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Effects of liquid fertilizer on NH; volatilization and N,O emissions in drip—irrigated cotton fields

WANG Fang-bin, LIU Kai, YIN Xing, LIAO Huan, SUN Jia—lin, MIN Wei, HOU Zhen—an"

(Department of Resources and Environmental Science / Key Laboratory of Oasis Ecological Agriculture of Xinjiang Corps, Shihezi
University, Shihezi 832003, China)

Abstract: It is of great importance for agricultural green production to study the effects of liquid fertilizer on nitrogen loss in drip irrigation
cotton fields. The experiment consisted of five treatments : no nitrogen fertilizer (NO), 300 kg N+hm™(TN300) conventional fertilizer, 240
kg N -hm™?(TN240) conventional fertilizer, 300 kg N « hm(LN300) liquid fertilizer, and 240 kg N - hm?(LN240) liquid fertilizer. The
results showed that application of nitrogen fertilizer significantly increased soil NHj volatilization and N>O emissions in drip irrigation
cotton fields, and the total losses of NH; volatilization in each nitrogen treatment were 1.7~3.8 times higher than in the NO treatment. The
cumulative N>O emissions were 1.8~2.7 times higher than in the NO treatment. The LN300 treatment reduced the NH; volatilization loss by
42.4% and the N,O emissions by 14.1% compared to the TN300 treatment at the conventional nitrogen application level; at the same
nitrogen reduction level, the LN240 treatment reduced NH; volatilization losses and N,O emissions by 29.5% and 18.9%, respectively.
With the same amount of nitrogen fertilizer input, the application of liquid fertilizer significantly reduced the contents of NO ;=N and
NH:-N in the soil, and the activities of UR and denitrifying enzymes in the soil were also significantly decreased. Correlation analysis
showed that the total amount of soil NH; volatilization and N,O emissions were significantly positively correlated with 0~20 c¢m soil NHi-N

content, NO3;=N content, UR activity, and NR activity, but not with soil nitrite reductase, hydroxylamine reductase, Ni R activity, or Hy R
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activity. Compared to applying nitrogen with conventional fertilizers, the seed cotton yields of the TN240, LN300, and LN240 treatments

increased by 12.6%, 9.1%, and 24.5%, respectively, and seed cotton yield increased by 10.6% in the LN240 treatment compared to the

TN240 treatment. In summary, the application of 240 kg« hm™ nitrogen to liquid fertilizer can significantly reduce nitrogen losses in drip

irrigation cotton fields and can increase cotton yield, making it a recommended fertilization measure.

Keywords : liquid fertilizer; drip—irrigated cotton fields; NH; volatilization; N.O emissions; enzymatic activity; seed cotton yield
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ZEEATAS A g b, AL BRI R L AE
R AEA KA R 43 6 YR Bt /KR it 45 Ah R 4 ES it
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T D — 350, B AR FH KCLAT KHLPO.#M 55, R[]
IF 0 E 91 53 TC DL 1o HCAth /8 FHLA it 5 21 3 K FH A
PR3
1 RE)HEAE A 3 b 1 43 B (%)

Table 1 Proportional distribution of different

fertilization periods(% )

15 H i AE YU 43 TE HL 8] Proportional distribution
Ttem 1 2 3 4 5 6
N 15.00 20.00 20.00 20.00 15.00 10.00

P>0s 13.33 13.33 20.00 20.00 20.00 13.33
K>0 10.00 20.00 20.00 20.00 20.00 10.00

1.3 MiKIEFR R 3%

3 NHs % %% < >R % 1 %97, L1 0.01 mol - L™
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T=X[(Fu+F) /121X (Di=D;) X24/10° (2)
K T N0 BRHECE , kg - hm™; FF Fa 53 5100
55 R i+ 1 UCRAERT 1 N0 I HEBGE i, pg - m ™+ h™';
D H Do 53 50 R 55 i i+ 1 UCRAEITE], d324 R 1 d 10
IINETEI 5 107 Ry B e i R K

B TCHLA F I G M AR R e R
[F] 20 R AE 0~20 em 12 J2 1S8R A, 000 R 2 1 18
TCHLS A & NS P . NOS—N A NH;-N & &K
2 mol - L' KCIR & J5 1 FH % L3 sh e A A0l g . +
ST IR I A R DT IV T D 0 P o i it 1 2
e 2 BSCHR 24

R AEAFAR 7 1« 72 A6 WOER i A A6 )™ o, B
Ja W
1.4 BUELE S S

B T34 0 22 &4 ] Microsoft Excel 2003 % 4
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AT

2 ERGH

2.1 TEENESRTK

HRAEASTA] B AR 3 Y 0~20 em 1338 NH;-N 5 540
Bl 1(a) . A R [R AL B 4 38 NHI-N 7 28 fb 78
1.4~6.8 mg-kg 'YEFIN . &ML FT AP, 113 NHI-N
& IR 2 L) TN300 4b 3 iz 5, B TN240 4b 3538 i
12.3%~75.5%. [l —Jiti B KF T, 5 000 Ab #1415
NH;-N & &8 448 T 5 AL AE b 2, BEAIR T 4.5%~
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25 A B AR A B JIE A 1R] 4 3E NOS-N & S IR 2 LA
NO Kb FE AR, K 4.1~9.4 mg-kg™'o it A AL P 1 4
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WL K SF R, LN300 Ab #4358 NOS-N 75 & 5
TN300 4b P & Ik 9.4%~49.0%; I & 20% /K F T ,
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22 TENHIELR
22.1 HENHIELIHE

3 NH 5 & S DL 2. A8 AR A Py, NO
b P - 38 NHs 45k 1 B A0 I sl A K, S8R 7E 0.1~0.3
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Figure 1 Inorganic changes to the 0~20 cm soil during topdressing
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Figure 5 Cumulative N,O emissions during topdressing under

different treatments(June 20—August 16)
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Figure 6 Effects of different treatments on soil enzyme activity
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Figure 7 Seed cotton yield under different treatments
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NH: #5 % 2L R0 28 45 W% 37 43 TR JCRN 436 P 5t 2
HA—E WEE R o R Uit R 48 G e AT S
FE - TR 05 T, AR R A 2 ) A
KPBEARET, AR P Rt 58 45 &9, b
RERM A

AR AR S B X T RRAR IR B TS Y 2 ¢
B BT A S AR R AR AR L, e AR R AT
S0/ T B SR NLO HEC (H B e 20 X35, NLO
i) SRR HE It B 2 35 K0 A5 R I T i
JE U6 2 209% 1) Ak 2 A 0 it 20 Ak BB AR T 19.9%~

F2 SEEMEES 0~20 cm T ETELHSEINEEF R HE K

Table 2 Correlation between gaseous nitrogen loss and inorganic nitrogen and enzyme activity in 0~20 cm soil

NHi-N & NO-N&E  JRmgEE
NH;-N content NO;

RIS EAIRIC IS L 5t
it {eiREs T

=N content UR activit . . .. .. -
conten A NR activity Ni R activity Hy R activity NH; volatilization

NH R S N0 BEHE
Accumulation of  N,O cumulative

emission

NH:-N &
NH:-N content
NO:-N & i
NO3—-N content
JOR Mt
UR activity
T R 30 D e
NR activity
VA i it e
Ni R activity
PRI 0 D e
Hy R activity
NH, # B

Accumulation of NH;

1

0.947%%* 1

0.725%%* 0.802%* 1

0.904%#%* 0.946%* 0.8927%

0.376 0.166 0.049

-0.047 -0.307 -0.319

0.9497%%* 0.972%%* 0.861%+*

volatilization

N.O 2FHEIGE

N>O cumulative emission

0.846%* 0.929%* 0.902"

0.158 1
-0.297 0.695%* 1
0.9837#* 0.212 -0.214 1
0.980%** 0.030 -0.442 0.947* 1

RS A A TE TP

Note: ** indicates significant difference between indexes.



2360

24.4% ) N,O HEJL , ST AR S5 R — 3. ILARAR AT
TR IR AN it FH 3 VR A 35 AR e
AL FR AT AR 14.1%~18.9% A NLO HERL , 156 HH 75 70 2
A I NLO DR . R R AL R e A
AW 5 B SK BN T 58 A, 38 ek X L O B il 7
IR /INGS B AT L o) 422 i e - 38 v R0 A A i P
TR AL SR AR SR AR NSO PP AR 0 E R AR
Ak — B2 T A il 5 2 1) R /N e NSO HE R 1) 5 i) B 2509
AR 5T 2 B, - S m Ak S hs A i s ks, AR
NoO HE R 2215537 AHIF 5 Hp [R) it 0 T T VRO b B
BRI NE Ak 334 25 WG T - S R i D I P
TV TR A TG 1 DA R P i D G 1 o ek, HE sk
FRPE R N.O HE M BN R 5 R B
NERHA B T2 PR AU ZE AW, DA 3k e s 4k
BRI A A A b )l o SRR AT R T
JEYINO-N i, /b T N0 HFHl .

FE— T P, VR 07 St B A 2008 A 3
T A0, 224 30 1k — 22 it R B, SR 3E WE RAs  m
LR R BAEY R . AT K B A 240 kg -
hm 2 2 BEARAE 77 i 0 3 5 T2 300 kg - hm > Zb 3, 156
A 4 4 b B Rt 2L o DR 20% 1T S 3 4R e A AE
o A ST I Y T E A A i & i A 225~300
kg - hm > 5, B 76 ELAG 450 15 1 45 40 2% B AL ),
255777 A ) T RS [R) b X RS, it R =X
FIIAT . 12 E R AED T, YA E A
RS 1 13 B = i B T 1A, 16 B I A i
R R Al . 5 bR TV it AR A
HEMI TR HER] , B A FIR U E AR R Wl . wFoE
FEH /D& 2 R ey T B R AR AR R R R,
PR AR AL 5 [ s AR A A AEAS [R5 B R Mgk 7
A EL O] (R UEAR AL PR Ak A B S IR K
PRIR W IE AT 5 2 B A AL o, [ S it UK R R AE
GALAEEE S T 9.19%~10.6% , XiF 4 b Ak 7= e i3 B A
B S, AR5 3R B it FE VRV IS T B 4l A 0 A
TEFE AW, B F R AR5 B TE J, 3 mT B S it FH
TR = B = R A

4 it

(] — 5t KT it RO A LA A vl 2 2%
FEAR 0~20 om - J2 I TOHLAS RS i IR 5 1L i
P s D S e IV i PR A Jer I 1 R R M e i i
P A R0 T E AR FONHL A5 R A N0 S, 58
it K AH LG, 980 20% 20T 25 4 e A AR i

L e 5395 104
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