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By &t pH
(mg/kg) (mg/kg ) (mg/kg) (mg/kg ) (mg/kg ) (g/kg)
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ARG I 6 b HE, BEAMEEE 6 NEE, ik
B K e — B0 3% 2 36 A BHOR 36 44 R (3
2), T “IREIR” I — A DR R A R
DMPP (N 0%, 0.5%. 1%. 3% F15%, 43 %1 N,
N1, N2, N3, N4 £IR ), HAGE e 7 X
RRAFTS R T N 2 50 em AM4Z 20 em BRI 5510, bk
Jiti A 200 g PR 2, % A [6] ¥ BE () DMPP % F 1000
mL KJEAEIR R I, L, #EK.

R2 AERIREHLIEIFIFGREIT (g)

fiife

N1 N2 N3 N4
sl

IRE 0 200 200 200 200 200
DMPP 0 0 0.46 0.92 2.76 4.6
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1.3 FES R B e ik
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AL HIF S 3 NO, -N &8 (mg/kg ) ;

+ 8 2 WA Ak K =NO, =N &/ (NO, -N &
&+ NH,-N &4 ) ;

T3 R = (B5 SRS NH,-N+NO, -N- 4]
1 NH,-N+NO, -N ) / 555 K45

THESRER = (F537)5 NO, -N- 9145 NOy -N ) /
TSN
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IS BE R ] Office 2019, SPSS 27.0 Fll Origin
2022 4TG5 5007, SR Duncan e/ i E Kk 2
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B 5514 d iy, P NOS-N & & 1 /NI
9 N>N3>NI>N4>N2, i N b3 & 2 w5 1 Hifth ik
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S3HT, WS DMPP RERHAS H3erh & S e &4, A
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P & T CK AR, HARb# 5 NH,'-N &5
AR ARRL (8 1A ). N ~ N4 ZbFR + 3 TCHLA
GHTE3 ~ 14d I NH,-N &8 NE, 14 ~ 56d L4
NOy =N & E, FH 14d B,
2,12 HIEEEAITRIEE . R LRSS

F P 2A AT, BR N4 AL ERAL, HIAYAS AL B AY
RS AL R 2 S LR AR 5 14 d
Fif 45 A BR Gk B0 AE, L ES N2 Ab PR A 1 S5E A AL
RN 49.60%, SR IAf. RS RE, 1N

S

(T




| T

——

rhE SR 2023 (11)

A 0 2R B9 /NI A NISN4SN2>N3, i I i
B, AS[EHEE ) DMPP X+ 3 kil G 1 19 KN

BRI DMPP A I 25 FEAIG 38 NH,-N (1 1k ik
B, BEFREE R, R A AL R KNI R

m - mnssll

N>N4>N1>N2>N3, I 5 i 5 Fe A A B 36 L AR AL
KM 14.18%, S5RFEW, DMPP o] A R 115

A—s
P 2B Al AL, fERES B IR I, AR

DMPP AbPE ) RS LR BT N bR, & itk &AL
500 500 - B 800
» E. o
é’ T é 400 é 600
mTu/ﬁ 300 b 1 300 | =
i : s ﬂlﬂ 400
T 200} ! 200 F &
jas) o @] 5
Z z B 200}
n 100 F B 100 F g ./.___./l'_—'\.
H +H
0 Il Il L L Il J 0 L L 1 L 1 J 0 L 1 '] L 1 J
3 7 14 28 42 56 37 14 28 42 56 307 14 28 42 56

HFvidi) (d) Rt (d) Begrtia) (d)

1 FHALHDFIFIALZE XS L NH,-N, NO,-N, EHLEH I
80 A —+— Nl —a— N2 120~ B —o—N ——NI
—e— N3 —o— N4 —a— N2 —e—N3
—o— N4
8 ® oot
s
& = 60}
£ =
5 iy :
H H 30f £
0 1 1 1 1 1 J
37 14 28 4 56

Hrgemita) (d) Hegemtie) (d)
B2 AREIRE DMPP XS ERHALMBIZR R LR

LR R B R R RS FigRA 3 ~
14.d A, N1ARBEAT 28 5 i - e fid 5 78

2.1.3 IR AER | R S
HIIET 3A LA, BEE IR I ), 54k

140 A a— CK WOrB
—o0— N
——Nl
——N2 o
= 100 F —e— N3 '_G 30 |
o —o— N4 &P
b g 20fF
2 60 =
= A
3 g
% I lof
20F
Py &
#
0
s R 37 14 28 42 56

H3ri1E) (d) Bt (d)
B3 RERE DMPP AIEX T ESH LR, S ERIIRM

S



| T

rhE SRR 2023 (11)

——

14 ~ 56 d N, A0 H )+ 300 L R 22 7R i
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fAb 2R, SN DMPP 76— & F2 21 AT REAIR 133 i
fhR, o N2 AbBEAE RS 155 5 18] AR T H At
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2.1.4 M pH EHBI AL

H R 4 m L, A0 PR 8 pH (2T R E %
Rk, FEESE 7 d kB[, Hob N AbHi 445
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B Rt (& SA ). i 5B iR, JRZE 5 DMPP
TRt AT S M ot A%, DMPP 7RSS H
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FOUAG AR I 2 A E (r=-0.707, P<0.01);
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*3 EUEFRZ EHIEX D
. NHN  NOLN R 25 #L%E%%XHE T Ail‘%‘/% 14 SPAD H@@ ?02 z%#é
WHE AR orfkER Stk EHLA 33 BUEES
NH,-N 1
NO,-N 0.221 1
pH {8 -0.073 0.156 1
s A % 0.213 0.076 0.300 1
HHEFMANER -0.707"  0.027 0.251 0.016
Rt 25 R IR 05197 -0.168  -0219  -0208  -0.801" 1
e AL 0.605" -0.091  -0.024  -0019  -0723"  0907" 1
THETEHUA 0.574" 04947 04437 02838  -0.165 0.146 0.373" 1
SAPD 0.496" 0.452° 0485  -0.056  -0.304 0.410° 0.523" 0796 1
Hala co, g 0230  -0.073  -0.253 0226  -0.127  -0.015 0.008  -0.162  -0.205 1
ol R 0.294 0.118  -0.083 0.284  -0.161  -0.138  -0.146 0.160 0.237 0.028 1
TE: #% FORTE 0.01 K CUM) 1 WEERIDE, * FIRTE 0.05 /K7 CWUM ) - WG,
x4 EHSEFEHEMAERTKE
EiEa 51 ERGY 952 FY CHRIEN % 55 4 Fsr
NH,'-N (X,) 0.902 -0.094 0.200 -0.063
NO;-N (X,) 0.391 0.608 -0.078 0.465
pH fi (X;) 0.320 0.840 0.117 0.166
TR (X)) 0.112 0.387 0.732 -0.343
THEFWHAR (X5) -0.772 0.415 -0.042 0.155
HHEFETHCR (X,) 0.744 -0.616 -0.094 -0.030
THS LR (X,) 0.846 -0.455 0.058 -0.002
THETEHLA (X)) 0.769 0.518 -0.053 0.058
SAPD (X,) 0.762 0.344 -0.349 0.037
] CO, VREE (Xy0) 0.035 -0.216 0.792 0.354
FotEHE (X)) 0.104 0.438 -0.025 -0.789
FHIEME 4.130 2.620 1.363 1.143
BTEkR (%) 37.542 23.821 12.391 10.392
iR (%) 37.542 61.363 73.755 84.146

H3 5 % 4 v 2% 32 500 B9 R AR AR RN PR 288 oy
FE, 192 4 D F RS R BRI AT

Y ,=0.444X,+0.192X,+0.157X,+0.055X ,—
0.380X+0.366X,+0.416X,+0.378X,+0.375X,+0.017
X,,+0.051X,

Y,=-0.058X,+0.376X,+0.519X,+0.239X,+
0.257X5-0.381X,-0.281X,+0.320X+0.213X -

| S

0.134X,,+0.271X,,
Y;=0.171X,-0.067X,+0.100X4+0.627X,-0.036X
0.081X+0.050X,-0.045X4-0.299X o+ 0.679X 9~
0.021X,,
Y,=—0.058X,+0.435X,+0.156X,-0.321X ,+
0.145X,-0.028X,-0.002X,+0.055X 4+0.035X ,+
0.331X,,-0.738X,
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A, Y=l ~ 4) REFWS, X, 21X, 505
XA 4 TR 11 ANEbR . MR R i sk
BLRA TR B 7,20.446Y,+0.283Y, +0.147Y 1+
0.123Y,.

X8 FMA LR AR, SR MES Fin, H1
TR 2 F LA o3 (B B 1Y 4350 N3 N2
ALEE, B 1.093 F10.607; 55 3 30 FER 4 T
A3 AR B B ) N4 N3 ZRBE,OBD 0.177 F1
0.171. ZE494r, N2 b3k, N3 b3k, N1
AR ETAR

x5 ERHEEITEMN
EROEM BRSO OB %8
SR B3 b4 M
N1 0.543 0.477 0.013

-0.069  0.964 4

N2 0.958 0.607 0.169  -0.021 1.714 1

N3 1.093 0261  0.080 0.171  1.605 2
N4 0.545 0480  0.177 0.112 1315 3
3 itig

AWM, e A b A A AN
T EERLVER, DMPP 3222 il + 3 rh 2 A4k
MM, AR KA, i Ry
T W ) NH =N P70 ARFFE R, DMPP Al
PR 2 1R i 7T 89 A0 22.52% ~ 45.31% f4 NH,'-N %
i, [FIETHER NH,-N WA 8 (1), &Y
PRI DMPP mI ] - RS fb RS, X S RTAMFITSS
SR 0 TN B PR I pH(EAEHS 7 d 3k
S WA Bl 5 AV R R, WS DMPP AT 28 % pH 1 F
Rads, Hop 1%DMPP ZbPETER]T 28 d P T R
e (E4), XERTIREERBOENT S
KM= KR OH, B4 pH R TH, H
N2 RSV A E A pH FEAG 2 A AR R
TE BRI I I S A 0 o1 700 4 - 498 pH T B R
BEWDE, AT WGE NH,-N W R RRAg 7 2
AN [R] AR 5% i A 400 a0 b 288 10 it FH R R A 45 A
FAR, X 98 WA AL R 7 7E B 25 5 0
1%DMPP b $ + FEFRWAH RN ES 7 d BRI T
HAAbH, FEARgeh &Sk . JKRE S DMPP
TR, DMPP e B 2 52 ) £ 398 22 480k 1) o 22 [
F2— U A ) AT AT A R
SR Ak A FH A R R, E (A v U4 A i )
B8 208 Bt 2 A A 3R A, A

SER A0 B0 BE T LBl = 1 A T AW 5 b Y
A4 2R 35 K B DMPP #k B 0y 5 m i # An, /T
fiE & DMPP 5 # 1 38 J5e 04 oy i B, L 7F £ 3835
i R 5 5 NHS N 4p B A NH N
NO; =N, LI RA LR R Lz A (B 1,
K2, 25) A[H1, 1%DMPP AL, X 5X)
%) AR BT N (T R SRS R
— 5, (HSEEAE Y e Y BT 4
A=, ATRES RHERAL . pH, IR S RERE
ﬁ;é [ 26, 42]O

YRR R RPN I U R B2 —, BT
AR F T AR F B A F ksl e 2 R/
FXTHPI R R A A R, Ak
RO a1 = RS SN R B ) S AR — 2 SR
B R T —E R b, i SPAD {E 5 it
LRE T RBUE M L RIS R W, B A
IS N, SPAD {H B R SIS IS i B, X
SHP AR G, BOmES LA i 3R A — e
B A LA SPAD {8, FEUIER N DMPP il 4
SR A AT BRI S TFRESECkL, B
Jin DMPP ] & E e it e AR (K5), A
FIFHYIA VTR, ARG A E 5 E
CO, W JEE Z B B K R A 2R ), AR SE s Rk
PR R L ite DMPP n] ZEZZH[H] CO, MR R %, 15
5ot a sl R A E (B 5, £3), swHER
A BB A2 (8] CO, ¥ B2 37 B0 Fr i [ 25 < CO, W
B ARELSE . iR R A S 2 R R R
R

AT FEW 0 E NH,-N. NO, =N St A
B R AT A S AR R A BT S IR RV DMPP
Xof BT v R 3 E R A ot B A R
Wi, AR DA G0 1 3 45 J T DR LA G 25 57, SR 4k
AT A N TR) 3R o Xl A 3 e A SR S o o 55y T 1Y)
s, R R IR VR

4 Hig

AR, SHMEREAALL, %00 DMPP 7]
B E M NH,-N 5] NO, -N #4622 + 3 A
fRiERE, FRACROLAS LR, 3 b AR Rk
SR NH,'-N 7 ;. 7E— R % - DMPP AT & 2% 4
1= M R SPAD (B FHEOG A B, G T 280 a8
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Effects of DMPP applied with urea on nitrogen transformation in gravel soil and photosynthesis of grape leaves in
Xinjiang

LIU Gang, DOU Fei-fei, ZHU Jing-jing, LIU Huai-feng ( College of Agriculture, Shihezi University, Key Laboratory
of Cultivation Physiology and Germplasm Resources Utilization of Special Fruits and Vegetables in Xinjiang Production and
Construction Corps, Shihezi Xinjiang 832000 )

Abstract: The effects of urea and nitrification inhibitor 3,4-dimethylpyrazole phosphate ( DMPP ) combined application
on nitrogen transformation in gravel soil and photosynthesis of grape leaves were studied in Xinjiang, in order to provide
theoretical basis for the scientific application of DMPP. The grape variety Cabernet Sauvignon was used as the experimental
crop, and six treatments were set up, including no fertilizer, urea alone, adding 0.5%, 1%, 3%, 5% DMPP (0.5%,
1%, 3%, 5% of nitrogen content ) to urea, respectively. The effects of different concentrations of DMPP and urea on
soil NH,-N, NO;-N, nitrification inhibition rate, pH value, leaf SPAD value, net photosynthetic rate and intercellular
CO, concentration were studied. The results showed that the content of NH,"-N in soil increased by more than 150 mg/kg
when urea was applied, and the decreasing trend of NH,-N was delayed when DMPP was added at different concentrations
compared with urea alone, the increase of NO;™-N in soil could be reduced effectively, but DMPP had no obvious dose
effect in the range of 0.5%-5%, and the effect of adding 1% DMPP was the most significant. The nitrification inhibition
rate of different concentrations of DMPP was different, the inhibition rate of 1% DMPP was 49.60% on the 14" d , compared
with the control group, the application of urea significantly increased the net photosynthetic rate and SPAD value of leaves.
The 4 principal components extracted by principal component analysis covered 84.146% of the original information, of
which 1% DMPP had the highest score. In conclusion, the mixed application of urea and DMPP can significantly inhibit
the conversion of NH,"-N to NO;™-N, increase the nitrification inhibition rate, decrease the apparent nitrification rate, and
maintain a high level of NH,"-N content in soil, at the same time, the net photosynthetic rate was increased significantly.
Considering the economic benefit and application effect, 1% DMPP combined with urea is the best in sandy gravel soil of
Xinjiang.

Key words: nitrification inhibitor; DMPP; grapes; nitrogen conversion; leaf photosynthesis
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