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Effects of synergistic compound fertilizer combined with nitrogen reducing application on loss of nitrogen in
paddy water

JIANG Dong, ZHANG Li-gan", QI Yong—bo, ZHU Rong, CHENG Lin, SHU Qing, ZHANG Fu-yuan, GAO Hong—jian

(Anhui Province Key Laboratory of Farmland Ecological Conservation and Pollution Prevention/School of Resources and Environment, An-
hui Agricultural University, Hefei 230036, China)

Abstract: To evaluate the environmental effects of synergistic compound fertilizer application in paddy fields, a field experiment was con-
ducted to explore the effects of amino acid, humic acid, and alginic acid synergistic compound fertilizer combined with a nitrogen reducing
application on the dynamic characteristics and loss of nitrogen in paddy water. Seven treatments were used : no fertilization (CK), no nitro-
gen application (PK), conventional fertilization (CF), conventional fertilization reducing nitrogen 20% (CR), humic acid synergistic com-
pound fertilizer reducing nitrogen 20% (HR ), amino acid synergistic compound fertilizer reducing nitrogen 20% (AR ), and alginic acid syn-
ergistic compound fertilizer reducing nitrogen 20% (SR). The dynamic characteristics and loss of nitrogen in paddy water were analyzed by

surface, runoff, and leakage water collected at different times during the rice—growing season. The results showed that : the peak values of
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the concentrations of TN and NH:—N in the surface water reduced significantly by the treatments of AR, HR, and SR. The peak values of

TN and NH3-N concentrations were 37.1~49.7 mg« L' and 26.0~28.8 mg+ L', respectively. Among four reducing nitrogen fertilization
treatments, the peak values of TN and NH;i—N concentrations of the SR treatment were the lowest, which decreased 38.4% and 14.3% com-
pared with the values in the CR treatment, respectively. There were no obvious differences in the other three nitrogen reducing fertilization
treatments. One week after fertilization, the concentrations of TN and NH;-N in the surface water gradually decreased to reach stability (ap-
proximately 15% of the maximum values). The concentrations of NO;—N in the surface water were generally low in each treatment and no
obvious differences were observed. In soil depths of 0~20 cm, the lowest concentration of TN in the leakage water was observed in the SR
treatment (16.5 mg+ L"), which decreased 60.8%, 50.1% and 54.0% compared to that in CR, HR and AR treatments, respectively. The TN
concentration in leakage water decreased with the increase of soil depth, in which NH =N occupied a major proportion. The order of the
loss rate was CF>CR>HR>AR>SR, in which the runoff of the SR treatment was the lowest (6.22 kg« hm™) and its loss rate decreased
58.5% compared with that of the CR treatment. Moreover, the nitrogen leakage was significantly reduced in the three synergistic compound
fertilizer treatments. The order of the leaching rate was AR>CF>CR>HR>SR, in which the leakage of the SR treatment was the lowest (7.70
kg+hm™); its leaching rate decreased 18.1% compared to that of the CR treatment. Furthermore, the total loss of nitrogen in the SR treat-
ment was the lowest (13.9 kg+hm™) and its loss decreased by 22.8% compared to that of the CR treatment. In conclusion, these findings
show that the concentrations of the different nitrogen forms in the surface and leakage water were significantly influenced by the treatments
of synergistic compound fertilizer combined with a nitrogen reducing application, which can be an effective way to alleviate the risk of nitro-

gen loss through paddy water, especially by the treatment of an alginic acid synergistic compound fertilizer combined with a nitrogen reduc-

ing application.

Keywords: synergistic compound fertilizer; reduction of nitrogen; paddy fields; nitrogen concentration; runoff; leakage
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F1 NEISEFSHENE (kg-hm™)

Table 1 Nutrient input of different treatment (kg+-hm™)

B AT J 4B Mk Nutrient input

Treatments N P,0s K0
CK 0 0 0
PK 0 75 120
CF 240 75 120
CR 192 75 120
HR 192 75 120
AR 192 75 120
SR 192 75 120

40,60 cm 7R FE % - K g 2RI AR B R K, H1 50
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Figure 1 Dynamic changes of TN, NH;=N and NO3-N Figure 2 Dynamic change of TN concentration in soil seepage at

concentrations in field water treated with different fertilizers 0~20,20~40 and 40~60 c¢m depths in paddy water
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Figure 3 Dynamic change of NHi-N concentration in soil seepage

at 0~20,20~40 and 40~60 cm depths in paddy water
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Figure 4 Dynamic change of NO;—=N concentration in soil seepage

at 0~20,20~40 and 40~60 cm depths in paddy water
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A e EH U 2Rt S P S R FE T K SRR MR, X S5 A
WFFE L5 R, 3 Ffr g o 34 2ok 28 4R 1) U 42 45
XA FH FH T 7K TN 5 NHG-N 38 06 /5% i B S, 26 Dk
Rt FH 4 7F T, SR AL BE (%) H i K TN 5 NHi-N ¥ i
WA AFL A5 I, 5 TR P ik 2R 1) i B AR 5 T CR Ak 4 i o
KT 38.4% . 14.3% , F WU I BE 1R 1) 9T BU MG AU 2 &
HE 58 RULAEL fi P S R ARt AL S P 1T 7K R TN 5 NHG-N
RV PR, 3 T REANTRR i BRI o 5 IR R A5 G TE ita
FE M ZEA s T - SRR TR, 30 TR A IR R
IR BRI ERMA S, 40P TN NH-N i
JE S A AL, LE R U IE 5 F 5 2~3 d NIk
FI W {F, i R AR 1 WA L 3 R I B L 4R R ONL0
HECSE , — JAl Ja T K BRI 2B T T TR
S Jiti BB — J&] P 2 o) TR 7K 2R 26 UL 2 118 S s ] 4
RS ET PO SE HGE — S, T K NOS-N R B
FEREA IR AELE B WINBAR, ¥/h T 1.20 mg- L, AT RE R
et EH AR 0 7 T S K TR B A O, A AR P4 55, NHE-N
SR AR AAAE EEIR RS, A5 R R R
FERE B IR K AR TE S LU NH-N 8 T, 3% 5 2 g 252
75 H B BB IR 7K LA NOs-N Ry 52 45 SR A FrAS
[Fi] , 3 2 JAL R AT - A 0 T A T 4 o g /K R
A, — )7 A T NHE-N @RS Ak 72, 55— 5 1 X
BaRR T NH-N [ FiEB MR 1. 54h, AR HLIX 1
R i NE RSN i AR AR RS RS
MW A F U SR T AR ARSI E 2R, H
MITER B IRK PR R R A A 7 i v o s —
M5 .

FHAZBRSHERR BIRREXREY.
P A2 P R 27 i 2206 2 AR RAR 0 I 5 T vk
i, AN RS 25 R 45 T 25 S K, A i 2R I, A5
MR AR NEAE 0.5~54.3 kg - hm 2 Z [8] ) K578
FH SCS—CN A5 7R 315507 FH 28 RN 48 07 o, % M S U -5
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Table 2 Nitrogen loss under different fertilization treatments
b3 R FE K R Nitrogen loss/kg-hm™ TNk TNk
Treatments JEE L e Y Ry BRI TN loss rate/% TN leaching rate/%
CK 7.14+0.32d 3.17+0.14d 3.97+0.28¢ — —
PK 8.75+0.49d 3.73+0.44d 5.02+0.26¢ — —
CF 20.81+0.48a 11.33+0.58a 9.48+0.24a 3.17 1.86
CR 18.04+0.63b 9.74+0.66b 8.30+0.07ab 3.13 1.71
HR 17.40+0.70b 9.41+0.09b 7.99+0.62b 2.96 1.55
AR 17.12+1.08b 8.37+0.73b 8.75+0.55ab 242 1.94
SR 13.92+0.63¢ 6.22+0.44¢ 7.70+0.40b 1.30 1.40

T - RIS ) NG B R A PR 22 57 (.35 (P<0.05) ¢

Note: The different lowercase letters in a column indicate significant differences among different treatments at P<0.05 levels.

28 W) S S B CNE , Tm 25V H Jung 25152 FH
SCS—CN BRI & B, REAE AT CNAEL G B e

TRE MR EE o BET Im SE B AR gD
DX (1 S /K R BE S 76 50 mm 247, 56 2% B AR I 3 [X.

P AR R o BT OCE S 8 CNV o 82 F T
i, BIRIZE R i AN H R A R AR
TR TEAR SR ES R B AR TR Y, — 8 B L
U B AR T DL % X R K AR I AR AR
TRURE 2 110 4 10 10 T Lk — 2 006 56 E A S A S 500
1Es

AN R AR B IRHURAE A AR HUR A
JGER A, XA M T 55 Y A AR 25 2 R AN
fits HEAR B (P K BRAR) TN k2 2R 1.40%~1.94% , BEAIK
T Qiao ZEPUHF 5T 18 1 1.86%~4.96% , Tiii ] F #2501
B 5T I A 7K H TN 300 3k 2k 2R 208 2.19% , 3%
A RS A S T AR B O X
JE A H it S N R 0%, R ECR AR IR A R B T
PR 2

AN b RS K R R R S WU AR
U ZRAL P G AR TR K R R B . AR LR A
JIEE CR AbFEAH HE , SR A2 5 25 B A T s K /R Ik
1 (P<0.05) I AME T, i SRR IG RS A I A
B, BRI T AR IE SRR 3058 KUBS: , 7 SR AR T A ol T
YR SRR, e SR I TIRESR
RS E MR Rt AT DR R R IG BEIRA B 5
1) 22 s 2By T 58 B 55 A 00 M B A PR AR K
PP CER R RER RIERR AR RS )b
e A, 32 = VE P X RE L 5 43 i W s R 1 FH
J18 ] B A RS A - A B Ak RN A A
JiO-3431 g - HEXF AL AR R R R B e

4 ZEig

(1) 35053 A ME IS 20Ut FH REA R FAAE HH TvT K RS
T K R Z MR, W R E AR ) RS o il SR P A%
P v R Y U A NEREAIG T H T 7K TN T NHE VR
JEVE(E . B IR R TN VR G (8 R RE DL S R 2 5 T
BRI . BlslR A RIEALNH-N b 3,

(2) R HH 7K TN 1 NH5-N ¥ B 5 25 28 1k #a # M
U, A 7 d Py, K R W BE R, Bl 22T B %
&R G BRI 15% DL R I T e, e s
— JE R T R R AR AV AR ) SR I

(3) ek Ut AT P2 A1 1 A FH /K 03 A9 42 T s T 4
0, DURFSE IR 52 4 N RSO B . o IR E T,
TR IR A2 A A A5 B A B A HH 7K R R
RBERRAIR T 22.8% , AR WK KRR T 58.5%, A&
WK R T 18.1%. 3R A B T HL 2 g 32 1 34
A5 VR M U 2Rt P 2 4 o R P R R R i R
MRAR , FLAR R R B 1 e AR RN A AL 3 75 22
HE— A5 -

S 3
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