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Effects of nitrogen synergist on nitrogen in potato leaves and soil

HUANG Qiang', ZHENG Shun-lin"*, GUO Han', GONG Jing', WANG Hu-chuan', YUAN Ji-chao',
HE Wei’®

(1. Sichuan Agricultural University/Key Laboratory of Crop Physiology, Ecology and Cultivationin Southwest China, Ministry of Agricultural, Chengdu
611130, China; 2. Key Laboratory of Potato Crop Genetics and Breeding, Ministry of Agriculture/ Chengdu Jiusen Agricultural Technology Co., Lid.,
Chengdu 610500, China; 3.Crop Institute, Sichuan Academy of Agricultural Sciences, Chengdu 610066, China)

Abstract: In order to provide theoretical basis for the rational use of nitrogen synergists, the effects of nitrogen syn-
ergists on soil ammonium nitrogen content, soil nitrate nitrogen content, nitrate nitrogen content in potato leaves and gluta-
mine synthetase activity under different nitrogen application levels were studied by randomized block experiment. The results
showed that nitrogen synergists DCD and CP could significantly increase soil ammonium nitrogen content and soil ammoni-
um-nitrate ratio, keep soil nitrate nitrogen and leaf nitrate nitrogen in a low level, prolong urea fertilizer efficiency, reduce

nitrate content of potato plants and increase glutamine synthetase activity. NBPT had no significant effect on soil ammonium-

nitrate ratio and leaf nitrogen, but it could significantly
Y fm H#3:2018-12-20

EEWB . [W{RZE LRI H (2018YFD0200808) 5 U145 75
e K Bt £ H (2016NYZ0051-5,2016NYZ0032) 5 P4 JI]
o p BA 57 4% 5 H  ( 2016NYZ0O051-5. ammonium nitrogen content and ratio of ammonium to ni-
2016NYZ0032) trate at low nitrogen application level decreased rapidly
EEE . 98 (1992-) 55 RN W-LAFSE A AR5 17 4% with the development of growth period, and the effect was
ErE s, (E-mail) 1020136338@ q.com
BINAEE HRIIbK, (Tel) 13882443935

inhibit soil urease activity in the early growth stage of

potato. The effect of nitrogen synergist DCD and CP on soil

the best at seedling stage. The effect on soil ammonium ni-

trogen content and ratio of ammonium to nitrate increased
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forst and then decreased at medium nitrogen application level, and the effect was the best at tuber formation stage. Further-

more, the content of soil ammonium nitrogen and ratio of ammonium to nitrate increased significantly at low and medium ni-

trogen application level. In condusion, DCD and CP could significantly increase ammonium nitrogen and ammonium-nitrate

ratio in spring potato soil, reduce the content of nitrate nitrogen in soil and leaves, and prolong the nitrogen supply time of

urea. The effect of CP was longer and more stable than that of DCD, while NBPT had no significant effect.
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Fig.1 Effect of nitrogen synergist on soil ammonium nitrogen and nitrate nitrogen contents at different growth stages of potato

ARG DCD | CP AbBRAY + A4 25 A 4k 578
2.24~7.91 mg/ k&, HLJt ZUKF 45 24 K
Ao S0 L s s e R B /N, R WA AR DCD

CP BEM ] s S SRR A A R AL FF - HERH S
R R AERRAE— A BARKHE BBl T S0 R AR
B IHYIS  EAH AS R BRI, R RGH NBPT [



1090 e

2019 4F & 35 % 5 M

CK B EFRAL T B2 B 90 kg/hm® (120 kg/hm* |
150 kg/hm Jifi 07K -4k #AY + HERH S A & =, 5 3
KA T 66.02% .62.19% . 25.58% . 3% W &5 A 7K F
T, A NBPT 4b 2 B8 M AR E =208 0 ) £ 358
ARG AP E R EER

2.1.3 stE3EP4aeanedHem & 2 WAL 7E CK
v TS B B LT A (E 430l 24.39 562,
5.58; TEUR INAIGRGH DCD [ CP AbF | Th 44 3 i 1]
B B 43 3K 51.47 ,60.66 , B 2531 i 1 4 il
FEOE S4B 45 1R 18,71 .27.89 , B 25 1l 2 0 4 s 1L S
BIE 5518 11.40 10.91, FWIRG A SO 0
R L B AR B A TR U R AT, BRI K

Wit T8 ARG DCD . CP fig i 245 5 4% B
MU L, DA DR N AERE T R
i LU B 52 e 28 Tk 58 5 RS RG] CP LG DCD X B2
LGB VR FHB 0K SR R E
P L 2 3 AT 2R, R HA RIR 0T - 49 A EE 1 52 i)
FE SR A F AR AR R RCR A, (A R
SR A B IR I N E DR A R
s AUKE T AU G E I SCR B Al B A= B I
HeRSAE AR ST 5 B, 72 H 2K i VR HRCRAT)
SRECAIA G, NBPT AbBRAEL A L Bt 207K 7 i 34
A I AR AL CK Ab P 25 S A /0N | 2% B 004 4R
NBPT X 3854 il Lb s i AS 5 3
40

199 1s [ B Hn a5 [ BB
80 40 30 b
70 35 25 |
R 60 n 30 2 5t
Z 50 £ 2 o
& 40 B 20 g DT
30 15 10
20 10 5
10 LY 5 : , 0 L
30 60 90 120 150 30 60 90 120 150 30 60 90 120 150

AT (kg/hm?)

KT (kg/hm?)

TR (kg/hm?)

o GBSO IE T BB B =% ( NBPT) ; o ZUEHSGNRHU(DCD); 2 %UILHERBOM2-44-6 (=50 H 3) IEHE (CP) ; - CK

B2 ®EZFNDLESETRH T HERHELNZMm

Fig.2 Effects of nitrogen synergist on soil ammonium-nitrate ratio at different growth stages of potato
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Table 1 Effect of nitrogen synergist on soil urease activity at different growth stages of potato

T SEMREE 1 (U)
b3 EE] BRI BRI
AINI1 72.10£6.17cdef 61.74+0.85fgh 61.74+3.78gh
A2N1 72.59+2.81cd 66.00+5.72fgh 67.84+4.26efgh
A3N1 32.24+6.32i 57.06+1.47ghi 77.49+2.59defg
A4N1 70.68+3.54cdef 53.94+0.65hij 63.73+5.47{gh
AIN2 64.58+2.83defg 36.35+5.49j 58.81+5.85gh
A2N2 58.91£6.04efg 116.13+10.76¢ 82.59+4.19def
A3N2 82.03+2.56bc 165.43+13.99a 93.79+9.02d
A4N2 72.27+3.05cde 67.42+11.30fgh 76.78+6.44defgh
AIN3 52.10+4.24¢gh 60.04+6.55gh 73.09+7.73efgh
A2N3 53.09+7.82gh 39.19+3.78ij 86.28+7.05de
A3N3 44.94+5.43hi 80.04+4.06ef 78.48+6.44defg
A4N3 68.13+7.77def 65.20f+2.43gh 124.86+12.75¢
AIN4 17.77+3.02j 137.21+8.09b 56.49+5.15h
A2N4 87.70+10.27b 68.41{+6.60gh 156.35+7.40a
A3N4 63.87+4.06defg 114.51+4.48¢ 86.28+9.85de
A4N4 68.55+7.88cdef 75.36+9.731g 65.36+5.90fgh
AINS 34.79+4.841 59.05+0.89gh 121.18+14.01¢
A2N5 69.69+4.14cdef 59.06+6.71gh 130.82+4.02¢
A3NS5 58.62+7.60fg 94.37+5.69de 138.05+3.92bc
A4NS 123.24+3.42a 101.03+10.98cd 148.84+3.62ab

A1 A2 A3 P 5IFRR G IMBSERGRIE TSGR AAHENE =i (NBPT) XUEUE (DCD) 2-54-6-( =5 k) ALIE (CP) , A4 FoR AN TINEIE RO (X 1)
N1.N2 N3 N4 N5 2305312678 1 hm? 2l Uit R 30 ke .60 kg.90 kg, 120 kg 150 kg, [Fl—FIE05 A F/NG F KR 25 5 838 (P<0.05) ,

R2 WA DRBRERAY RELAHAMFHESESENZE

Table 2 Effects of nitrogen synergist on leaf nitrate nitrogen content in potato tuber formation stage and tuber maturity stage

S A& =( mg/kg)
AHW AbER
Al A2 A3 A4
PSP i N1 340.56+22.08¢ 61.86+1.08g 57.51+19.56g 202.21+18.23de
N2 267.94+17.70d 70.48+6.43g 78.00+7.53¢g 482.57+36.95h
N3 364.16+42.18¢ 341.88+32.69¢ 89.07+10.68g 663.52+58.62a
N4 381.06+35.05¢ 110.89+9.31fg 85.44+15.68g 239.60+11.87de
N5 246.21+18.09d 174.21£6.71ef 112.76+18.90fg 345.53+35.38¢
F-H{H 319.99£60.38a 151.87+107.41b 84.56+22.50b 386.69+177.81a
e/ EN %8 ] N1 411.14£36.04a 370.98+46.90abc 233.36+10.59ef 364.59+48.92abc
N2 264.84+12.12def 356.08+19.11abed 227.59£22.89ef 351.09+57.52abed
N3 416.54+40.45a 397.05+35.63ab 258.01:£39.62ef 357.33+37.01abc
N4 370.36+15.84abc 279.73+38.90cdef 212.07£25.74( 313.50+8.44bcde
N5 372.22+16.06ab 231.32+15.58ef 318.80+38.81bede 362.91+15.62abc
F-HIE 367.02+60.84a 327.03+69.90a 249.98+46.14b 349.88+37.87a

Al A2 A3 BRI AIE RGN E T REmR BBt =t (NBPT)  BUEU (DCD) (2-54-6-( =5 HL) MERE (CP) , A4 KR ARTANE IR (X8 )

NI N2,N3 N4 N5 5P313677 1 h AU 30 ke 60 kg 90 ke 120 kg 150 ke, [l FECHIG AR /NG 70 367 92 5% B (P<0.05) .
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Table 3 Effects of nitrogen synergist on glutamine synthetase activity in potato tuber formation stage and tuber maturity stage

AR S R TE (U)

EFW AbER
Al A2 A3 A4
HETE i N1 5.50+0.60i 7.59+0.62hi 8.07+0.93ghi 9.64+1.29fgh
N2 11.39+1.00fg 12.17+1.37f 15.92+2.32¢ 10.25+1.20fgh
N3 16.50+1.34e 18.50+1.27bcde 20.13+0.75abcd 17.81£0.92cde
N4 20.14+1.54abc 22.68+1.90a 21.44+0.90ab 16.97£1.20de
N5 18.31£0.70bcde 17.16x1.51cde 18.68+0.88bcde 18.06£2.11cde
S5 14.36+5.57a 15.62+5.54a 16.85+5.04a 14.55+4.09a
PP i N1 0.91+0.09efgh 1.17£0.09efgh 2.11£0.19bed 1.65+0.25cdef
N2 2.17+0.26bc 2.59+0.61ab 1.69+0.33cde 2.96+0.49a
N3 1.39+0.17defg 1.5720.35cdef 0.42+0.13h 0.67+0.09¢gh
N4 1.52+0.20cdef 0.91+0.25¢fgh 1.12+0.14efgh 0.87+0.08fgh
N5 1.16+0.16efgh 1.37£0.33defg 1.08+0.22efgh 1.41£0.22cdefg
S A 1.43+0.47a 1.52+0.67a 1.28+0.62a 1.51+0.86a

A1 A2 A3 43R IR N ARG G0 I T 3B R BE = (NBPT) XU (DCD) (2-58-6-( =% F 2% MLUE (CP) , A4 FR AR N A 1205 (6F
M) ;N1 N2 N3 N4 N5 2331378 1 hm? 4l %0 9 30 kg .60 kg 90 kg 120 kg 150 kg, [Fl—31 85 A F/NG FhEFR 25 5 B3 (P<0.05) ,

3 W ®

I, KA 5 25 S 2 W R0 8] BB R il
3B S T MR B S AR UL, B2
AR FHRCE, 48 = EY 7= g i
Bt A F 9 25 R 2% R G RIOR 0 R R Ak E
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it g T e R O ] B 5T G R
TR RONE RO AF R R 22 5%, B2 R 2
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B A A U e R S U o, o - e
i Eb , K 40 25 A B B ) (R DR 1 3510 NBPT X
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RO, T Pl A ) 700400 ) 35k SR e 20 L ot 5 i S s
TE] (R RS A 0 ) 370 3 5 o 2 A O 2 A B B S R
T2 7 AR BOROR B i 550 AR 6 5
JEFWT, A AL 5068 A A A M RS A S =

IR L AR B AR K-, HAZ 0 ROK - B R /N
iR A 4 50 7 % S A T SO0 it SRR A
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Fo MEEFIEW, PREUKF T R o35 5 e g
WM ER IR B S R TRAUK R RZUKF T,
AL RIS SRS

JiR 40 ) 75) NBPT 5 )R 3R 70 T 45U, 5 IR
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