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Effects of different combined applications of organic-inorganic fertilizers
on soil ammonia volatilization in open vegetable field of
the Yellow River Irrigation Region in Ningxia

LUO Jian-hang', ZHAO Ying', REN Fa-chun®, CHEN Xiao-qun', LIU Hong-bin®, ZHANG Xue-jun'
(1. Institute of Agricultural Resources and Environment , Ningxia Academy of Agriculture and
Foresiry Sciences, Yinchuan, Ningxia 750002, China;
2. Ningxia Yongning Agricultural Technology Extension Service Yanghe Twon Center , Yongning, Ningxia 750199, China;
3. Key Laboratory of Nonpoint Source Pollution Control, Ministry of Agriculture , Beijing 100081, China)

Abstract: In order to investigate the emission loss characteristics of soil ammonia volatilization in the Yellow River
Irrigation Region of Ningxia, a field experiment was conducted under the rotation system of open field broccoli and Chi-
nese cabbage from May to September, 2013 to have studied the effects of different combined applications of organic — in-
organic fertilizers on rate of soil ammonia volatilization, accumulative loss by ammonia volatilization, and loss ratio of N
applied. The results indicated that the peak rates of ammonia volatilization after base fertilization in open field broccoli
and Chinese cabbage appeared generally within 1 ~ 4 days, whereas the peak rates anticipated 1 — 2 days after top dress-
ing. Soil ammonia volatilization could sustain more than 10 days with high N application rates. Soil ammonia volatilization

happened mostly during top dressing fertilizers treatments in broccoli season (accounted for the total ammonia volatiliza-
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tion by 50.2% ~60.3% , except for treatments with only manure and low N rate application) . However, ammonia pri-
marily became lost during base fertilization in Chinese cabbage season (accounted for the total ammonia volatilization by
57.0% ~73.6% ). The maximal rates of ammonia volatilization after base and top dressing fertilizations in open field
broccoli ranged from 0.79 ~4.56 and 1.00 ~5.34 kg-hm~2+d ™", respectively, and the corresponding maximal rates in
Chinese cabbage ranged from 3.49 ~ 13.09 and 1.54 ~7.03 kg-hm~2-d~', respectively. In different combined appli-
cations of organic — inorganic fertilizer treatments, accumulative losses by ammonia volatilization during the total growing
periods of broccoli and Chinese cabbage ranged from 5.15 ~35.82 and 11.11 ~70.60 kg*hm ™2, respectively, which
were always elevated with the increase of total N application. The loss ratios of N applied in different fertilization treat-
ments ranged from 4.02% ~4.87% and 2.54% ~ 10.55% in broccoli and Chinese cabbage seasons, respectively, and
the corresponding contribution ratios of chemical fertilizers were 62.0% ~ 100.0% and 85.5% ~ 100.0% , respective-
ly. The contribution ratios of chemical fertilizers were upraised with the increase of chemical N application. Therefore,
with the application of organic manure at the same level, it is important to decrease chemical N application, reducing e-
mission loss by soil ammonia volatilization in the open vegetables field in this region.

Keywords: open vegetables field; broccoli and Chinese cabbage rotation; combined application of organic-inorganic

fertilizers; soil ammonia volatilization; the Yellow River Irrigation Region of Ningxia
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Table 1  Soil basic chemical and physical characteristics in the experiment field
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Rates of soil NH; volatilization during the broccoli growing periods with different

combined N application of organic-inorganic fertilizers
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Table 2 Effects of base and top dressing fertilization on the maximal rates and accumulative amounts of soil NH;

volatilization with different combined N application of organic-inorganic fertilizers

AEAPZE Broceoli

K3 Chinese cabbage

FEAE Base fertilization

FBHE Top dressing

FHENL Base fertilization FBJE Top dressing

pOBLi
Treatments TR A R TR A R IR P IR R
Max. rate Accum. Max. rate Accum. Max. rate Accum. Max. rate Accum.

/(kg'hm™2+d™") /(kg'hm™?) /(kg'hm™2-d™") /(kg'hm™?) /(kgrhm™?-d™") /(kg'hm™?) /(kgrhm™2-d™") /(kg*hm™?)

NO 0.79 2.05a 1.36 3.10b 3.49 7.82d 1.54 3.29¢
MNO 2.39 7.09 a 1.00 3.24b 3.81 10.18 cd 2.39 3.82¢
MNO.75 2.42 10.49 a 3.76 8.29 ab 6.36 22.85 be 3.49 8.20 be
MNI1 2.98 12.52 a 4.67 12.63 ab 5.79 23.38 be 3.86 11.04 b
MNI1.25 4.56 12.53 a 5.28 16.45 ab 7.55 26.19 b 6.00 11.73 b
MN1.5 2.60 14.39 a 5.08 17.34 ab 5.20 23.93 be 7.03 14.56 ab
MN2 3.75 14.84 a 5.34 20.98 a 13.09 51.25 a 6.72 19.35 a
N1 2.74 8.43 a 4.09 9.32 ab 5.60 15.29 bed 3.24 11.56 b

T A EE G A R NE PR IR 22 573k 5% B3 KF, IRl

Note: Values followed by different small letters within a column are significant at 5% level, and hereinafter.
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B RITE R I3 Z & B i U e 2 & Rt
A R BRI . AFRA VYRR T, 16
BT LR EIE R IR TN 4.02% ~4.87% , % +
B R A NE TR EE R 62.0% ~ 100.0% ; K3
BRI RN 2.54% ~ 10.55% , A6 HE 5Tk R Ky

85.5% ~100.0% . TEHfi A HLIEAY BT, H A+ 15
SN A NE TR 3 B Ak 2 SIS Y 8 1 5 o o 4 o
M H R I3 22 AR IE DTk W] s o AH X N1
ARPE FERRSR R 1262 MNT AR BE T () 3 5 &
SRR s BTG , (AR A A B 8 K, X U
R{of Bt A AL 3 B ) - 198 G4 R AR SR AN AT 240
(FEAPSE B 362243 313K 10.33.14.00 kghm ™),

3 shieitie

0 A A ) R A X 5 M3 T
RIBFFE & B, 38 G2 2K 00 258 1) 0 1 1R B A 5
1 KELHS 2 K, I R TELEIFIAILE 12 ~ 18 do Af/INFR
21T TR X M) I B0t ' 3 — 7 At 8 4 T IR
By, SR FH A W 3 S P R 2 SRR S JS
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B IESE 1R B A A, 5 10 ~ 11 Ri%IR
XFREOKE o ARIG A5 F T, B8 b AE RS AR [ 58 3
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KR EE R AR B (AR H 3 4%

S 055 1) T2 A S S FE R T 7R O T B BB, R4
K BEH R 70% ~ 80% . AWFFEH, AEM
SN JE A4 a4 e B AR R g AR K S 2R
B Ll 39.7% ~ 68.6% , i B )G i H il N
31.4% ~60.3% ,[% MNO il MNO. 75 AbFEAN, FE AR
ZE R Z B0 NEAL B A 2 45 0 R R A= TE B T B B
BAHTCHU AT AL FL T K BN B Bz 45 & 2R
PR A RAER A ZHEMN 57.0% ~
73.6% , BRI G RN FEBR B . A%
RA () ST T 2 0 5 - A (pH B A AL
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Table 3 Accumulative losses of soil NH; volatilization during the broccoli-Chinese cabbage

growing periods with different combined N applications of organic-inorganic fertilizers

FEHBSE Broceoli K3 Chinese cabbage
AR ZE . AE DTk % RAIER B ° JE Tk %
S — o PRERE R e R
Jif A * Accumulative L ) Contrib. Jits AL B * Accumulative Lo . Contrib.
Treatments N rates loss by NH; " li; S ratll.o d ratio of N rates loss by NH; " NSS rdtll_(;d ratio of
/(kg*hm~2) volatilization of 7Y apphe chem. fert /(kg*hm=2) volatilization ot Y appue chem. fert
0 /% o /%
/(kg*hm™?) /% /(kg*hm™?) /%
NO 0 5.15¢ — — 0 11.11d — —
MNO 114 10.33 be 4.54 — 114 14.00 cd 2.54 —
MNO.75 339 18.78 abc 4.02 62.0 283 31.05 b 7.05 85.5
MNI1 414 25.15 abc 4.83 74.1 339 34.42b 6.83 87.6
MNI1.25 489 28.98 ab 4.87 78.3 395 37.92 b 6.78 89.2
MN1.5 564 31.73 a 4.71 80.5 452 38.499 b 6.06 89.4
MN2 714 35.82 a 4.29 83.1 564 70.60 a 10.55 95.1
N1 300 17.75 abc 4.20 100.0 225 26.85 be 6.99 100.0

VI AR AT LI AR
Note: total N application including manure N input.

RE it Y AT 025 A A 3 24 &, O B it IES £
BTN AT IR AR, A [F A LG i
it T AR AR 2 A B A N 8 5k SRR
SN 5.15 ~35.82.11.11 ~ 70.60 kg*hm ™2,
LRt & B BG nd BG I, {HER T MN2 2R EE AR, AR
A HLICHLED it b FE MNO. 75 . MN1 . MN1.25 F1 MN1.5
Z[B], P 2 g S 1) T 3 s R il s A T R
H25 5 X AT Re SR A AL ICAILIE B it A R 4 ) 1 4
REFA, T T ANER A AR AR
BT, A LI RESG I I AR K B, BRI T O rh 2k
JIE, DT ARG T - eI S R 2 L A, A HLAE
P it AL RE A8 1 1= BEGSCAE W0 3, 8 1 S TC LA
[ FEA MLEE T, 38 T 77 AR 2 i TCHL AR, 1T
MEAREE AP RSEELI T, KAXZEE
PR R R R TR S X AT RE 5 K 3¢
A B AN R IR R . R AR
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