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Effects of Fertigation on Maize Yield and Nutrient Uptake Through Sprinkler Irrigation System with all Plastic Tube
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Abstract
screen the best fertilization scheme for summer maize. [ Method ] The conventional fertilization (CK) was applied,and sprinkler irrigation sys-
tem with all plastic tube was applied to 4 treatments (T, weight loss 50. 00% , T, weight loss 33. 33% ,T; weight loss 16. 67% ,T, and CK fertil-

izer amount was the same) ,and the total irrigation amount of each treatment was 90 mm. The effects of five different water and fertilizer treat-
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[ Objective ] To explore the application effect of water and fertilizer integration technology of spray irrigation with plastic belt, and

ments on nutrient absorption,final yield, partial productivity of nitrogen, phosphorus and potassium of summer maize in North China were ana-
lyzed. [ Result] The results showed that the dry matter accumulation of summer maize was increased by increasing the frequency of fertilization
and the time of N and K fertilization, and the yield was increased by 12. 34% under T, treatment compared with CK. The water use efficiency
(WUE) and nutrient uptake were significantly increased by applying fertilizer in different stages,the amount of fertilizer applied by T; treat-
ment was 16. 67% less than that of CK,and the water productivity was 23. 61 kg/mm,22. 13% higher than that of CK. T; treatment can in-
crease the yield of summer maize by 16. 63%. The partial factor productivity of N,P and K increased by 33.93%,16. 63% and 28. 65% ,re-
spectively. [ Conclusion ] The yield,, water use efficiency and fertilizer use efficiency of summer maize can be improved by the integrated technol-

ogy of irrigation water and fertilizer in sprinkler irrigation system with all plastic tube.
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225 kg/hm’ s ZERHWL CHIIAF LB IR E 90 ke/hm’ (N &k
46% ) T A NE(N-P-K &5 :31%-0-9%) 435 kg/hm* ; 44
BN P K jiti 43 512 288. 45.56. 25,115, 65 kg/hm’,
T, T, T, F1 T, AbFR FH 4 58 50T W K IE — IR b HOAR  #5
FIEHEIK 30 mm  FATIH RIS Al £ 35 0 5 A
AHEWE 15 mm I FH R IR IE (N-P-K & & 15%— 15% -
15% ) FT A HIRER (N 55 :46% ) , KWW 3 AihbfE 48
FRER I B IE(N-P-K & £5:31%-0-9%) ; 24 F 1]
MEATEE: T, 7 450 kg/hm’ (N 149. 25 ke/hm’ , P 56. 25 kg/hm’,
K:83.25 kg/hm*) , T, 600 kg/hm’(N;199. 35 kg/hm*, P

56.25 kg/hm”,K; 94. 05 kg/hm’ ), T, & 750 kg/hm’ ( N;
251.25 kg/hm’ P 56. 25 kg/hm*, K 104. 85 kg/hm®) , T, N
900 kg/hm® ( N: 288. 45 kg/hm’, P: 56. 25 kg/hm’, K;
115. 65 kg/hm* ) , 454 T S EL At AT 55 DL 26 1, i 4 9
RS TAEE IR 0.2~0.3 MPa, Wi FEES 8 m; Hi i T
AT BOE M i, AR B K A 8 m, A R B L
B 1, R8RS, /N AU 1920 m*, B R K g
TR 982, R 25 60 000 #f/hm” , HiA 45 Y it 15 24
Hb -~ B R — 2K
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Table 1 Different fertilization schemes of summer maize kg/hm®
Jiti I Fertilizer amount
i — — — #it
Troatment T P I AT A HE I S
Base fertilizer Jointing Flaring Tasseling Filling
CK 375 0 525 0 0 900
T, 150 0 150 75.0 75.0 450
T, 150 30 225 97.5 97.5 600
T 150 60 300 120.0 120.0 750
T, 150 90 375 142.5 142. 5 900

1230, M 531, PR KA 5310, I B P K 11540, HhE 14

-
60
\50

340A. 5 B ;40B. Pubie =il ; 50. #1145 ; SOA. IREBHCHF ;60. HEk %

Note : 30. Buried main pipe; 31. Connect the outlet pipe quickly; 310. Quick connect water outlet at the upper end; 40. Ground main pipe; 40A. Pipe

section; 40B. Quick connect tee; 50. Ground main pipe; 50A. Plastic coated soft belt; 60. Drain
E1 £BHRERERESRE
Fig.1 The general layout of all plastic sprinkler irrigation
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1.3.4 JekMme ™1,

PFP=Y/F (2)
2, PEP BRI A 7= 71 ke/ kg Y RAEYI = it kg/hm? s F
HALRRLEFR 5> (N/P,0,/K,0) FHiE AR kg/hm’

13,5 FOK™ENE, BAEIR K 3 A X (A
5 mx10 m) PEA777 5 S0, 0 XIS AR a3 FT AR R AL
SVEE T s 7R DI 20 NSRBI o e T RERRLAR L T
AT L B

1.4 HUEALEE LI B0E ] Microsoft Office Excel 2010 7l
SPSS 17. 0 ¥ #4753 H7 -

2 #R5HH

2.1 FEKELEXNEERFEZRZRKSFIAREN
Mg M= R, oYt M 45 A B ) Aok B5OFn - by
BEAERR FH At A 1 i S 388 i s oo fh 2 2 T %0, CK g F 3
TEHl 376.93 i, T, ~T, KbBESM5 8 357. 13 ,423. 94 442. 80
01439, 47 i, Horh T, 4039 1 CK BRI N 65. 87 ki, {H 4
IARRE, T, Ah¥E L CK £ 62. 54 Fi; 4 A0 (T, ~T,) TH;
T SRR A S — 3, T, AR L CK
T 10.37 ¢, T, AbFHLL CK H 12.37 ¢, T, 4bH L CK T 4.58 g,
AR TR NN 25, A YRR WERE K — R Ak A R
T, T, 4b# it JE & b CK 2> 33, 33%, ;= & Al | F CK
11.04% ; T, 4bFHRERE & H CK 367> 16. 67% , P F CK
16.63% , Hy= s 3 i & s i i — e 450 F T, 2b¥i Lk CK
FEERHAMIN 1 056. 90 ke/hm’ 477 12, 34% ; T, ~ T, Ab3R[a] ;=5
ERARE,

DK A SR AT PR WV R 5 R T AN TR) AR
TG A LAl W SRR R P () K et DA S - 45 K i,
TR SFEZK AR IZ R g0 25 A Y 7 A T KOKIE
A, iR 3 RIAL T, ~ T, Ab B B AL & i 3 m, 5 R0k
IR AP RO S P R AR T, A B K 43 R TR A
19.26 kg/mm, T, £-F 4 23. 61 kg/mm, FKHE L KE—E
ZRAF NG AE T4 S K A RUACE . 5 CK LT, b3

WEATG , LA BRI K S AURICR S 1 CKL Ty ARBR KK 73 7]
FICR N 22.53 kg/mm, . CK 7 13.67%,
F2 REABMES EKF=BAN

Table 2 Yield of summer maize of different water and fertilizer treat-

ments
s RIRIEL ThiE FrE
Treatment Grains per 1 000 grain Grain yield
reatmen ear//fii weight /g kg/hm*
CK 376.93 ab 292.47 a 8563.05 a
T, 357.13 a 287.97 a 8143.20 a
T, 423.94 ab 297.05 a 9 508.55 b
T, 442.80 b 304.84 a 9986.85 b
T, 439.47 b 302.84 a 9619.95 b

TE : RIS RNG “FRE 3R A B2 5+ 2. 3 (P<0. 05)
Note : Different lowercase letters in the same column indicate significant
differences between treatments ( P<0.05)

2.2 AEKBAERE K ZFBAL T4 R T 5 RIBE
B R 4 AT AL BEERRZEAT o TS CK L
BOBRT, ZbFRAN) 22 53 AN 25 T, ~ T, Ab BB 3 it JE 2 1%
I, FRZER M T BT 2 G T, AR T
I, 35 60,31 g/kk, it i T i 86. 13 g/#k, H T, T, 4b
FETYFTE CK Ah BRI, 4 B0 R0 WGV 45 A 31 KR P AL
Ty it B AT A 1 38 K 2 e N s b i 35, T, ~ T,
SO PR 25 5 AN T, T, AL BORERL T4 i i 1 3 5 T CK,
T, Ab3ER R 3% 193.50 o/#k, 5 T CK 19. 86%, T, ~T, 4b#H
(RS TP o S B S T R PRI 3 T, ~ Ty Ab 3 253
T, Ty A3 R KA T B A 36 2135 g/kk T, AbFHAR
TR RS, S T, A2 R BT, B CK T
YRS ERD, H A MEREE;CK 5 T, £ AR/ TY
FIEEERL, EEARERTYRED T, 485, T, T, &
MR ARE . EAHEEALE , 550 A B Re B 1
SRR T W) T &, AF e IR B 200 e 30. 89% £ T v it
18. 68% P INAEAE AL (T, ZhHE) Sxik T Wi & & L CK &
9.32%, X RS URAAL, (B0 HE L 5 B8 v] 3 om 5 8T
YR,

F 3 FEKIBALIES EKFEKMASF AR

Table 3 Water consumption and water use efficiency of summer maize of different water and fertilizer treatments

ohEm K Wi K Bt K KA FIHIRCE

Tr im - Irrigation Rainfall Soil water Permeate Water consu- WUE
catme amount,//mm mm storage,//mm quantity/mm mption,//mm kg/mm

CK 127.40 517.90 17.50 231 431.90 19.82 a

T, 90. 00 517.90 16. 02 201 422.90 19.26 a

T, 90. 00 517.90 16. 02 211 422.90 22.53 b

T, 90. 00 517.90 16. 02 201 422.97 23.61 b

T, 90. 00 517.90 16.02 201 422.97 22.03 b

T « [P [ /NG - RE R Ak B A 22 57 .25 ( P<0. 05)

Note; Different lowercase letters in the same column indicate significant differences between treatments ( P<0.05)

M 2 0] UL, B3 KR TR EB A Y 37 43 B s AN ], i |
T N>K>P ZEFF ARG KSNSP Ffki N>SK=~P, 25
FE N b ZC S 2R oS, BT, (T, Ab3E 5 2
T, Ty, T, Ab PR, 75 1.31%, T, ~ T, Ab3 N Wi i 14 i
F CK; 57T P &R e O, T, Ab3 & T CK, 4%
SRR K & i3 m T CK, T, Ab3E K W &, ik 2. 86%

T, ~T, JARBEEFOKMJ NP St e, BT, ~ T, 43
I CK AR AR B K S A 35 (T, AbBEERSH) T,
AR R K iR . AR NP K S R EEE R
BB LTy AR B e, B NP K i ik
0.35% 0. 03% 0. 90% ¥ & 43 14 1. 52% 0. 27%,0. 33% ,
PREET CKo AT A, ARG A 0T S
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Table 4 Dry matter of different parts of summer maize of different water and fertilizer treatments o/ Bk
P ZEFF s KR Tl Sbk
Treatment Stem Leaf Grain Cob Whole-plant
CK 57.75 b 80.38 b 161.44 ab 19.43 ¢ 319.00 b
T, 39.40 a 61.79 a 140. 19 a 15.90 a 257.28 a
T, 49. 68 ab 75.56 b 172.10 be 18.59 b 315.93 b
T, 52.41 ab 81.79 b 193.50 ¢ 21.35 ¢ 349.05 ¢
T, 60.31 b 86.13 b 183.10 ¢ 19.20 b 348.74 ¢
I PR R NG TR R AP R 22 5 .25 ( P<0. 05)
Note different lowercase letters in the same column indicate significant differences between treatments ( P<0.05)
B ETET,ET,ET,
2.0 0.30 &
= = 0.25 i
E 1.6 % : a o
= g 0.20F
o S L2F 3@\2
g = 0.15F
(=9
HE s HE
.E %
= 0.4 = by
2 3 aba bb g
i Z#F Stem vtk Leaf F&4h Cob ##: Grain L Z%4F Stem vt K Leaf Fa4h Cob ##: Grain
3% Parts 2Rz Parts
4
% b
g
olp| ©
S
2 ab_abbyh
E a
2 agabbb
Ozﬁ Stem vt} Leaf F&4h Cob #42 Grain
24 Parts

L AN FRER R AR BRI 2 57 1 25 (P<0. 05)

Note; Different lowercase letters indicate significant differences between treatments (P<0.05)
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Fig.2 Effects of different water and fertilizer treatments on nutrient absorption of summer maize

2.3 FEKIBAEINEEX NP KEEFAMEEKNTF
RLERRBIRME 3R 5 Al g, Bl A 45 A0 BB N0 S 3, 1%
Wi oK N K Ak = i R, W T, ZhER N K
FEE K 54,56, 144. 77 ke/kg, i T, Kb B4y B R 33,32,
83. 18 ke/kg, F MR A FH AR B B34 Ain, oKX N K 594 R
AHXFREAG . P AEAE TR 3 e A A o vy W A T, 4 Sy JEC HES

A LS A3 PSR —2, B N KRR, P (P,0,) fi
A e BRI RN, T, /b FLE CK iR, N A=
J1kE CK 55 60. 71%, P (P,0) fi 4= 7= J1 He CK & 11. 04%,K
(K,0) {4 7= f1 Lt CK & 36.55%, T, kb¥Y5 CK H#, N ffi
A7 1 I CK & 33, 93%, P (P,05) i 2E 7 J1 b CK &
16.63% ,K(K,0) kA== J bt CK 1 28. 65%

RS5 FTEKELENPKEHNEEBNERRESH
Table 5 Total input and partial productivity of N,P and K fertilizers of different water and fertilizer treatments

izt JUiEAE & Total amount of fertilizer,/kg/hm? fw2E 77} Partial productivity/kg/kg

Treatment N P(P,0;) K(K,0) N P(P,05) K(K,0)
CK 288. 45 56.25 115. 65 29.68 a 152.23 ab 74.04 a
T, 149.25 56.25 56.25 54.56 e 144.77 a 144.77 d
T, 199. 35 56.25 94. 05 47.70 d 169.04 b 101. 10 ¢
T, 251.25 56.25 104. 85 39.75 ¢ 177.54 ¢ 95.25 ¢
T, 288. 45 56.25 115. 65 33.32 b 171.02 ¢ 83.18 b

T [RFUA [l NG 5B 7R AL TR 22 5 .25 ( P<0. 05)

Note ; Different lowercase letters in the same column indicate significant differences between treatments ( P<0.05)
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MREINE Y 3 1 F K it S bn rT LA (R 6) LT,
Kb G A 5 it O e e, LR B T T, AR B S. 04% i T
CK 3.05% AN T T, 4b3E 12. 69% , % F CK 0. 54% ; Kl
VEMTLL T, JEERER A, i T T, ARBE 4. 31%, % T CK 0. 38%;
T, ~T, A PREEE AL S I K it o O S 48 g, {HL T\ T, b
BLCK BEHE IURBE A R AR R R IUE S
®6 AREIKBAEEERIFHRR

Table 6 Grain quality of summer maize of different water and fertiliz-

er treatments g'kg
b3 ML R HLTERD RN
Treatment Crude protein Crude starch Crude fat
CK 95.0 a 739.9 a 3.1c¢
T, 93.2a 712.0 a 33.1a
T, 95.8 a 738.8 a 35.2b
T, 97.9 a 740.9 a 37.3 ¢
T, 94.2 a 742.7 a 36.1c¢

T RIS NG R R AL BN 22 57 13 (P<0. 05)
Note ; Different lowercase letters in the same column indicate significant
differences between treatments ( P<0.05)
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F4 502 W O A T RN DR A 3% T 45 48 U, E AR 5]
FRR AR R BRI B
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VEIAR R, FRIE T 553 bk e AR 28 W% A, 4 0 05 W 8 /K e

—& N Rt 30. 89% K M i 18. 68% , N K ALk A= 7= 71
Lt CK 235l i=5 Y 60. 71% \36. 55% , 35 T kMR A = . &
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FERCEME B A6 (P<0. 1), 545 1 T T 2 R o fit 2
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