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Effects of Different Fertilizer Treatments under Equal
Nitrogen Level on the Yield, Soil Nutrient Uptake

and Utilization of Summer Maize
YANG Feng, YAN Qiu-yan, LU Jin—xiu, LI Feng, WANG Miao, DONG Fei
(Institute of Wheat Research, Shanxi Academy of Agricultural Sciences, Linfen 041000, China)

Abstract: In order to evaluate the effects of different fertilizer treatments on yield increasing and provide refer-
ence lo fertilize technology for summer maize, the effect of different fertilize treatments on yield and its components,
nutrient uptake in different growth period and available nutrient content in soil layer 0-20 c¢m and 21-40 cm were
analyzed under the condition of equal N level (225 kg/ha). The result showed that control to CK, summer maize yield
was increased under fertilize treatments, ranged from 16.48% to 48.15%, harvest index increase extent from 0.09 to
0.11. Controlled—-release fertilizer of TS5 and T6 had perfect effect on yield improving of summer maize under equal
N level, the highest grain yield was 9 697.50 kg/ha, which was 48.15% higher than CK treatment. It showed a low—
high—low trend soil nutrient residue with the process of growth period. On equal N level, application of controlled-
release could perfectly coordinate soil nutrient supply and above—ground growth of summer maize and beneficial to
higher yield and nitrogen utilization efficiency, which was beneficial to higher yield.
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Table 1

FRARE, FOKEIMR R THE, CK.T7 FI T8 A HH i
AR T AR AN ; W T3], CK RN TS Ab B i 2%
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Dry matter accumulation related to different fertilize treatments

Mo T ()

AT H(g)

ib g Above—ground dry matter Root dry matter
Treatment m oM pNUILNSE R ] PN AN
Seedling stage Bell-mouthed stage Mature stage Seedling stage Bell-mouthed stage Mature stage
CK 04l a 96.75 ¢ 145.40 ¢ 0.15b 23.30b 28.60 b
T1 042 a 119.80 b 154.35 be 0.17 a 26.10 a 30.20 b
T2 0.47 a 116.35 be 166.60 b 0.17 a 25.55 ab 29.90 b
T3 0.40 a 121.90 b 175.05 b 0.17 a 24.55 ab 38.10a
T4 0.46 a 126.31b 179.45 ab 0.18 a 28.15a 36.20 a
TS 0.48 a 140.95 a 194.50 a 020 a 27.75 a 36.10 a
T6 0.43 a 14595 a 184.70 a 0.18 a 26.70 a 38.15a
T7 0.41 a 102.90 ¢ 147.05 be 0.15b 26.50 ab 28.75b
T8 0.43 a 106.60 ¢ 149.95 be 0.15b 2345b 28.65b

T R RS R TR 22 57 B (P<0.05). &R,

Note: Values within each column followed by the different letters showed significant difference(P<0.05). The same below.
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Table 2 Effects of different fertilize treatments on maize yield and its components

4b T ML LS REATHL R (g) Rl (g) EEL7/ i TR i IVEIR =E 14
Treatment (mm) (cm) Line number ~ 100-kernel ~ Grain weight  (kg/hm)) (ke/hm’)  Harvest index
Far diameter  Earlength  per ear weight per ear Biomass Yield

CK 50.69 he 17.77 ab 1470 a 21.37 be 144.09 ¢ 8823.60c  654540d  0.7418b
TI 50.22 he 17.92 ab 14.67a 21.29 be 163.64h  10360.05ab  8483.55bc  0.8188ab
T2 51.27h 18.19a 15.15a 2256 160.16h  1023255ab  8178.60bc  0.7992ab
&) 52.19a 17.95 ab 14.80 a 2278 b 171.05ab  10653.60ab  8939.55ab  0.839 1 a
T4 52.20a 1835a 15.09 23.12a 161.90h  10344.00ab  880845ab  0.8515a
5 51.57h 18.05a 15.44a 2383 a 176.14a  1192680a  9697.50a 0813 1ab
T6 52.12a 18.53a 1491 a 22.69 b 175.94a  1123560a  962420a  0.8566a
7 51.32h 1851 a 1459 a 21.96 he 150.13 ¢ 942990b 762420 ¢ 0.808 5 ab
T8 51.25h 17.91 ab 1491 a 21.32 be 156.65bhc 964350  781845¢cd  0.8107ab
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Table 3 Effects of different fertilize treatments on total N, P and K accumulation per plant of maize in different growth period

me/tk
ELF YIE Siin PER R PR R A
i N accumulation P accumulation K accumulation
Treatment O R U WOW Rmmio gy WOW RMIwUT Ry
SS BS MS SS BS MS SS BS MS

CK 19.43 b 257334d 2108.14 ¢ 281 a 28437 ¢ 313.45b 16.19 b 229884c¢  1971.65d
T1 20.53 b 3082.12¢cd 2522.62¢ 1.61b 335.26b 33245b 1520 b 261837 be  2424.14 cd
T2 2943 a 3771.02bec 372373 ab 249 a 393.11 ab 35398 b 11.87 ¢ 2009.00c  1990.28 d
T3 22.84b 4322.13bh  344329b 1.49 be 352.10b 383.97 ab 18.46 b 2099.82¢  2928.00 ¢
T4 27.04 a 369481 ¢  3751.65ab 1.90 b 365.88 b 43436 a 2149 a 3143.53b  3999.80b
T5 27.46 a 401033b 465648 a 1.78 b 42091 a 407.23 a 2529 a 4722.60a 5525.15a
T6 2520ab  5041.73a 311538b 1.57 be 44571 a 385.64 ab 16.45b 309843b 319526¢
T7 21.25b 321595¢ 207533¢ 2.12a 357.00 b 304.22 b 21.20 a 3022.59b 304924 ¢
T8 19.51b 274729d  3218.06b 2.07 ab 285.00 ¢ 404.07 a 18.16 b 2881.36 be 2023.78 d

TR, AR R A R T3 . T4.T5.T7 A T8
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Fig.1

Effects of different fertilize treatments on total nitrogen accumulation per plant of summer maize
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Table 4 N, P and K translocation in different growth stages under different fertilize treatments kg/hm’

RAEizw N translocation

iR 4E 5 P translocation

MZEEiz g K translocation

Tﬁim HE-AIRON I8 OO -G BT KOTSRS E-APROUTTIS OIT-n

SSto BS BS to MS SSto BS BS to MS SS o BS BS to MS
CK 172.38 -31.40 19.00 1.96 154.07 -22.08
T1 206.65 -37.76 22.52 -0.18 175.71 -13.11
T2 252.55 -3.19 26.36 -2.64 134.80 -1.26
T3 290.20 -59.32 23.66 2.15 140.49 55.90
T4 247.57 3.83 24.56 4.62 210.73 57.79
TS 268.84 43.61 28.29 -0.92 317.06 54.17
T6 338.61 -130.02 29.97 -4.05 208.03 6.53
T7 215.64 -76.99 23.95 -3.56 202.59 1.79
T8 184.12 3177 19.09 8.03 193.26 -57.88
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B OB Ao AT Z W it A Ak B R IR
12 3 5500 REAH L, v, Te A BB T £ 5 A
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WA HHAE 5 it N A 2T 38 1 1 0 B, T6 Ab PR 2 1
e R 5 IR WU T 39 22 B0 CKL T3 T4 1 T8 Ab 2
SEARE RO A AL BT 4R T R, AR FS i i
AT 99 2 R R 11 037 ¢ A 3 ) 2 S 95K, TS b
iz i Z T2 T3 LB T CK; N RBIWL 2
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KAE WIRE K, CK Ab B0 R i 2 R Rt 35, T
T5 F1T6 Ab P AR — 55 — IR A4 #a 45, T2 T3 1 T4 4b 34
SRR R, T F T8 A 2 T R, TL.
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AL FRAE I s, R 1 SR B ARG, S 2
SEANKTS FIT6 AbHL R - R A R 3
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Fig.2 Effects of different fertilize treatments on soil basic physical and chemical properties of
maize seedling stage (SS), bell-mouthed stage (BS) and mature stage (MS)
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Table 5 Utilization efficiency of fertilizer under different fertilization modes
Iy HAERWTBilke/o) N oppacent balance ey SO ) CUESIEITIES
fie N ke/k ko/k %
o B ORI (kke) (kke) (%)
3s BS MS AEN PFPN NAU
CK — - - — — —
T1 22493 a 190.66 a 197.02 a 8.61b 37.70 b 42.43 be
T2 22433 a 144.16 ab 11594 ¢ 7.26 be 36.34 b 48.46 b
T3 22477 a 106.96 b 134.87 b 10.64 b 39.73 a 40.05 be
T4 22449 a 149.30 ab 114.06 ¢ 10.06 b 39.15a 49.30b
TS 224.46 a 128.00 b 52.98d 14.01 a 43.10a 76.45 a
T6 224.61 a 58.38¢ 157.01b 13.68 a 42.77 a 74.05 a
T7 224.88 a 181.62 a 22721 a 479 c 33.88 be 3021 ¢
T8 224.99 a 213.26 a 150.08 b 5.65¢ 34.74 be 33.29 ¢
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25 F A, A% i HE Kb T X K P AU R R
s s G 8. 22 5, MWL T 0 UK P e A5
AR B[] 22 555K, T6 Ab PR{E f /)N, W] T5 Ab HRE
He/No TS FITOAHE N RARA 228 Fw A= 7=
FRNEZ A FH 2RI =, T7 F T8 A B A A1

3 shieiie

Tt NEAE R B Al Az 77 v R H A E AR IR R
()5 BR it FHZEAR PR VR 35 0 75 R U | i T 12 1)
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O B R YA — R BT B R
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AFF 5 3 B it A Ak B A A il S Ack BB S5 348 o 1 90 ook
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PR TR0 R 2R DA T U 2 SRl L 11 0 2 R W 44 e
e, R BRI 22 s SR TEAE AR B R i
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SR IR AR . TR R R R
N HR , TE 2 R SR WO ey e S0, 7 -
IR SAEYI R R, S T IERHR AR . 8
Jit PR 2R AR A 0T T 0K 4R e A TS T — U
it A AE NGB o — U PR IE I (T7) AN U U
Jiti (T8) B4 R et , R 73 MU RAR . AT R, Fa ke
I 2 A HEAE A IE+ IR R B LA e S i 2 £
KR RS A TR, AP R OR B
PR, 5 BEOE T — MR G BALE AL BRI £
K, 4R IR A R R R B A, A AU
PR AR TS R A B . 2R 5 VR ™ i
TIRE-EY R GRS S48 b5 , 25 (225 kg/
ho?) 2588, — R PR R Tl e B AL AL T 52 A AL AR
B HE+IRZFGE AT AL BE , Lo 5 PR 2R AL BE S RESR iR A
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