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Nutrient Absorption and Distribution of Spring Maize in
Different Ecological Zones of Jilin

LI Liang' TAO Hong-bin' ZHOU Xiangdi' ZHU Ping® LIU Hui4ao> WANG Pu'
(1. College of Agriculture and Biological Technology China Agricultural University Beijing 100193 China;
2. Jilin Academy of Agricultural Sciences Changchun 130033 China)

Abstract: A field experiment was conducted to analysis the absorption distribution and translocation of nitro—
gen (N) phosphorus (P) and potassium (K) of spring maize in Gongzhuling and Qianan of Jilin Province. The
results were shown as follows N and P uptake after silking in Gongzhuling were 26. 1% 20.5% of total uptake re—
spectively which were 28. 0% 25. 8% in Qianan. K uptake before silking in Gongzhuling and Qianlan were
84.2% 92.3% of maximum K uptake respectively. Trends of N and P accumulation coincided with the transfer of
growth center while K not. The maximum accumulation of N P and K in Gongzhuling was higher than that in Qi-
anan while the accumulation of K in Gongzhuling was a little lower than that in Qianlan at maturity stage. Regional
difference was related to better soil nutrients higher accumulated temperature more rainfall and longer growth pe—
riod in Gongzhuling. Xianyu335 shows a higher accumulation of N P and K than Zhengdan958 in both regions.
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. kg/hm*;2010 5 3 9 25 o
o N-P,0,XK,0-ZnSO, =400210-
1 27020 kg/hm’ N-P,0,XK,0-ZnS0, = 130-
195247.520 kg/hm2 N-P,0, =225-
1.1 15 kg/hm? N-K,0 =4522.5 kg/hm’;
(43°29° 2010 5 15 9 26 .
55" N 124°48743" E) (44°52° 2 ( 335
14.2" N 124°00°16.1" E) o 2 958) 48 m?
1 2 8 /hm’ 54.6
m’ 7.5 /hm* 3
. > 12 750 kg/hm’ .
N-
P,0,XK,0 =276.3429. 9489 kg/hm’ N- 4 400 t/hm>
P,0,XK,0 = 81-54-81 kg/hm2 N-P,0, =29.7- 240 t/hm? 360 t/hm?>
75.9 kg/hm’ NXK,O =41.4-54 kg/hm’ 8 4 400 t/hm>;8 26
NXK,0 = 62. 154 kg/hm’ N =62. 1 400 t/hm’.
1
Tab.1 Soil basic fertility of the experimental field
_ 1 (glkg) /(g/kg) /(mg/kg) /(mg/kg) /(mg/kg)
Region Soil type Organic matter Total N Available N Available P Available K
Gongzhuling 27.5 1.9 124.3 69.3 183.6
Oian” 18.9 1.1 105.5 30.4 148.6
1an_an
2
Tab.2 Climate condition of spring maize season in Gongzhuling and Qianan
/°C /mm Sunshine h /h
Region Accumulated temperature Precipitation unstime fiours
Gongzhuling 3025 630 819
Qian’an 3 004 307 1015
= +
Ntoe: Qian’an precipitation = Natural precipitation + Irrigation water.
1.2
2
N 3 NN 2.1
H,S0,-H,0,
o Excel2010  SAS9.1.3 °
o (g/m*) = C 3).
_ 2.2 NEEEN
(%) = / 2.2.1 1
x 100 (%) =
/ x100 "

4).
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Tab.3 Yield character of spring maize in different regions of Jilin
; P ) . . ‘e / (kg/667m>)
Region Cultivar (x10 / hm™)  /(plant/667m") Grain number 1 000 grain weight Grain yield
Density Ear number per ear
335 8 4 685ab 33lc 402.9a 624.8¢
Gongzhuling 958 8 4 852a 424b 327.2¢ 672.3b
335 7.5 4 444} 502a 355.9b 792.8a
Qian’an 958 7.5 4 867a 516a 324. 8¢ 816. la
: a=0.05 n=12, o
Note -Within each column and each nutrient followed by different letters indicate significant difference at the 0.05 probability level. The same below.
4
Tab.4 Nutrient accumulation of spring maize at different growth stages in different regions of Jilin province
e S Wk W
N 335 7.4a 25.6a 29.2a 32.8a 34.8a
958 7.3a 25.2a 28.6a 32.5a 34.0a
335 4.5b 22.3b 25.0b 28.3b 29.5b
958 4.4b 18. 8¢ 22.0c 25.9¢ 27.4c
P 335 0.6a 2.9a 3.2a 3.6a 3.8a
958 0.5a 2.7a 2.8a 3.2a 3.3a
335 0.4b 0.9b 1.1b 2.3b 2.4b
958 0.3b 0.8c 1.0b 1.9b 2.2b
K 335 5.5a 14.2a 15.4a 16. 8a 14.7a
958 5.2a 13.9a 15.2a 16. 6a 14.6a
335 4.0b 15.2a 15.6a 16.5a 15.6a
958 3.7b 14.0a 14.5a 15.1a 14.7a
C 5-
52.51% 1
; 335 31.98% 1
10. 44% 958 11.31% 335 2
2 o 958 2
0.24 g/m’( 6).
35 1
30 1
T a Frke
4 & Pl
i a filt
_ EX
i L Ry
0 -
ACDETF A CDEF A BCDEF A BCDEF
SEE33S 958 551335 HI 958
2 R Lra73: HES
ABCDETF 23

A B C D E F respectively indicated jointing stage 12 leaves stage silking stage milk stage midfilling stage and maturity in the figure.

The same as Fig 2 3.
1

Fig.1 Nitrogen accumulation of spring maize at different growth stages in different regions of Jilin province
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Tab.5 Process of nutrient uptake of spring maize in Gongzhuling
N P,0s K,O
Growing period Treatment D a/f:{ /(g/m’) 2/ > G /(g/m’ 2/ > el (g/mz)/ 2/ > G/
srowing period - Lreatmen zadnger Acoumi (1§}/1 m) ( D~9} D) Acoumie (lg’}/l;n) (n]lj -.'i{)) Acetmi— (lg)}/:n) (rrll) f'Tl))
lation ase aLy lation sC aLy lation ase ary
uptake uptake uptake uptake uptake uptake
335 o 7.4 7.44 0.14 0.56 0.56 0.01 5.46 5.46 0.11
Jointing stage 958 7.28 7.28 0.14 0.55 0.55 0.01 5.19 5.19 0.10
335 % 25.63 18.19 0.48 2.% 2.38 0.06 14.23 8.78 0.23
Silking stage 958 25.18 17.90 0.47 2.68 2.13 0.06 13.86 8.66 0.23
335 109 29.22 3.59 0.19 3.4 0.30 0.02 15.42 1.18 0.06
Milk stage 958 28.62 3.43 0.18 2.80 0.12 0.01 15.21 1.35 0.07
335 - 32.85 3.63 0.24 3.64 0.40 0.03 16.77 1.35 0.09
Midfilling stage 958 32.46 3.84 0.26 3.23 0.44 0.03 16.61 1.4 0.09
335 146 34.77 1.92 0.09 3.75 0.12 0.01 14.71 2.06 -0.09
Maturity stage 938 33.98 1.52 0.07 3.3 0.08 0.004 14.61 4.9 0.9
6
Tab.6 Process of nutrient uptake of spring maize in Qianan
N P,0, K,0
C 5 / /(g/ ) / /(g/ ) / / /(g/
Growing period Treatment Days after /(g/m") (g/m’) (o’.d)) /(g/m’) (g/m®) (. d)) (g/m") (g/m’) (. d))
sowing  Accumu= T Daily AU Tpps” Daly AU hiae Daly
lation uptake uptake lation uptake uptake lation uptake uptake
335 - 4.47 4.47 0.12 0.39 0.39 0.01 4.01 4.01 0.11
Jointing stage 938 4.36 4.36 0.12 0.30 0.30 0.01 3.70 3.70 0.10
335 12.12 7.65 0.28 1.17 0.79 0.03 8. A 4.93 0.18
12leaves stage 958 ® 10.67 6.30 0.23 1.06 0.76 0.03 8.74 5.03 0.19
335 2.26 10. 14 0.51 2.3 1.16 0.06 15.21 6.28 0.31
Silking stage 958 ® 18.77 8.11 0.41 2.19 1.13 0.06 14.03 5.29 0.27
335 24.9 2.70 0.19 2.52 0.18 0.01 15.63 0.42 0.03
Milk stage 958 » 21.9% 3.19 0.23 2.23 0.03 0.002 14.47 0.44 0.03
335 28.31 3.35 0.21 3.07 0.55 0.04 16.54 0.91 0.06
Midfilling stage 958 1 25.85 3.89 0.24 2.75 0.52 0.03 15.14 0.68 0.4
335 135 29.50 1.19 0.06 3.19 0.11 0.01 15.61 -0.93 -0.05
Maturity stage 958 27.42 1.56 0.08 2.92 0.17 0.01 14.75 -0.40 -0.02
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Fig.2 Phosphorus accumulation of spring maize at different growth stages in different regions of Jilin province
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Fig. 3 Potassium accumulation of spring maize at different growth stages in different region of Jilin province
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Tab.7 Nitrogen phosphorus and potassium translocation and their contribution to grain of spring maize in different regions

Leaf Stem
%o 2 /%
Nutrient /(g/ mz) Translocation 1% /(g/ m2) /% 1% /(g/ mh) The total
index Treatment Amount of efficiency Contribution Amount of Translocation Contribution Nutrient contribution
translocation percentage translocation efficiency  percentage  content of percentage
of grain of grain grain of grain
N 335  6.07a 49.5 28.3 3.30a 38.3 15.4 21.45a 57.4
958  5.25b 4.6 27.0 2.72b 31.2 14.0 19.45b 54.6
335  4.50c 50.8 23.8 2.81b 41.1 14.9 18.95b 61.8
958  3.73d 4.4 21.3 2.03c 33.9 11.6 17.49b 50.6
P, 05 335 0.37a 38.7 15.1 0.75a 57.7 30.5 2.45a 66.6
958  0.4la 43.7 19.1 0.71a 38.4 33.3 2. 14a 70.1
335 0.36a 54.5 15.2 0.40b 57.4 16.6 2.38a 64.3
958  0.37a 55.0 16.6 0.40b 58.3 18.0 2.22a 67.4
K,0 335 1.82a 4.3 1.34b 18.1 4.47a
958  1.76a 46.5 1.26b 15.9 4.37a
335  1.62a 35.3 1.62a 19.2 4.28a
958  1.67a 4.7 1.62a 19.3 4.35a
8 (n=22)

Tab.8 Correlation coefficient () between phase nutrient accumulation and climate factors during spring maize

growing season in Gongzhuling and Qianan

Climate factor Region N P, 05 k0
0.86™ 0.794 " 0.928™
Accumulated temperature 0.63 0.498 0.827™
0.926™ 0.915™ 0.885™
Precipitation 0.718 " 0.613 0.859™
0.392 0.105 0.619
Sunshine hours ~0.324 -0.401 0. 446
. 0.05 .0.01
Note:* and * *. Represented significance at the 0.05 and 0. 01 probability level respectively.
2.4 NN
. . ( 12)
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