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Effects of Different Fertilization Patterns on Nltrogen Leachmg Loss from Paddy

Fields Under Reduced Nitrogen /' e <

JIANG Hai-hin'-** ZHANG Ke-giang' | ZOU Hong tao MA Ylng un' ", QU Qing-ho} GU Yan -ru' % SHEN Shi-zhou'* * -

(L. Agro Envuonmentai Protle( tion Institute, Ministry of Agn,(’uhule Rur_al Aﬁalr@ Tianjin 300191, Chmav 2. College of J‘Land, ihd Environment, Shenvang Agrlcuhural
Um\emty, Shemdng 110866 'China; 3. Dali Observation afid’ Exp‘énmemdl Stdnon of National Agricultural; Enwronment Ddh 671004, China) i —
Abstract Nitrogen leachlng Ioss in paddy fields is oné of the maln ‘ways of farmland non-point source pollutlonf To explore the suitable fertilization of rice fields in the Erhal
Lake Basin and reduce the mtrogen loss from paddy fields, a ﬁeld expem*nem was conducted by setting smgle applicdtions of chémical or organic fertilizer, combinedor 01gamc
and i inorganic application,, ‘and single application of LOIlerHled releasé fertilizer under reduced nitrogen conditions. The results showed that, compared with the conventional
fertilization tr'(laatment(gF) , \there Wwas™no significant difference in igelgrain and s[{_ay yield between the single chemical fertilizer lréatmem(Tl ) and the organic-inorganic
combined treatffient (13 ) ; the single organic fertilizer trectirient (T2 ) decreased“the rice grain yield by 13.0%, and decreased straw yield by 17. 1% ; single application of
controlled-release fertilizer(T4) increased rice grain and straw yield by 15.7% and 21. 0%, respectively. Further, compared with CF, the single application of chemical
fertilizer(T1) , organic fertilizer(T2) , and organic-inorganic combined application (T3 ) reduced the total nitrogen leaching loss at 30 em depths by 26.9%, 18.0%, and
33.9%, respectively. The loss of ammonia nitrogen leaching with T1, T2, and T3 decreased by 24. 4%, 36.9%, and 36. 6%, respectively, and the loss of nitrate nitrogen
leaching decreased by 40. 2%, 4. 8% and 46.4%. The total nitrogen leaching at 60 cm soil depths was reduced by 34. 2%, 26. 3%, and 42. 1%, the loss of ammonia nitrogen
leaching was reduced by 31. 4%, 35. 7%, and 46. 6%, and the loss of nitrate nitrogen leaching was reduced by 8. 0%, 10. 1%, and 23.9% for T1, T2, and T3, respectively.
The total nitrogen loss at 30 and 60 cm depths increased by 41. 6% and 14.0% in the single application of controlled release fertilizer( T4 ) treatment. Considering factors such
as agronomic and environmental benefits of different fertilization modes, T1 and T3 are suitable environmentally friendly alternative fertilization modes.

Key words: Ethai Lake basin; paddy field; fertilization mode; leaching; nitrogen loss; yield
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Table 1  Types and amount of fertilization application under different treatments
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CK 0 0 0 0 0 0 0 0
CF 0 297 450 180 127 195 72 90
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41. 6% . 5 Y it NE ~J 15 A ¢, 78 Ay Tk FE 4 VR
KT, K BN eI A 2R ik i
R ACAR EC , PRt AE A AR FE (T1) F#AIK 30 em RJE
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A Y 17545 ﬁ@fﬁﬁﬁﬁﬂ&}iﬂlﬂﬁﬂfﬁgmw, y
%ﬁﬁﬂcﬂlﬁw (T1) FEFF = AH %mﬁﬂlﬂ%ﬁz%
B % 7,61 dehm . TR A LI AR R T2 A%
FEFF =8, Wﬂ 17.1%.
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.“I - J.-‘I:-"' i _J F e %’2 f}_ﬁﬁ‘%‘ AT K
[ “r i Table 2 Led(jnng loss of nitrogen in pdddy fields
”'“: 30 cm R 60 cm R
b3 BA SR aia AR aia B SR iia IERORA Laid
/kg+hm =2 /kg-hm =2 /% /kg-hm =2 /% /kg+hm ~2 /kg-hm =2 /% /kg-hm =2 /%
CK 7.74 £0.31c 3.21+£0.66d 41.5 1.31x0.18b 16.9 8.69 +0. 12d 3.73+0.76d 42.9 0.82+£0.21b 9.4
CF  13.52+1.88b 6.10£2.90ab 45.1 2.09+0.69b 15.5 14.05+1.23ab 7.46+3.84a 53.1 1.38 +0.24b 9.8
T1 9.88 £1.00c 4.61 £0.80cd 46.7 1.25x0.16b 12.7 9.24+1.11d 5.12+0.62cd 55.4 1.27+0.24b  13.7
T2  11.09 £0.84bc  3.85%0.37cd 34.7 1.99+0.35b 17.9 10.36 £0.50cd  4.80 +1.12cd 46.3 1.24+0.23b  12.0
T3 8.94 +0.32¢ 3.87+1.05¢d 43.3 1.12+0.20b 12.5 8.14+0.43d 3.98+1.04d 48.9 1.05+0.19b 12.9
T4 19.14 £2.57a 6.28 £2.22a 32.8 3.66+1.03a 19.1 16.02 +2.68a 6.33 £1.5labe 39.5 3.16+1.08a 19.7
1) RS R/ING F-BER R AL B 25 57 3 (P <0.05) , T [H]
F3 KBHFHMBEF2/t-hm ™.
Table 3 Grain and straw yield of rice/t-hm =2 3 .LT‘I--L%
pOBL HPRLT™ FEFF 7 i
: - - 301 STt RO ) A P I R 2R 3 R ) R )
K 7.98 £0.55 5.74 +£0. 82
; B Sk = SE=%
CF 9.61 £1.53b 7.37 £1.41b ﬁ%}E7K*H[EE{KI§)I&ﬁﬁ}E‘Hij(E@ ii%]jn%z
(= = A N IN 73
T1 9.79 +1.07b 7.61 +1. 14b *,{Bﬂiﬁﬁﬁﬁﬂﬂlﬁ/\mﬁ%?{fﬁ%ﬂ& %HEH
™ 8.36 +0. 61cd 6. 11 £0. 40cd THEREZARS RS T TREARS &, BAK
T3 9.10 £0. 48hc 6.96 +1. 19bc 52530 em F160 em B R HIKE R S A3 L
T4 11. 12 £0.95a 8.92 +0.9%4a

ACAFAE—2, {5 30 em TR AR FH IR IA A RO K
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T 60 em TR PRI T4 R0 M . R I A A
30 cm 1 60 cm B RS KA 6 AR B &L . JEAE
W > Ay BRI > AR Y i AT HLAR b BE (T2 A
T3 ) 75 AT WL P 5 7 T8 K 360 T, O 30
KR AR, A7 HLIE A HLAS S0 1 il - S A7
EAEAE TAE K Bk K Hh, WA 5% L b v
B BETL 3 5 v 2 A T [ R 5T 4 SR —
BT 2 U TE 45 K B AR A R oo
/NS 7 5 I A Ak 8 RV B /NS I 5 TN
AR, A ST 485 SR — 0, KR A T
AN FLR R RS 2 3 e T 7K P 28 22 2 i
FEE S22 | 1R F oP B3040 28 2t 2 LA
ST R F R KRR KR B IR R &
%, KR E WO KR, S BOK RS 5 R
HAZ S &MWL ANEEEEZ 30 cm A1 60 cm &
RS EE R V0V 7 RV B 2 B B AR > JEE ) >
FAIE A0 56 P A AT 6 A LR 53 25 (s
R VR A R 33 B Ry SR Tt £ 45 L
I 0 2 KRR RSO 22 T, 7 2 B A £
W i B, T 4 A 30 2 B IR 26, R 25 P IO
U 5K, SR TR WV R A e e

5L P B g ds B — B I IR R e

%@ﬁax@mwﬁﬁ@mmﬁﬁmﬁgkgm%
> SFUENE 0 ST AR , o 58 AR R e
o S A B I 5 RV A B I

FEE % 10,20 mg o™ /2 A7, W1 A FORE e 5 e
sir R VA R AT o L 5109 % 89197

GIEY LAV W Rill oy b
DAAR, fh 2 DUA LA | BB 45 A il 25 R B
FEAE.
3.2 R[]t AT AR X0 A D ROIA AR LR =Y
Al
AR AR FEZEW, B, T WD,
- SR I A R 2R e ] S e i ATk e R TR
AR T R K Ak T K A 8 AR
AR R 58 20 1T K b, T8 finsK 44 i) &
BB, AR I 5 R REH 30 cm 160 cm
TR B T IR Y SR K & 4 I FE 7. 74 ~ 19. 14
kg-hm 2 F1 8. 14 ~16. 02 kg-hm ~2 Z[f], 23 51| 5 Hi AE
MHE2.67% ~ 7. 17% F1 2. 56% ~ 6. 51% . ALAE IS
oAb P S AR AT TR R B U KR o, A ML
R Ah FRARAS [v) A ik /0 1 FH OBV B U R o, 28
PR AN TR FH A B AU K B Maeda %577 [
TF 5% 38 2o < 0 67 3 36 AT 52 (R AR A Oy it FH A AL AE
A DL AL 60 om TREE AR kA, IR B 3 & 1
MU AEY) = a2 = T IE 3% 43 R R

FERRAR IR M (EL e FH A LI SRR %
FE AL LI NIRRT 4 3
| X B SRS 4 ok 3 K 260 5% T 9 2%
B, A R R RN 2 /Y AR kR R = O 24057
kg~ hm ™2, 15 B ZUNE 4% Ak 3 026 bk 90 2 e
11.54 ~17.35 kg-hm i FH 5 B RUIE 2 38 AR R
FIVERUR B, X5 AR 1 45 BRI, AT RE R S A
IR AR Y b 2 5, B A AT R A
9 A N TR A A L3R T E At A A A 35040 42
(BRI 4y, PRI R 5% B 7E L SR B v | T
S HOK R 2 G A A B S R L e s T LA
PRI b . i 5 57 K AR [ A
KFEH HIEARBIROIREY, 20 ~ 120 em EA
WA HAE 1. 68 ~4. 69 kg-hm > Z[i], 7£ 20 ~ 40 cm
IR E A, A RN 5 2 SR i A IR
W2 BT /N T AR, 3545 T 00 b 7 X
PERRAT 5 , 444 HELE 60 cm VAEE T LARSTR ¢
3 KRR RE 182 , kR i R Bl s oA
R AR S T s,
3.3 AR KRR 4
FHFFE WA A 3 e 1 T
b AT HE I Wl R AT ) SR e
A AR AT , B PR R A 0 R R
PN 18, 71% 5 HAUMT SR R 209 3 A K
FRRPRLP TR AT = B 5 5 6%
JEAPUIET A 3E25% T it A WU, KA i 7= i
HHUMENE TG 50 45 2 5 5 T HLIE S 26U AR A Fr b
PR 2 5 RRAI ™ &, BRI A 5. 31% 1 13.01% . 4k
I Tt L T L84 S0 00, 2
A UR AV E YIRS IR E A K R H P
PR ik, TR 28 G2 5 BR B2k A —.
AT 2 B, PN Uk Hk T G 3 A ML A Bk
PRI T LA BB SR

4 it

(1) TEWD 20% Jiti AL it 4518 T, Bpit Ak 2 Ak 3
A AILTCAIL LT A K R R R RS AT 7 1 TG .35 22
S, T BTt AT AL AL PR P AR K ROk R RS AT 7 2, B
Jit 5 42 R N AL B K REpA AL RS 7 12

(2) B AL AE AL BE T FEAK 30 em 160 cm IR JE
IRV VR R 1, PRV A I it P 1 ) Bt A
HLIEHLBC AL BE AT RIS 30 cm 160 em TR
SR B, 27 45 R N A FRHE N AE HH 30 em Al
60 cm FRIE I RS A &

(3) £ 75 HEAS [m) it A =X ) A 2 2 R B 45
SR Z | Bt AL AT AL BURD G AL T ML B e Ak B
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