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Variation characteristics of maize yield and fertilizer utilization rate on an upland yellow soil
under long term fertilization. LUO Long-zao', LI Yu'?, ZHANG Wen-an'?, XIAO Hou-jun'?,
JIANG Tai-ming”™” (' Guizhou Institute of Agricultural Resources and Environment, Guiyang 550006,
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Environment ( Guizhou) , Ministry of Agriculture , Guiyang 550006, China; *Guizhou Academy of Agri-
cultural Sciences, Guiyang 550006, China).-Chin. J. Appl. Ecol. ,2013,24(10) . 2793-2798.

Abstract; An analysis was made on the 16-year experimental data from the long term fertilization
experiment of maize on a yellow soil in Guizhou of Southwest China. Four treatments, i. e. , no fer-
tilization ( CK), chemical fertilization (165 kg N + hm™, 82.5 kg P,O; + hm™, and 82.5
kg K,0 + hm™, NPK), organic manure (30555 kg + hm™, M), and combined application of
chemical fertilizers and organic manure (NPKM) , were selected to analyze the variation trends of
maize yield and fertilizer use efficiency on yellow soil under effects of different long term fertilization
modes, aimed to provide references for evaluating and establishing long term fertilization mode and
promote the sustainable development of crop production. Overall, the maize yield under long term
fertilization had an increasing trend, with a large annual variation. Treatment NPKM had the best
yield-increasing effect, with the maize yield increased by 4075.71 kg + hm™ and the increment be-
ing up to 139.2% . Long term fertilization increased the fertilizer utilization efficiency of maize. In
treatment M, the nitrogen and phosphorus utilization rates were increased significantly by 35. 4%
and 18. 8% , respectively. Treatment NPK had obvious effect in improving potassium utilization
rate, with an increment of 20% and being far higher than that in treatments M (8.7% ) and NPKM
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(9.2% ). The results showed that long term fertilization, especially the combined application of

chemical fertilizers and organic manure, was of great importance in increasing crop yield and fertil-

izer use efficiency.

Key words: long term fertilization; upland yellow soil ; maize; fertilizer utilization rate.
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16 R EY = HkE (£ 1), 2 A HUIES NPKM
b BRI 7 R B i, 1977 5K 4075. 7 kg - hm ™3
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Table 1 Effects of different long-term fertilization modes
on maize yield

pos::l s = Wk ERFRE
Treat- Yield Increment Increment CvV
ment (kg - hm_z) (kg - hm™2) rate (% ) (%)
NPKM 7000.7+1615.2¢ 4075.7 139.3 23.1
NPK 6357.7+1594. 8¢ 3432.7 117.4 25.1

M 5249.1+1612.2a 2324.1 79.5 30.7
CK 2925.0+1594.7bh 0 0 54.5

CK: %18 Control; M: 4 HLJE Manure 30555 kg - hm™2; NPKM: N
165 kg + hm™2, P, 05 82.5 kg - hm™, K, 0 82.5 kg + hm™2, M
30555 kg - hm™; NPK: N 165 kg - hm™, P,0582.5 kg - hm™, K,0
82.5 kg + hm™. [A]%] A [i] /N5 7 BE Fom AL H] 22 5+ B2 (P <
0. 05) ) Different small letters in the same column meant significant differ-

ence among treatments at 0. 05 level. FIA] The ame below.
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Fig.1 Change of maize yield under long-term fertilization.

CK: %1 Control; M: 4 HLJE Manure 30555 kg - hm™2; NPKM: N
165 kg + hm™, P, 05 82.5 kg - hm™, K, 0 82.5 kg + hm™, M
30555 kg - hm™; NPK: N 165 kg + hm™, P,0582.5 kg - hm™?, K,0
82.5 kg + hm™. F[H] The same below.
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Pt AR5 s H e i oK 2 B iR, o NPKM Ak
BT P R FOR MR R B REAT BRI AR 5 1 FH B
5B FEE Ry T, NPK AT NPKM &b 344 FH— 2%
NPK &b B 46 &5 5 R 5 B9 /E R F M A NPKM
AL
2.3 KD NE XV N A1 T2 Y 5
2.3. 1 FAEAAHZE RREEAE D =0 fES & e R H
RAEBRE)AS AL B K (& 2). 2000 4F LLRT, NPK &b 2
) R E R R 3 8 =, LUk O NPKM AR B 2000—2004
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Table 2 Maize economic characters under different fertilization treatments

ity CK NPK NPKM

Indicator Hifi e Hifti i $ifi WA

Value Increment rate Value Increment rate Value Increment rate

(%) (%) (%)

= Height (cm) 171.2+29.2 224.3+27.2 31.0 229.8+30.5 34.2 216.5+29.1 26.5

F#K Far length (em) 13.2+3.4 18.0+1.3 36.4 18.1+1.7 37.1 17.0£2.0 28.8

FEATEL Number of kernel rows  12.4+2.0 13.9+2.3 12.1 14.4+2.3 16.1 14.0£2.0 12.9

f#H Ear width (cm) 4.0+0.5 4.8+0.4 20.0 4.8+0.3 20.0 4.7+0.4 17.5

B RLE 100-seed mass (g) 25.7+4.7 34.4+4 .4 33.9 34.0+4.1 32.3 32.9+5.0 28.0

FERIEL Ear kernel number 269+94.9 430+67.6 59.9 454+75.1 68.8 426+74. 1 58.4
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Table 3 Fertilizer utilization rate in different treatments

JIE e A ST A F Y % M NPK NPKM

Fertilizer type Fertilizer utilization rate

e | I Utilization rate (% ) 22.1+10. 1a 23.6+8.3a 20.6+6.6a

N fertilizer BREBCV (%) 45.7 35.2 32.2
S F{E Cumulative anomaly (% ) 0.07 0.05 0.05

W FIHR Utilization rate (% ) 10.9+5.2a 4.8+2.3b 11.9+3.6a

P fertilizer WERBCV (%) 47.6 48.1 30.0
ZUFIEY{H Cumulative anomaly (% ) 0.02 0.07 0.01

A | H# Utilization rate (% ) 5.3+2.8a 8.2+3.1b 16.6+7.7a

K fertilizer AR ZRECV (%) 53.2 37.8 46.4
ZFE{E Cumulative anomaly (% ) -0.03 0.01 0.01

[RIFF A /INE F 1 R 22 5 1.3 ( P<0. 05) Different small letters in the same row meant significant difference at 0. 05 level.
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Fig.2 Effects of long-term fertilization on crop fertilizer utiliza-

tion rate.
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