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Effects and methods of urea application combined with urease or
nitrification inhibitors under drip irrigation on maize

DENG Lan-sheng, ZHANG Cheng-lin*
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Agricultural University , Guangzhou 510642, China)

Abstract: In order to evaluate the feasibility of addition of urease inhibitor (hydroquinone, HQ) and nitrification in-
hibitors (DCD) into urea solution applied in drip fertigation, a pot experiment with maize as a test crop was conducted
under greenhouse condition. HQ and DCD were supplied through drip fertigation and soil application before sowing, and
the dosages were 0.3% , 0.5% and 1.0% of urea application rate for HQ and 2.5% , 5.0% and 10.0% of urea rate
for DCD. The results indicated that, under drip fertigation with urea solution, 0.3% HQ, 0.5% HQ and 5.0% DCD
could significantly increase N use efficiency (NUE) as compared to fertigation with urea alone, and the NUE were
74.8% , 75.8% , 75.3% respectively; When HQ and DCD were applied to soil under drip irrigation, HQ showed no
positive effect on NUE. However, DCD increased significantly the NUE of urea with data as 61.9% , 54.6% and
58.4% , respectively. The NUE of urea with HQ and DCD application in drip fertigation system were higher than that
with HQ and DCD applied into soil before sowing under drip irrigation.
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R1 FHERARXTEKL EHMMRETE(g/pot)
Table 1 Dry weight of shoot and root of maize under two methods of fertilization

it # H#_EF Shoots &R Roots

Treatment % ¥ 56 4 (DF) 13856 A (PSA) ¥ 46 A (DF) i A (PSA)
CK 16.86 +0.29 f 16.86+0.29 e 3.96+0.18 d 3.96+0.18 b
Urea 35.21+0.79 abe 21.22+0.90d 5.01+£0.25 be 2.93+0.11 d
Urea + 0.3%HQ 34.03 +0.44 bed 19.63+0.34d 4.77+£0.22 be 2.09+0.04
Urea + 0.5%HQ 36.60+0.69 a 19.53+0.50 d 579+0.34 a 2.36 £ 0.08 ef
Urea + 1.0%HQ 35.89+0.86 ab 20.19+0.41 d 5.43+0.21 ab 2.73+£0.14 de
Urea + 2.5%DCD 33.91+0.55 cde 29.56+1.01 a 5.30+£0.21 abe 4.15+£0.11 a
Urea + 5.0%DCD 36.58+0.48 a 26.67+0.71 b 5.46 £0.20 ab 3.65+0.20 b
Urea + 10.0% DCD 32.22+0.60 de 24.41+£0.53 ¢ 4.61+0.14 ¢ 2.61+0.10 de
Urea +0.5%HQ + 5.0%DCD 32.01+£0.80 e 25.90+1.11 be 4.65+0.20 ¢ 3.24+0.20 ¢

¥ RPEBERSKWEETFHME, + "BRHRER, 8 AEEREMATFENRTERTEE (DMRT %, P =0.05), FH,

Note: Each value represents the mean of five repetition; The same letter with a line represents no significant(DMRT, P =0.05) . The same symbol is used

for other tables.
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Fig.1 The comparing of dry weight of shoot and root of maize under the same dosage of urea and inhibitor
(F: B1EA—LEFRAEEFEE  RRHSGER, B LEAHRAFRHRAERFEE (P =0.05), T1-T9 45 F CK, Urea, Urea
+ 0.3%HQ.Urea + 0.5%HQ-Urea + 1.0%HQ.Urea + 2.5%DCD.Urea + 5.0%DCD.Urea + 10.0%DCD.Urea +0.5%HQ + 5.0%DCD, F [,

Note: Fig.1 is the result of T test between the two methods of fertilization under the same dosage of urea and inhibitor, the same letter means no significant
(P=0.05). T1 to T9 indicate CK, Urea, Urea + 0.3%HQ, Urea + 0.5%HQ, Urea + 1.0%HQ, Urea + 2.5%DCD, Urea + 5.0% DCD, Urea +
10.0% DCD, Urea +0.5%HQ + 5.0%DCD, respectively. The same symbol is used for Fig.2.)
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F2 AHERAXTERNBLIBARASER (g/ke)
Table 2 Nitrogen content of shoot and root of maize under two fertilization methods
A B #b 3 Shoots % Roots

Treatments WA ( DF) 3835 F (PSA) % 9 1 A (DF) A (PSA)
CK 10.40+0.10 e 10.40+0.10 d 7.06£0.22 f 7.06+£0.22 e
Urea 22.57+0.31 cd 24.99+0.40 ¢ 12.54+£0.19 ¢ 16.22 +0.25 cd
Urea + 0.3%HQ 25.42+0.23 a 25.36 £ 0.33 be 14.29+0.39 b 17.70+0.55 b
Urea + 0.5%HQ 23.71+0.44 be 24.25+0.31 ¢ 12.92 £0.13 de 16.63+£0.12 ¢
Urea + 1.0%HQ 22.45+0.354d 24.78£0.20 ¢ 13.93 £0.23 be 15.64+0.24 cd
Urea + 2.5%DCD 22.11+0.36 d 24.78 +0.31 ¢ 15.37+0.27 a 15.26 £0.39 d
Urea + 5.0%DCD 23.65+0.54 be 25.23£0.31 be 13.26 £0.28 de 16.38 +0.39 cd
Urea + 10.0% DCD 24.12+0.38 b 29.57+0.61 a 13.68 + 0.28 bed 19.40+£0.40 a
Urea + 0.5%HQ+ 5.0%DCD 23.14 +0.38 bed 26.14+0.32 b 13.62 £ 0.39 bed 18.01+0.51b

2.3 WHEEAXTHEEFNAE

MR TUE S, EREREKMET , B Urea
+0.3% HQ.Urea + 0.5% HQ F Urea + 5.0% DCD 1]
DBERBTREGALEAAHE, &5 5 &%
7.75% 8.76% 1 8.22% . FE HEEA KU T A
REMBQ ABE5HERELEME, REWER
FMARYRANERABE, Urea+ 0.5% HQ A3
HEREFRREANFARE 6.81%; MEHEBHRE

mDCD MA L KIEERBEENMAR, HH 2.5%
DCD AL B AR A R B E, to B i IR & 3
21.08%.,

MBI TR THT KRS REH (B
2), ZWIKHE IR 2t S0 A o7 B 4R & RUE A A
R, HQ By A F FH R R FIE 1 4%, DCD &
HHREIEERN3.711%~21.07%,

R3 FHERARTARLEHNEBHEBE (%)
Table 3 Nitrogen use efficiency of different treatments under two methods of fertilization

AL BE Treatments ¥R (DF) + 3 (PSA)
Urea 67.09+1.62 cd 38.57+2.12 ¢
Urea + 0.3%HQ 74.84+£1.15 ab 34.01 +1.06 cd
Urea + 0.5%HQ 75.85+2.87 a 31.76 x1.13 d
Urea + 1.0%HQ 69.47 +1.93 be 34.86+1.31 cd
Urea + 2.5%DCD 64.36 £1.45 cd 60.65+1.56 a
Urea + 5.0%DCD 75.31+2.07 ab 54.24+1.56 b
Urea + 10.0%DCD 65.30+£1.30 cd 58.38+2.15 ab
Urea +0.5%HQ + 5.0%DCD 61.69+2.86d 54.55+2.93b
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Fig.2 The comparing of NUE under the condition that the same dosage of urea and inhibitor
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