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Nitrate Reductase Activity by Change of Nitrate Form Nitrogen
Content on Growth Stage of Radish
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Abstract

This experiment was conducted to investigate the influence of nitrogen fertilizer forms, fertilizer
and herbicide application rates on growth of radish. The nitrate content and nitrate reductase
activity of radish were analyzed along with the growing stage.

Nitrate nitrogen was more efficient than ammonium nitrogen for radish. With increasing the
fertilizer application rate, accumulated of nitrate content was increased. The amount of nitrate
nitrogen was highest at 25days after seeding in petioles, and 32~39days after seeding in root.
Nitrate content was decreased as sampling date was delayed, whereas the content increased in
the root at early growing stage and then decreased. The nitrate cotent increased in the order
of petioles, roots, and leaf blades and nitrate reductase activity increased petioles, leaf blades, and
roots. The higher nitrogen fertilizer and herbicide application increased nitrate nitrogen
accumulation in radish as compaired with control treatment and nitrate reductase activity showed

similar trend.
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Table 1. Chemical and physical properties of
the experimental soil.

Soil texture Sandy Clay Loam

pH(1:5) 5.80
Organic matter(%) 145
Available P.Os(ppm) 91.60

Cation exchange capacity(c mol/kg) 9.04
Exchangeable cations(c mol/kg)

Ca 8.95

Mg 6.03

K 0.35
Hl 2
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Table 2. Weight changes of shoot and root in radish at different sampling date, on the application
rates and forms of applied nitrogen fertilizer.

Fresh weight(g)

Nitrogen Application 25 32 39 46(day)
form rate

(kg/10a) Shoot  Root Shoot Root Shoot Root Shoot  Root

20 16 4 23 7 25 13 27 35

Nitrate-N 40 21 4 25 8 33 22 41 53
60 25 6 28 11 38 34 44 55

20 14 2 18 4 22 11 23 32

Ammonia-N 40 17 2 20 5 23 19 28 41
60 18 3 23 12 26 21 36 42

Table 3. Change of nitrate content of petioles, leaf blades and root in radish at different sampling
date, applicated fertilizer amount and fertilizer form.

Nitrate content(ug/g fresh weight)

Fertilizer  Application Petioles Leaf blades Root

form rate
(kg/10a) 25 32 39 46 25 32 39 46 25 32 39 46(day)

20 52 29 24 16 87 53 30 05 30 92 97 81
Ammonia-N 40 125 82 36 31 162 92 50 09 43 143 182 113
60 234 169 75 45 188 134 75 1.0 82 316 412 200
20 27 22 19 12 65 41 22 03 21 73 69 7.5
Nitrate-N 40 75 57 28 25 133 61 41 05 32 130 153 100
60 176 143 57 36 171 117 54 09 70 304 255 155

Table 4. Change of nitrate reductase activity of petioles, leaf blades and root in radish at different
sampling date, applicated fertilizer amount and fertilizer form.

Nitrate reductase activity(umole NO, /g fresh/15min)

Fertilizer  Application Petioles Leaf blades Root

form rate
(kg/10a) 25 32 39 46 25 32 39 46 25 32 39 46(day)

20 322 205 99 22 250 143 62 20 06 70 102 4.8
Ammonia-N 40 904 425 150 35 412 205 83 50 10 103 163 6.0
60 1955 1113 320 185 1245 720 125 100 17 230 250 7.2
20 148 130 93 18 203 102 656 15 05 15 28 1.0
Nitrate-N 40 500 330 105 27 353 184 70 20 08 92 125 4.7

60 1488 1005 255 101 1083 575 100 75 13 215 195 51
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