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Effects of quantitative fertilization by a single plant on the yield, nutrient absorption, and utilization of
summer maize

GUO Ya, LIU Jiao, YIN Huan-li, ZHANG Qian, LI Lan—tao, WANG Yi-lun"

(College of Resource and Environment, Henan Agricultural University, Zhengzhou 450002, China)

Abstract: To explore simplified and efficient fertilization technology for summer maize, a field experiment was conducted on the effects of
different locations and rates of quantitative fertilizer application and conventional fertilization application on the yield, nutrient
accumulation, and fertilizer utilization efficiency of summer maize in Huaxian and Hebi, Henan Province. The results revealed that the
summer maize yield with 7.0 g tablet quantitative fertilization application was the highest, representing significant average increases of
8.4% compared with treatment at 5.8 g tablet, 6.0% compared with inter—plant treatment at 7.0 g tablet , and 3.8% compared with
conventional fertilization. Additionally, the phosphorus accumulation when using the quantitative treatments mentioned above was
significantly improved by 15.4% and 21.6% compared with conventional fertilization in Huaxian and Hebi, respectively, while maintaining
higher soil plant analysis development (SPAD) during each growth period of summer maize. The 7.0 g tablet quantitative fertilization
significantly increased the utilization rate of nitrogen fertilizer by 8.3 percent points compared with conventional fertilization. Specifically,
two pieces of 7.0 g flaky fertilizer were applied at a distance of approximately 15 cm between two plants in the seedling stage of summer
maize, which realized the goals of high yield, high efficiency, and simplified fertilization.

Keywords: quantitative fertilization per plant; flaky fertilizer; summer maize; yield; nutrient absorption and utilization
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Table 1 Basic nutrient characteristics of the tested soils

b4 Site pH HHLTTOM/(g-kg™")

T % Available N/(mg-kg™)

5% Available P/(mg-kg™")  #REY Available K/(mg-kg™)

W& Huaxian  7.88 15.13 79.81
4 BE Hebi 7.79 18.88 87.67

21.07 153
22.25 159
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Figure 1 Schematic diagram of different fertilization method
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T3 A0 F, 5 T4 L F 22 O 2, 150 W o6 R it S
2RI 11 0956 it ROAE , T R s b 78 B oK R B
A ) AR B AR O SR AT I R SR L B i R

2.3 AEMEXE EXKith LA ME R

Jiti B P AR i B KA R ARG AT A P, ki
HEdh A FLR (R 4) . 1 Bt AR Ab A CK
FFRL 52 1 16.3%~26.9% , 75 AT 44 111 6.0%~17.9%,
i E R CFPR FIRS 1) A= 0 i B 2 150 14.490~22.9% ,
LA T2 A BEAFRL RS FF A e 2 f o 5 S R it e Ah B
A CK AL HUFFRL R FF 2 38 B AR B 4R
10.2%~23.9%.9.7%~23.6% 1 10.0%~22.5%., H:H T2
KRR W s AT T4 BE N 12.4% F17.9%, 5
T3 2 SN2 T3 A i i, 3 T B &3
12.7%, 5 T2 T4 = 7AW . PIHL T2 b A7k A4
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Table 3 Effects of different treatments on SPAD of summer

maize leaves

B g M 2 i by UIIUNRF: 24} TN
B IO R AL A CK ST 10.9%~11.6% , 45 it b3 LG I 72 R
. o . e Treatment Trumping stage Silking stage Filling stage
HE%I@'@%%K@%‘ o T2 ALI\IEE%EE H Htj‘%q SPAD CK 50.1£0.6¢ 55.4+0.4d 54.2+0.1b
{E X Ab T3 v /K-, 150 B T2 A R BRI 22 2 5 A 7.0 T1 51.8+0.2h 58.8+0.1hc 60.1+0.4a
g BETRF B FOK &R B it s it i SPAD {H, T4 T2 52.6+0.2a 59.30.3a 60.30.7a
W TIOR3 R AT TS0 05 B S0 WSl 603l
=X M M4 T4 51.7+0.3k 59.1+0.1al 60.5+0.5:
i AR T = 2120 1ab -0
F2 AEAEMEERTEREAHREFRIRM
Table 2 Effects of different fertilizer treatments on yield and its components of summer maize
e & Huaxian {55 Hebi
Treatment WRHC TR FRYAY  HEE BRE TRE  RYed ek
Grain number 1000-grain weight/g (kg+hm™) Increase rate/% Grain number 1000—grain weight/g ~ (kg-hm™) Increase rate/%
CK 569.4+12.4b 276.1+6.1b 9 143.4+399.6¢ — 547.4+38.9b 273.5+4.3b 8 880.6+364.3¢ —
Tl 605.3+25.2ab 294.6+8.5a 10 588.2+214.6b 15.8 581.8+11.3ab 280.5+1.5ab 9791.0+£336.3b 10.3
T2 630.1+27.7a 285.4+13.7ab 11 458.0+553.8a 253 625.3+25.0a 296.7+10.7a 10 626.1+440.2a 19.7
T3 613.4+31.8ab 283.0+11.5ab 10 669.2+243.8h 16.7 610.9+28.6a 283.5+17.9ab 10 159.9+419.8ab 14.4
T4 622.5+63.5ab 295.8+15.7a 11 081.1+463.1ab 21.2 607.8+31.3a 279.7+9.6ab 10 212.4+98.0ab 15.0
T : R R INE TR R Ak BRI 22 5 .35 (P<0.05) o T Tl
Notes: The different lowercase letters in a column indicate significant differences among treatments at P<0.05. The same below.
R4 BEKM I EAEDE(1-hm™)
Table 4 Aboveground biomass of summer maize at maturity stage (t-hm™)
QbR 1 £ Huaxian #5R% Hebi
Treatment FFHRL Grain FEFT Straw FERLAFEFT Total FFHL Grain F&#F Straw FERL+HFSFT Total
CK 10.4+0.8b 8.4+0.2d 18.8+0.7b 8.8+0.5d 7.2+0.5¢ 16.0+0.6¢
T1 12.6+0.6a 8.9+0.0cd 21.5+0.6a 9.7+0.2¢ 7.9+0.4b 17.6+0.4b
T2 13.2+1.0a 9.9+0.3a 23.1+0.9a 10.9+0.5a 8.6+0.0a 19.6+0.5a
T3 12.1x1.2a 9.5+0.4ab 21.6+1.6a 10.7£0.9ab 8.9+0.3a 19.6x1.1a
T4 12.6+1.3a 9.1£0.2bc 21.7x1.3a 10.1+0.1bc 8.3+0.2ab 18.4+0.1b
http://'www.aed.org.cn — 927 —
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HH 2% 5 01T, 06 b A A R 2R B R OK
RPN 0 TR B4 (P<0.05) , T B A s BE A Ab R R
LR WG S o FE W BB B IR 20 40 B A CK 42
21.4%~43.8% . 21.6%~40.4% F 21.1%~31.6%, FL
T2 A AR R R, H T2 R T R E A T4
AP A R 15.4% , R TR B T3 AR & L (HE
T2 F1T4 22 5 AN i 25 B RE AU 450 CK AL 3143 511 B2 15
24.1%~48.1% . 16.8%~51.3% 1 8.0%~26.2%. T2 ‘A
HRHRERE, T2 AR B R TI AT B
HAHN 19.3% F18.7% , 15 25 5 T1 T3 1 T4 43 {2 25 3

F5 AELEMNEERABFFIRREMZM (kg-hm™)
Table 5 Effects of different fertilizer treatments on nutrient

accumulation of summer maize (kg+hm™)

s Site ZbF Treatment N p K
RS CK 201.6+15.0b  24.5+1.3¢  128.9+2.2¢
Huaxian TI1 2447+17.4ab  30.8+0.8ab  156.1+3.1b
T2 289.9+19.3a  34.4+2.5a 167.9+3.9ab
T3 289.5+25.3a  33.3+2.3ab  169.6+5.1a
T4 254.4+24.7ab  29.8+3.7b 158.2+12.3ab
T RE CK 184.749.4d  31.6£1.9d  146.9+9.3d
Hebi T1 229.3+8.6c  36.9x0.8¢c 168.1x13.7hc
T2 273.5:0.7a  47.8+2.5a 185.2+4.9ab
T3 266.0+14.1ab  43.4+2.5h  185.4%6.1a
T4 251.6x18.3b  39.3x0.2¢  158.7+2.2¢d
ANOVA
15, Site(S) * o ok
ﬁfiTrcatment(T) Hkok HkE ke
SXT NS NS NS

TE « [RS8 J5 AR /NE T RERR F]— 3 A ) A B ] 75 0.05 7K
25 5 8B 5 NS I e 3 I ORI B s A 3R A A R
MRS 235 FI7E 0.05.0.001 KT R 3%

Note: Different lowercase letters in the same column indicate
significant differences among treatments at the same site (P<0.05) ; NS, *
and *** represent not significant effect, significant effect at 0.05 and

0.001 probability levels, respectively.

N

H129.5% . 10.1% F121.6% , T3 b P4 25 B0 S 5,
AT AT B 10 10.3% F116.8%, 5 T2 27 A 8
o UL T2 (WM SE A 7.0 ) 4b B 5 T4 CH Bt
JIES ) Ak 3HUAH BB A A AR 1 b S R 2 A IRl
o S R R 2 A
2.5 AEAEXE ERAERIF AR M

H1 2% 6 AT 01, WL T1 Ak B AR R AE 77 7 B 2
T oAt AE Ak B it A 8 AH ) 251, T2 MR AR A 2 3%
AU A 7 ¥ e, B8 T3 R T4 43 5 2 /&5 19.5%~
51.8% £ 3.4%~7.4% , T3 JIE KK WOR] F 0 &5 F T2,
W22 N 0 3 B RE T2 IR R AR 220K Al
A 7R ¥ T2 5 T4 BB R FH R B 4 = 8.3 N
g3 8o DB T2 (P it IE 7.0 g ) b 380 A ) T4
e IEEHR 2

3 itig

T 2 ok /it e S 4 s B A R AT S R
K B iR R A ORI A BORAE
1, i 22 F AR R O, JE AT IR M T A R R T
S A /N AR WU T 18 28 6, Xof B R A FICBIL st
3, BRI\ S B8 30136 N 36 el T oRK T8 o
Wef I S S e 5 DA A IR B2 A S SR P s 4
FrobRRERE Aol LS 23 52 B G M L, G A2 K A
R A SR SR A 2 U5 AL, PRIE K
SR F IR, HICZ PR A G A R 3BT 52
M, S BB E SR R AC ™, AN 2 SRR B, )
SE T N R ) 5 L 3 R NE (RIS A 4%
it ) PN, X5 EEAR SIS R — 2, HAE
AR BIR S it I 7 S R A2, 22 AR PR AE , A A T
BRI FRI B ORI A, R S BRI . P
JNE 7.0 g B WM E St fIE 5.8 g 2 147>, U A i 7
FRIFPHREA, FER AR )7 I HEAil

L B HE S 5 P i R 3R 0 B AR T
P 000 5 ke FES 7 75 s Bk oK DA 5 1] A7 3R 23 B

Fxo6 ARANEEEKABHHNAAE

Table 6 Effects of different treatments on N, P and K use efficiency of summer maize

e W H Huaxian O RE Hebi
Treatment HEFHR W) % MR 2% HEAsH A7 1 ANEFIHIZ RNEA AR RN A= 1
RE/% AE/(kg-kg™) PFP/(kg-kg™) REN/% AEN/(kg-kg™) PFPN/(kg-kg™)
Tl 22.52a 4.25ab 48.35a — — —
T2 34.88a 5.89a 43.24h 3351a 6.59 40.10a
T3 34.92a 3.88h 40.26h 30.68ab 4.83a 38.34a
T4 22.21a 4.93ab 41.82b 25.26h 5.03a 38.54a
— 928 —
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