2 11.50b 82.99a 9548b 125.11b  178.80ab V2T2 11.03ab 76.78a 103.79b 123.64bc  185.35a
VIT3 8.68c  68.85b  96.11b 114.20bc  159.38bc V2T3  11.69ab 70.24ab 82.52cde126.55b  152.98¢c
VIT4 11.60b  63.04bcd 90.03b 102.95¢c  158.47bc V2T4  10.30ab 55.01bc 87.86cd 113.17bcd 168.28bc
VITS 10.43bc 65.63bc  90.31b 104.86c  143.85cd V2T5  12.59ab 44.17c  72.96e 108.42cd 156.91c
VIT6 10.61b 51.31d 86.44b 101.38¢  128.84d V2T6  11.30ab 55.29bc 90.79¢  99.07d  156.24c
VICK 14.57a 54.40cd 99.83b 126.47b  158.47bc V2CK  547c 5551c  8295¢c 116.76bc  167.00bc
2020  VITI 7.45ab 69.19a  85.60a 124.17a  180.57a 2020 V2Tl 3.01d 44.09c 110.28a 180.35a  193.90a
VIT2 7.10b  61.04bc 78.24bc 117.37ab  155.86b V2T2 5.84a 56.44a 111.04a 127.14c 175.61b
VIT3 7.65a  47.66bc 81.08ab 104.03bc  146.68b V2T3 4.40bc 52.13ab 106.18ab 124.94c  165.60bc
VIT4  6.00c 42.42cd 77.30c 97.94c  154.79b V2T4 5.03b 45.36bc 108.43a 143.05b  177.79b
VITS 3.98d 59.74bc  82.67ab 96.42cd  122.85cd V2T5 48% 54.09a 102.61b 129.76bc  160.56¢
VIT6  7.37ab 37.54d 85.23ab 87.47d  113.39d V2T6 6.17a 35.04d 85.48c 119.30cd 160.74c
VICK  4.40d 63.6lab 80.65bc 113.34ab  130.32¢ V2CK  398c 42.90cd 59.65d 109.62d  160.45¢c

[ii)— ity o [e] — 003 [ SR AN [ 5 B 37 22 57 8 3% (P<0.05)
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Z5 o 2 DA EILRCELL T3 MM, V2T6
{ORF V213, BE & T HALRE,

2020 4, [A]— PP 4 AL R A R R R FHRCRBTT
VRN AEIECEILL T3 A s
VIT3 PR ERTHABLIER; VI @FP TS, T4,
T6. T2. T1 AP EMCRFEELRITC 0 k2% 5
V2 LA T2 AP f i, T6 AR 2 APy

RIEEES 2019 4F R IMIEA—EL

ZEA 2RISR, B EAREEWIIRCR S A
RICR IS Wit S 1 T T R, Bt A 2 38 1 R T 2
m, PRESE R T RBGRIE R . 2 4F(R] T2
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Table 5 Nitrogen utilization efficiency of summer maize under different cultivation patterns

W fﬁ??’l‘ﬂfﬁﬁl ”ﬁ?%ﬁﬂﬁlxﬁl RUE sk, Efy b ﬁ?*‘lﬁﬁé& %%Wﬂﬁlﬁﬁ JWOGR  meseR/
Hlkgke) Fikekg) HHB%  (kgke) Fikgkg!) Fikgke) IEEH%  (kgkg)

2019 VITI 393 0.64c 67.03b 2527cd || 2019 V2TI 313 0.6lcd 5452 19.19d
VIT2 39.8 0.80b 68.18ab  34.09b V2T2 34.0 0.83b  64.69% 28.06b

VIT3 38.9 1.06a 72.06a 44.76a V2T3 34.6 1.02a  613%b 3533

VIT4 38.8 0.53¢ 64.41b 22.36de V2T4 31.6 0.56d  57.02bc  17.72d

VITS 416 0.64c 65.40b 26.66¢ V2TS5 34.6 0.70¢ 62.25ab  24.09¢

VIT6 402 0.86b 66.01b 36.42b V2T6 332 1.04a 613lab  34.48a
VICK 388 0.53¢ 66.06b 20.40¢ V2CK 333 0.56d  59.90bc  18.58d

2020 VITI 452 0.60cd  68.73ab  26.58c || 2020 V2Tl 37.0 0.65cd  59.28bc  23.90cd
VIT2 49.5 0.69bc  71.04ab  34.20b V2T2 40.9 0.78b  66.75a 31.85b

VIT3 4538 0.98a 66.17bc  43.4la V2T3 364 l.11a 59.47bc  40.13a

VIT4 46.8 0.52cd  73.89ab  24.09¢ V2T4 332 0.64d  55.04c 21.14d

VITS 51.6 055cd  75.34a 28.15bc V2T5 37.6 0.71bc  57.79bc  268lc

VIT6 53.4 0.76b 72.89ab  40.36a V2T6 40.7 1.07a 61.44ab  43.50a
VICK 525 0.43d 64.44¢ 22.53¢ V2CK 38.1 0.54¢ 55.61bc  20.33d

B ) B3 G R 5 47 5 (P<0.05).
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