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Table 1 Fertilizer application rate and

experimental treatment

iAoy e/ Ckgehm ) IR

Ak 3 . _—
Pure nutrient application  Ratio of basal and topdressing
Treatments
N P,Os K, applications of nitrogen fertilizer
NO 0 75 60 0
N120 120 75 60 1:1
N150 150 75 60 1:1
N180 180 75 60 1:1
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iR R R AR AR b R AR R BT W, g 0
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Fig.1 Fresh weight of maize in seedling stage

under different amounts of nitrogen fertilizer
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Table 2 Dry biomass of shoot and root of
maize in seedling stage under different

amounts of nitrogen fertilizer

b g i T E /g WRTE/g e L
i Shoot dry Root dry Ratio of root
Treatments ) .
biomass biomass and shoot
NO 0.97 b 0.41 a 0.42 a
N120 1.50 ab 0.62 a 0.41 a
N150 1.85 a 0.58 a 0.31 a
N180 1.23 ab 0.45 a 0.36 a

R TR/ 3 R T b B ) 2 5 3K 81 590 35 K- R
Different lowercases mean significant difference at 0. 05 lev-
el. The same below.
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Table 3 Nitrogen absorption of maize under

different amounts of nitrogen fertilizer

Ak 2 AR EIATIRAER/ (gegh RBWCBHR/ %

Treatments Physiological N use efficiency N uptake efficiency

N120 35.61 60. 28
N150 43.22 51.29
N180 34.12 53.42
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Effects of Different Amounts of Nitrogen Fertilizer on Growth
and Root Morphological Traits of Spring Maize Seedlings

MA Xing-zhu,ZHOU Bao-ku.,HAO Xiao-yu, LI Yi-dan
(The Key Lab of Soil Environment and Plant Nutrition, Research Center of Fertilizer Engi-
neering and Technology of Heilongjiang Province, Institute of Soil Fertilizer and Environ-
ment Resources, Heilongjiang Academy of Agricultural Sciences, Harbin, Heilongjiang
150086)

Abstract; In order to promote the root growth of corn seedling.increase the ability of nitrogen absorption,and
improve the efficiency of nitrogen accumulation and utilization, the effects of nitrogen on seedling growth, root
morphological traits and nitrogen(N)uptake and N use efficiency of spring maize were studied through field ex-
periments. The results showed that with N fertilizer amount increasing in a certain range, biomass of spring
maize seedlings increased,whereas treatment of higher amounts of N fertilizer (N180) led to the decreasing of
root / shoot ratio. Treatment of optimized N fertilizer (N150) increased contents of soil available N, phosphor-
us and potassium. There was no significant differences of root morphological traits of spring maize among dif-
ferent treatments from the scanning pictures, treatment of N150 had better root morphology. Treatment of re-
ducing N fertilizer (N120) and N150 could increase root length, volume, average diameter and surface area of
spring maize seeding; with the increasing of N fertilizer amount, the N uptake efficiency decreased, whereas
physiological N use efficiency increased first and then decreased, N120 had higher N uptake efficiency, N150
had higher physiological N use efficiency. The appropriate N supply could coordinate the growth of root and
shoot,advance the root morphology,improve the ability of N uptake, therefore the N accumulation and use effi-
ciency increased .

Keywords: nitrogen fertilizer; spring maize; root morphology; nitrogen uptake
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