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Effect of Urease Inhibitor NBPT on Growth of Soybean Roots
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Abstract ; Soybean roots and particular the symbiosis root nodules are vulnerable to the NH,” and NH, in the soil. NBPT as
soil urease inhibitor has been known to inhibit the urease activity in the soil and therefore deduce the hydrolysis velocity of
urea. The purpose of this study was to find a way to increase soybean growth using NBPT. In this study, NBPT mixed propor-
tionally with urea and NBPT without urea were applied to the soybean plants to analyze the effect of NBPT on the soybean
root growth in root vigor,root nodule number and weight,and the activity of nitrogen fixation of root nodule. Results showed
that NBPT mixed proportionally with urea increased the soybean root vigor,root nodule number and weight, the root nitrogen
(N) fixation activity ,and therefore the root growth was increased by a high content of N in the soybean plant. NBPT as a

fertilizer applied was beneficial to soybean root growth. However, the effect of NBPT used as a fertilizer for N was limited.
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Fig. 1 Effects of urease inhibitor on root activities of soybean
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Fig.2 Effect of NBPT and Urea on soybean nodule number
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Fig.3 Effect of NBPT on soybean nodule number
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Tablel  Effect of NBPT on nodule weight of soybean g plant ™'
A= B NBPT: R 2 (Urea) NBPT / mg plot ™'
Growth stage 0:1000 1:1000 5:1000 10:1000 0 130 650 1300
T Seedling 0.22 0.23 0.25 0.25 0.23 0.22 0.23 0.23
WAL Initial flowering 0.63 0.81 0.92 0.75 0.53 0.55 0.55 0.58
AL Full flowering 0.96 1.52 1.65 1.34 0.90 0.90 0.95 0.97
25 Y24 Podding 2.35 2.65 2.89 2.70 1.87 2.01 2.06 2.13
JEI Maturing 2.07 2.13 2.58 2.19 1.73 1.78 1.79 1.85

# 2 NBPT BUifi R 30 BRI [ 505 PR 2

Table 2 Effect of NBPT and urea on nitrogenase activity of nodule

nmolC, H, min~'mg ™'

NBPT il WHAE BEAEH 253

JRZ (Urea) Initial flowering Full flowering Podding  Maturing
0:0 4.10 8.66 10.25 8.11
0:1000 4.04 7.99 10.09 8.05
1:1000 4.09 9.42 10.29 8.23
5:1000 4.26 9.64 11.24 8.42
10:1000 4.44 9.44 10.79 8.02
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HIVE WA 5, 55 B L350 X 31, 5 28 et IR
AT

TERZ WG NBPT f5 ,NBPT J#2% T JR K 17K



14 PINRIEAE : PRE B 7] NBPT XK SR 2 52 10 95

i, FERAVR T e e R S Ak B R T AR g ] SR T M 1)
P FLRE | 75 FChE NBPT 194 M HEfE AL
07 B AR A [ U M LU R A BT B = i
FEEAME ] NBPT (1% b 31 b, DG Ve 5 31 g
J&E NBPT XK AR 96 1 280 Bt 5 2 1) 52 i 58 7 38 K
R A Y Bt NBPT A B R AR ] 0 s e
APEHEVE
%3 NBPT X K G AR [0S M i 52 i

Table 3  Effect of NBPT on nitrogenase activity of nodule

nmolC, H, min~'mg ™"

NBPT BHAEY AL ZE3E N
/mg plot 7' Initial flowering Full flowering ~ Podding  Maturing
0 4.10 8.72 9.93 7.99
130 4.09 8.82 9.44 8.06
650 4.18 8.40 10.05 8.13
1300 4.37 8.97 10.13 8.44
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Fig.4 Effect of NBPT and urea on nitrogen content of soybean
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Table 4 Effect of different NBPT treatments on the fresh

(9]

1

and dry weight of soybean root g plant”

NBPT: £ % ( Urea)

0:  0.1: 0.5: 1:
100 100 100 100

NBPT / mg plot =

0 130 650 1300

B
Seedling
WAL
Initial .73 1.91 2.08 1.91 1.40 1.44 1.42 1.4

flowering

A
Full 320 3.92 414 3.56 273 2.85 2.95 3.03

flowering

S53E
Podding

Maturing

091 1.03 1.08 1.06 0.89 0.8 0.8 0.9

6.09 6.34 6.88 6.78 4.68 4.55 4.83 5.23

5.41 576 6.14 5.60 4.40 4.41 4.61 4.65
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