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Comparing the Ammonia Volatilization Characteristic of Two Typical Paddy Soil

with Total Wheat Straw Returning in Taihu Lake Region
WANG Jun'?,WANG De-jian' ,ZHANG Gang' ,WANG Yuan'

(1. Institute of Soil Science, Chinese Academy of Sciences, Nanjing 210008, China; 2. Key Laboratory of Soil Environment and
Pollution Remediation, Institute of Soil Science, Chinese Academy of Sciences, Nanjing 210008, China)

Abstract: An experiment using monolith lysimeter was conducted to compare the characteristic of N loss by ammonia ( NH, )
volatilization between the gleyed paddy soil (G soil) and hydromorphic paddy soil (H soil) the Changshu National Agro-ecological
Experimental Station of the Chinese Academy of Sciences(31°33" N, 123°38’ E). Three treatments were designed for each soil type,
i. e. control (no urea and straw applied) , nitrogen solely and nitrogen plus wheat straw. Ammonia volatilization, flood water NH," -N
concentration,pH and top soil Eh were measured during the rice-growing season. Results showed that the NH; volatilization flux and
cumulative N losses by NH; volatilization from G soil were significantly higher than those from H soil, the average cumulative N losses
being about 41. 8 kg+hm ?and 11.2 kg-hm >, or 15.2% and 3.8% of the fertilizer N, respectively. The average N loss by NH,
volatilization during the tillering stage was the highest among the three fertilization stages, accounting for 29.4% and 8.3% of the
fertilizer N for G soil and H soil, respectively. Wheat straw returning significantly increased paddy filed NH, volatilization losses.
Comparing with the sole application of fertilizer-N, the cumulative N loss by NH; volatilization of fertilizer-N in combination with wheat
straw was increased by 19. 8% and 20.6% for G soil and H soil, respectively. In addition, ammonia volatilization fluxes showed a
positive relationship with the flood water NH,” -N concentration and pH for both soils, but the relationship with top soil Eh still needs
further study.

Key words : straw returning; Taihu Lake region; paddy soil; ammonia volatilization; nitrogen losses
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Table 1  Basic characteristic of two typical soils
- ol AL e AR LRy HEER o
/g-kg™! /g-kg ™! /g-kg™! /mg-kg ! /mg-kg ! /mg-kg !
Lyt - 1.83 30.8 0.93 161.3 13.1 121.3 7.4
et 1.45 25.6 0. 67 108.2 8.4 76.3 5.8

1.2 kit

TR0 SR R AR 0L A, A & B2 100 em,
HARHR 48 em, JFUIR T AR T EARYE SCHR (28 ], &
B ER AL 1 B S, F R A
B, T AP A M 4 i B OJC AN R AU (240
kg+hm ) Fl4im & F% (5000 kg-hm ) + & (240
kg-hm ™) X 3 A~ Ak B, 4 5 WNO, WN240,
WSN240 7~ 2 £ 4b ¥ HNO . HN240, HSN240
FoREPe A, BAACH 3 RE S BEVLIX 4 HE
H. RIE Iz B HENE E 40% | 4rBEIE S 20% | B
HE5 40% , /05T 6 AH24 H .7 H2 H.8 A6 Hifi
FH. 3 /4 B (%) B 45 I8 &= A 8D, 43 3058 15, 90
kg-hm > (HERHE I N, P, K LRSS &) , B
(ITBEERES ) 5580 A0 (SRR ) F7E M FEE — Wit A
FH 38 B /N 22 RS AP LAR % 520 440.5 g-kg ™',
EREETEN4.02 g-kg ™ BRAE LN 109. 5. KFEHR
FAE N 23 7Cm K FETF 6 H 24 Hif®L, 10 H
25 Hk.
1.3 FERCRESIE
1.3.1 & RE

SR A 2 3 2 20 20 s A A e, AR
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BEIS R A K A PR — B A=, BT

E‘i%ﬁﬂ‘ﬁﬂﬁ’l‘ﬂ,ﬁ*#’l\%ﬁﬁéﬁ 25 mm #HX
FL, BB 032 500 mm Ak, DL L AR
s SORG FHNH, #5 K 00 1520 5 55— RS
L, 5B 2% MR A RSO AR E , WO -5 B A
AR PR LS AR 9 P = A SRR
HI7E B A AP 15 ~ 20 WPV O TR B
08:00 ~10:00, N4 14:00 ~ 16:00 #£47F 2 h Y% 4L
A , P U 5 (-3 5 A DL 12, THR AR
R RSP AR B WA 1 R,

WA

N N2

W B SRR
Wk

1 SSHEHKEE
Fig. 1 Sketch of NH; absorption equipment in the paddy field
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W 2 R R (I 2 T e e 2 R A D
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SEHE A X N ALY 1,20, 1. 88 1. 94 £, Sl
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ARG R H AR | A B e 2 2 0 BE AR A 2
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PEOE T RZAE LHOR A BAh, AL | 4 BE
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34.1°C,3 B AR BE K & 530 R 5.8, 54. 1 FlI
0 mm, AT 5 B0 T 4% it AT 10 095 & o R 10 25 57
5% 2 B, R [a] it A Oy 5K 25 5 e 09 R R
RUSOT A | R T R R R A Y T K
R R i R 3 PP s B A RS R &
HOR A KB RZ . SCHK[ 25,26, 28,33 XK
WL X S+ S R R E R MRS R B
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Fig. 2

Dynamics of ammonia volatilization flux with different treatments
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A2, 1 kg-hm > jifi HE kb BERS 2 7 9 & 5 & i Ok
39k 41.8 kgohm > F111.2 kg-hm >, 4351 5 & B
FHEERY 15. 2% 1 3. 8% , Sl + 245 & 41 2k & B ie
FA 3.7 £ AR )it AR AL B 2 R A T g
INT PIRR A S RIS S A e RS A
INZEEAL 21 28 45 & 458 % LE B 2008 43 5 34 m 1
19. 8% F120. 6% . 7E 3 A AL A A w9 b 1= 1 119
FREERUR A B W e, EIE IR Z
TREAC 1 5 A1, S = R 200 43 B A A 0 R ik
FA G AU B 29. 4% F1 8. 3% , FEAE 43 51
B 12. 1% F1 1. 8%.

Lot A e e+ FENE 5 43 BEAT 19I5 A
o TR R Y 69. 2% 1 80. 2%
FRARB R R 2L KR K, X 0l 6k
S TKREIEAE | 4y BEACI , U FH =5k, 6] B

B /KRR N AN 23 BERT T A A B, A
1775 5 FOK o IO i 2 L i
Ve 3 BENE 011 34 2 2 K 461 2% 232 43 ) R 29. 3% il
8. 3% , LMt - A K A0 O T A g
T+ M EE KRB IAR TR Xl gE i T
0 BT (75 =7 o 9 W I N 1 SR o3
Jite 8B RN 22 AT i IR A B R R AR K4
514 38. 1 kg-hm > Fl145. 6 kg+hm ~> | 43571 5 ZUIEFH
Y 13.8% 1 16.7% ; B M EIE L AR
434 10. 2 kg-hm 71 12. 3 kg-hm >, &L
FHHEEA 3.3% F14.2% . EAAWFFE A, KI5 H X F
TR &R R ARG+ A 3.7% ~
38.7% PP HPR AAE 3.T% ~22.9% . A
TIF 11 5 i = 38 i 2 208 404 ki 2k e B S 1
P AR R R i 8 L3I, i T B2 R AU
LA | AT | AR BRIAIRG R A 2 R
E/‘J[33].

F2 AMABLISELZRAERSREASMLEGY
Table 2 Cumulative amount of NH; losses and the proportion of applied N lost as ammonia volatilization in different soils
1 N o = SE e e A L
HOKE ghE Fit ALK 2/ kg hm ‘ THERR HA R % \
e ST BENL AL it HAL Sy BENE AT it
WNO 1.9e 1.9d 1.3c 5.0e — — — —
G+ WN240 13.1b 12.9b 12.1a 38.1b 11.7 26.8 11.3 13.8
WSN240 14.8a 17.2a 13.6a 45.6a 13.5 31.8 12.8 16.7
HNO 0.7e 0.96d 0.5¢ 2. 1e — — — —
et HN240 3.7d 4. 3¢ 2.1b 10.2d 3.2 7.0 1.7 3.3
HSN240 4. 4c 5.6b 2.3b 12.3¢ 3.8 9.7 1.8 4.2
1) Al — S F B R R R AL 2 [ 7R 2 5 P <0. 05
2.3 EfEaiid M T PFOKAS K PNE -N b WNO, WN240, WSN240 & 45.1% . 27.5% .

W

FEAF A REIA H T AN [a) it NE 3 254 -+ Fn e e +
M 7K TP NH, -NA IR B AR fRRFIE AN 8] 3 R, 45
FEUH | Wb A 3 I 1 2K NH, N 2 A it AR A
2 d IRBGAE , Bl S 20T B, OF T RREIE S 56 5
~7 d B BEOK . PR 8 K b e S AR
JE R AR Ak R 5 5 T o - 08 ) 24 R R R — B, R 4
FNCHIE T, 22 f 0 W S & 35 00 1 PP 4 338 1 1 /K
HINH, NV EE. 4+ WSN240 4b BEILAR | 4> BE
B . FEAE 3 AY 1 2K NH,-NSF 23k 5 20,6,
12.2, 11.2 mg-L™", b WN240 Ak F 43 5] 8 i 1
19.2% . 29.8% . 20.7% ; # ¢ + HSN240 Ab 3 3
JIE | ArEEAE | FEATIA Y K NH, NP 29 B 43 5]
H17.414.8,10.3 mg-L~", L& HN240 4b B3 542
BT 10.1% . 23.8% . 21.6%; HNO, HN240.
HSN240 AbF 4 BERE I FH 1 2K NH, -NSFE 3473 5 4331

21.7%.

WF5E 25 W | T 7K e 2 R0 B A8 A 3
5 R R AR — B W AR I S 5 2 d;
PR - 38 G 42 3k i T T K NH,-N e B T v i
BETE, D5 e & AR y 5 HmK
HINH, -NYR B v B9 RITFEGr 0 y =5.092x +
17. 615 Fl y = 2. 443x +12.726, X% R T BRI P E &
43R 0. 705 F1 0. 859, H 2 5 & i K 5 i
JKHPNH, -NY B Z [ 2 B3 (P <0.05) IEFH R C R
(K 4), X 5a0 AFFsTa R—80> % HimKk
NH," -NV& B2 52 W A5 H 2095 2 MR EEHE KR
324280 REFE A H A BRI T H T K P A U
W DT i T 2 R 1R R A LA T RH
15 T NH," -N3E A - 40 181 7 0o B Wl 2042 1) i o<
[ 52 B RISV RS FE 8 005 02 1F R 2K A,
AT 2 g it FIES 400 3080 L T 7K NH, -N e 38 R 4 4% ok
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