5537 &5 11 FEMKX R IHFR Vol.37 No.1
2019 4 01 H Agricultural Research in the Arid Areas Jan. 2019

X EHS:1000-7601(2019)01-0151-09 doi: 10.7606/].issn.1000-7601.2019.01.21

AEEREXNTEERTERLRFR

—_ - N N = A
BT =EE FWE KZELE KWL HTHEA
(Al ERAEILH KAEM AR B2 W 52 56 0 | S b MBI Be AR E B2 i, b A FKFE 050035)

W OENTHRERAEBRAG TRAWERERER, LBEET KRG FH A, ARHELRE o4& EHE,
2015—2016 4F 7 7 At B2 3% K 8 BE it B 77 oK (B9 Fn A ) x 6 5 (6.3%10* 7.8 10* 4% - hm ™) x UK K (9 A 25
BEm10 A3 B)BRERXRE, AR THHEMEENENHHEREXGLZELAL S FERRN TN, &R
R ATHEATE— BN Z AEA B A, % ETRELIEADRI, 2 EAD G EREHEERE 5.9% ~20.2%;
HAE A W AR B (LAD R E 5 30.2%~44.2%, £ F 5 SPAD K& 18, RE# & 4.9%~5.9%, L4 %
K#EFE(CGR) & 9.0%~263% , X ZHRFEXTRERFENETERE, H AWK MEK BT EENHE =%
B A, U B 4 B 5 5. 1% ~ 6.0% 77 7.2% ~ 10.8% , 5 E B X 5 5% F A0 T 2 F A AR AR KL A
SPAD & #1 CGR A Z th TA MRS EALER 52X MY, = H 00 KA EF 4.0%~27.3% .~ 1.0% ~3.7%F1 24.3% ~
377%, AR EEX R TEEEX EAMBEX T A EE BTN, AXEREN, HmE+8 F+3HR
WK BT 1] 3 A BAR 56 B 7T 7 0 K E R, LI 23.3%,

W EE K MR B R R R

hESHES.S513;9274  XEEFRERE:A

Characteristics of yield formation of summer maize under
different irrigation modes

LU Li-hua, DONG Zhi-qiang, LIANG Shuang-bo, ZHANG Jing-ting, ZHANG Li-hua, JIA Xiu-ling
( Scientific Observation and Experimental Station of Crop Cultivation in Northern China, Ministry of Agriculture,

P. R. China/Institute of Cereal and Oil Crops, Hebei Academy of Agricultural and Forestry Sciences, Shijiazhuang, Hebei 050035)

Abstract; The objective of this study was to explore the optimization of the integration mode of irrigation under
limited water condition, the high yield potential, and physiological characteristics of high yield for summer maize. A
field experiment was carried out with re-split plot design ( main plot of irrigation mode, split plot of density and re-
split plot of harvest time) in Gaocheng of Hebei province from 2015 to 2016 to study the effects of two types of inte-
grated irrigation modes on the grain yield formation of summer maize for Zhengdan 958 under two density conditions.
The two irrigation methods were micro sprinkler irrigation ( micro-irrigation) and pipe irrigation, with two planting
densities of 6.3x10* and 7.8x10* plants + ha™", and two harvest dates on Sep. 25 and Oct. 3. The results showed
that soil moisture content in the top layer (0~60 em) for micro-irrigation mode was 5.9% ~20.2% higher due to 3X
integration fertilization and irrigation. So, compared with pipe-irrigation, micro-irrigation mode increased maize
plant growth due to sufficient shallow soil water conditions, and the LAI of jointing stage was 30.2% ~44.2% high-
er, SPAD of late growth stage slowly decreased to just 4.9% ~5.9% higher, and CGR was 9.0% ~26.3% higher
than that of pipe irrigation. So, the 1000-grain weight and yield of maize were increased, especially for micro-irriga-
tion mode when harvest time was delayed, the increasing yield effect was more obvious with 5.1% ~6.0% and 7.2%
~10.8% increase in yield for early and late harvests than that of pipe irrigation, respectively. Basal stem lodging in-

dex, leaf SPAD values, and CGR of micro irrigation mode in high density condition were better than or equivalent
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to those indexes of pipe irrigation in low density, 4.0% ~ 27.3%, —1.0% ~ 3.7%, and 24.3% ~ 37.7%,

respectively. It showed that the micro-irrigation mode is better than the pipe-irrigation mode, and when planting

density with micro-irrigation mode was increased, these indicators would not be worse. The potential increase of

maize yield could be exploited when comprehensive application of the three technologies ( micro irrigation + high

density + delaying harvest time) that resulted in 23.3% increase in yield. This study provided a technical support

for water-saving and high-yield cultivation of maize.

Keyword : summer maize; micro sprinkler irrigation; pipe irrigation; integration mode; grain yield
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Table 1 Iirigation quantity and time of two irrigation modes

GEA EHE Pipe irrigation T HE Sprinkler irrigation

Year HHT ] Seedling stage S Total amount I Seedling stage 11 J&n 11-leaf 223 Silking stage
2015 94.5 94.9 45.0 20.0 29.9

2016 96.0 79.5 54.0 13.5 12.0

®2 EERREFHEBEKE mm

Table 2 Precipitation during summer maize growing period

Efy 6 A 7H 9A 10 A Gt
Year June July August September October Total
2015 17.7 31.3 41.6 1.4 212.0
2016 19.3 198.0 59.8 0.2 0.0 277.3
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Table 3 Effects of different irrigation modes on yield and yield components
Efy W 5 =X I/ (10*hm™) ok Js = TR Thid/g 77/ (kg - hm™)
Year Irrigation method Density Harvesting method ~ Grain number per ear 1000 grain weight Grain yield
s 6.3 Wi Later harvest 4572 b 301.9 b 9115.1 ed
E‘.{E 6.3 FL Early harvest 482.2 a 274.8 cd 8451.5 e
e 7.8 WL Tater harvest 433.0d 301.6 b 10553.0 a
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° 7.8 LK Farly harvest 392.4 ¢ 281.5 cd 8574.4 b

T FIFVEIR G A R/ NG F RO A N 22 5 .35 (P<0.05) .

Note: different small letters in the same column mean significant differences among treatments at P<0.05 level.
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Table 4 Variance analysis table of yield in split zone test

2015 2016
Source of variation FIrm F Loy FAH PE FJ7 I H HJy F1E P
Quadratic sum Freedom Mean square F value P value  Quadratic sum Freedom Mean square F value P value
X 24 Block 865.4 2 432.7 135.5 2 67.7
ALBE A Treatment A 2513.8 1 2513.8 9.4 0.092 7330.4 1 7330.4 214.5 0.005
%2 a Error value a 533.5 2 266.7 68.3 2 34.2
T [X Main plot 3912.7 5 7534.2 5
AR B Treatment B 26034.7 1 26034.7 95.6 0.001 4752.2 1 4752.2 42.8 0.003
AXB 1516.2 1 1516.2 5.6 0.078 715.6 1 715.6 6.4 0.064
%% b Error value b 1088.9 4 272.2 444.5 4 111.1
Z4IX Split plot 32552.5 11 13446.6 11
AbBE C Treatment C 27469.6 1 27469.6 122.9 0.000 2532.9 1 2532.9 57.4 0.000
AxC 522.4 1 522.4 2.3 0.165 22.8 1 22.8 0.5 0.493
BxC 1522.9 1 1522.9 6.8 0.031 174.2 1 174.2 3.9 0.082
AXBXC 20.3 1 20.3 0.1 0.771 836.9 1 836.9 19.0 0.002
%2 ¢ Error value ¢ 1788.1 8 223.5 353.1 8 44.1
X Re-split plot 638758 23 17366.5 23

T ANPE A-TEWE 2 AL B2 s AL PR C—IGSKHT ] . Note: A—irrigation mode; B—density; C—harvest time.
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