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Effects of CRNF Application on Nitrogen Dynamics and Loss of Leachate
Water in Spring Maize Soil in Hilly Area of South China
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Provincial Key Laboratory of Nutrition in Common University » National Engineering Laboratory on Soil and Fertilizer
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Abstract: In order to improve the nitrogen use efficiency and reduce the resource waste and the risk of
environmental pollution, a study on the leakage loss of controlled release nitrogen fertilizer ( CRNF)
application in hilly area of South China was conducted. The effects of CRNF (T3~ T6) application on
nitrogen dynamics and loss of TN,NO; ™ —N and NH, "—N in leachate water under different treatments in
spring maize soil were explored. The results showed that the leakage water was 3 888 ~3 948 L. when the
nitrogen application rate was 168~240 kg N/hm?”, hence fertilizer application rate had no significant effect on
the leakage volume (P>>0.05). Average leaching loss concentration of TN, NO;  —N and NH, ™ —N under
T3 treatment were as follows 32. 66 mg/L, 29.41 mg/L, and 0. 26 mg/L. Compared with the application of
common urea (T2), T3 treatment with the same amount of nitrogen application rate decreased by 24. 99%
(P<C0.01), 25.56 % (P<C0.01) and 25.71 % (P<C0.05), respectively. Meanwhile, the loss load decreased
by 24.10 % ( P<C0.01), 25.62 % ( P<C0.01) and 18. 97 % (P>>0.05), respectively, and namely 53. 07,
47.14 and 0. 47 kg N/hm®. When the nitrogen fertilizer application rate was reduced by 10% ., 20%, 30%,
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the corresponding average TN loss concentration were 28. 81, 26. 50 and 24. 34 mg/L, which decreased by
11.79% (P>>0.05), 18.86 % (P<C0.05), 25.47% (P<C0. 05) compared to T3. Similarly, the loss load were
41.78, 36.62, and 33. 90 kg N/hm®, which decreased by 21. 27% (P<C0. 01), 31.00% (P<C0.01), 36. 12

(P<<0.01), respectively. NO;~ —N is the major component of leakage nitrogen loss, which accounted for

88.83% ~92.75% of TN loss load, and DON was also not negligible. During the planting of spring maize in

dry land, the CRNF application rate with 192 kg/hm’ could effectively reduce the loss of nitrogen leaching

and the risk of environmental pollution, and even increase yield and efficiency.

Keywords: CRNF; nitrogen application rate; leachate water; nitrogen loss
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(P<C0.01) s NH, " —N 5 & A /b, 4% it JIE Ak 22 (1] 5 2
FEBIAL 5 TN #1289 0. 83% ~1. 15% , %38 JR % 4b
FEONH, " —N #5167 far £ G L 22 B BUIE T3 Ak 3y
H23.40% HE R AR B E(P>0.05), [t T4A~T6 4b
PHA A 31.82% .41, 46 % ,48. 72% , 2% F ik )
7K (P<C0. 01) ; DON i 2K 1 fif 1) £ 96 & 7
T2 Qb PR AR B AUIE T3 AbHi i 70.70% , 2 ik
FH K (P<C0. 05)  #2 B AL &b FHL ] DON 1 2% 171 iy
XS BR B E(P>0.05), 1 H.KE % i 2 & 1 0
B . DON #1517 faf A8 A 3 A — 8 I AL M, T2~ T6
AEFE ) DON it 2% 47 20 ) i 2 i TN $it 2% 2 1
13.33%,10.29%,6.22%,11. 41%,8. 23% , F W
BEEIE Sk DON & i £ 2% 7 AR /Iy, HLB AL T3
PR ZE . AHICHE ST 2 B DON $8 45 5 F AE R} 2
5 gk R,
®1 BEXEKBAPASRAEFHIRKAE
TN/ NO,”—N/ NH,"—N/ DON/ FE ik

i (kg+hm %) (kg*hm™?) (kg+hm™?) (kg*hm ) H&/%
T1  12.83¢E 9.25¢D 0.15¢B 1.30¢B -
T2 69.92aA  63.38aA 0. 58aA 9. 32aA 29,13
T3  53.07bB  47.14bB 0.47abA 5.46bAB 22,11
T4 41.78¢C 38. 75¢BC 0. 44bA 2.60beB 19,34
T5  36.62dCD  32.02dC 0.41bA 4.18bcAB 19,07
T6  33.90dD  30.72dC 0.39bA 2.79heB 20,18

R P ECFE R ORNE K NG R4 ) 3RO A B R 2% S A B 3
(P<<0.0D) B i 3% (P<<0.05)
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5 LT iR ERE K AN LA R B IR R
T 2% (1) G S 7 il A ot B0 Rt JE o Ak . S
WEFHAEZ SR . T2 F T3 b3 4 15 1 2 K Ak
T AEAE 25 5 HLY 3K 3] I8 35 (P<0. 05) B i g 3 7K F
(P<<0. 0D (BT NH, " —N) . i i 45 B¢ U0 s it
R & B, T5.T6 4b P BE 06 A & 25 4% 4l /W £ TN M
NO, ™ —N #4 gy 6 far .2 NH, ~—N F1 DON 5k f fof
W RIK 5B 2 KT (P=>0. 05) 5 13 B 45 8 280 A0 Ul £ it 1)
FEIEM A TN HNO, N 46 2 im0 AR
Ko SEPE R AN R (A5 2% B o it 2 L AR b
RANHE 1227 ~17 % LA, o NOy — — N i 2K J2 4
Xof B4 i 2 A 2 of R A i G B . DON R 22 .

g bl WL, 4 BRI b A i 168 ~ 192 kg/hm®
I B8 1% B 0 R AIG 48 ) S0 2598 T 5 2 L DT B
KA TS e g XURS: o I Aol it S 7K P S 75 S I B A B
T BN FOR R I 7 0 A R R LR AN
2.4 ERREREAESTESREZHRATUXER

W 1 Al 45 R o A B L 45 AUIE i ]
5B IR A S0 2 IEAH GO R A b, B R
PR MR R W . Ll M AR R 0 & B A
IR oK H B AL 5 . TN fT NO, —N iy
B AR B s Cy ) Bt il 280 Cao) 40 389 J000 T 22 48 250 o 5k
HHN & 6) L, B y=11.63e™ " (R*=0. 833 3)fl y=
10. 428e™ % (R* =0. 862 3) , 22 5 iAW ik 5 AH 56 7K -
(P<<0.0D), #ifR 1 &8 AR, 5 T2 &b
PHELRE L PR IR Z AL T3, T4, T5,T6 &b P b 25 it 4
=R TN B e 2 50 52> 1 16. 85,28, 14,
33.30,36.02 kg N/hm*,NO, ~ — N & I 1 2 43 9 %
&7 16. 23,24. 63, 31. 36,32. 65 kg N/hm®, it
Pearson A & 43 M & B, il A K F 1 28 fb i 5 TN
BRI R A AR AR (r=0.8600" "),
NO,” —N BlEH KM BA B EHMHELR r=
0.661 4" ), 78 NH, " —N Byt 2 77 i . A 5 79 45
R, St Ae a0 A8 L B A A O (r=0. 486 4D,
s B RN it AL et A 189 0 NHL, T — N3 2k 7 for A8 4k
FEMAL .

(=)
(=]
1

¢ TN
A NO,

A%
w
T

<
y=11,63¢"°
R'=0.8333

R -
S o
T T T

7=10.428¢"""
A R=0.8623

HER/ (kg « hm?)

0 1 1 1 1 1 1 1 1 1 J
150 160 170 180 190 200 210 220 230 240 250
HWRE/ (kg - hm™)

6 ERREHEFETHUNLESREZREANZM

B
[
W
T

3 W
3.1 AELESRERNER

[ oS e o i LTI e 22 o N
AR, Ji5 400 5 Wk R 38 T B 3 3 R, X T R K 4y
2R B e = A A AR KR #E4E . BT AAFE A
YR IR PERE % 6 I 60 em HEA B ET
Kig PIEARF 4, MEE R EARKLE S Tl
WS H MM A B AR R EERNFERH R,
T1 b FR A A CZR 55 53 1™ B B 2 T3 3R R K AR
Z M REHERM., FEXRERKIH, 2K E0HE
{90, 2 L A7 [ TR R R R R ) o L T 2 S B AR
VA b 3R A= ) A R AR A A R e A T AR
AR T1 A ¥ U & 0 35 (R 1 6t IR b B (T2 ~
T6) . [FFE i I Ak B 22 18] 9 e it 1) 22 55 A ) (@ m)
RESCHR R IR T 70 15 B2 52 e . IE Q0 AH DCHT 98 Ty b
T FEL B R 8 B Ak — A~ TR AR % ol B T 1) 57 e L E — 2
FEL A R AT o T ) % ol e ) 5 i o A =5 B8 1 14
T2 e A B (T2~ T6) Mk 8 h £ 5 7F —
FE TR XK ST T A SRR R L s T
M RARW G T KSR,
3.2 AEARBETARESHEREREITLER

BEKTHOK T BN R ELRSELIESRSH
TS AT 6 E AR [ it ZUKF R A B E R &R T2 1Y
TN.NO,  —N & it 26 7 Xk B2 1 %5 A B AL
T3 @t 33. 31% (P<C0. 01) il 34. 34 % (P<<0. 01) , H:f#
gt 31, 75 % (P<<0. 01) il 38. 91% (P<C0. 01),
AL R RN 1 it P RT A A D K i AR SR B
K431 60 cm DL A TR AL TH 2 X 5 TR B
FEEE ALY, FERRAAAL B, TNONO,  —N
B A 1 34 e B R4 % 0 ey i it 2R Y 2D T
Wb, TEWUE 10200 T3 A B TN 453 2k vk Ji 22
SRR E(P>0.05),NO;  —N i 2 e Ji ik i & 2%
Sk SF LT TN A1 NO, — —N #5146 17 40 55 0 1 %
(P<C0.01) Fl &gk % /K F (P<C0. 05) ; 76 I &L 20 % Al
3000 5 T3 AbFEAY TN 5 2 ok B 22 5 3k i 35 (P<<
0. 05) FIH i & 2% 5 /K (P<<0. 01) ,NO,  —N #it %k
WP IR 35 22 FOKFE (P<<0. 01 Hi &% A 2k 1
fap 38 TK W B 35 25 SR (P<<0. 0D, XA R
BRI R T 32 R s, O it
AR E K I A R B IR AR R T
X o ARG IA A R T OK R U ()0 D 20 240 1Y
A (152 kg N/hm®) AALAT PLEE 7=, iF fig B AR
R B KU i F) £ 260 6 G b B A W 5 A
BT RMMGEE . NH, TN 55 1 32 R 2k 4 far 4B
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R B, A 5 TN 9 0. 80% ~ 0. 91% H1 0. 83% ~
1.15% 3% 5 5 b 4 HE i 1k VE 5 20, ko Ak = 2 1
B R KM A NH, TN AR P Bk Ak
NO;  —N, L& NH, *—N S # - HE R 0 B A ¢
AR R RV, FEREMAC KW T2 M T3 4
NH, " —N i & 11 fif 22 5 A 1 2 (P=>0. 05) , ) 2 ifl
AERY ¥ BEAE AL B T3~T6 22 7t A & (P>0.05),
fHYR A 102 ~30 % M ALFE S T2 4h 2% 5 35 (P<<
0.05) 8B ¥ NH, " —N 45 2k 55 it AT &% A1 AE A} 5 i
AR EA X, LAEERNZE - FNR2HE,
A RE 0 M 25 R AIUCR

IR ARIE S A Z B i K ffa & NO, N>
DON>>NH, " —N,T2~T6 4hH NO,” —N B it 2% &
BN TN B 87% ~93% ,DON i 5l 6% ~14%
ZIL NH, " —N B & ACAH 0.8%~1. 2% 4247 . Ui
Wi 7 & B OK ok 99 ) 60 2% 8 T 5t 2k L NO,— —N
PN EF . DON kWA EZ MW AR B
PRH Sy 5 T & mE N b H A BUK R I 56
ME51E— B0, 5 B4R B+ 588 Z kw1 DON fE
AN ST AR o A L R DY R A g 4
REW FEREIH NE— FEXRBIEKRZR T DON
WEVHA G ARME RN 1/4, KPS 1 3%
DON ki 2 b7 20 kv B 10 Lo ) O 6% X 5 1kt
TIEAIY &R EYRIEENERA X,

AR . T2 192 e AR % R0k 2 o
29.13% kb T3 AbFEE 2 7 AN H 43 A B AU Ab
FRT3~T5 1 Wbk ¥4 5 il 5 il 280 3t 1) 9 /20> T R AIG
EUF AL 30 %6 1 T6 Ah 28 R K V¢ 26 0 15 - X 1T il 2 JE
BAZFHFAWD T HEIEE SR KRR
SEEINT A A 4 R R Rk e i D T AR R
AW H R, GRS T A K BRERE
Lt Pl BlEEL. B EEE YR TNEE
KBERRR S ELE LT HB RN, HE R
AR 50 00 WL IR VS AKX AT g 5 R AR
TEEYE AR Tl 2R B TR B AS TR %
3.3 BERARMNEEREZERAMTELFTUEN

A

AR B 2 U il B A0 B T2~ T6 A4 AE K35 T it

AR 57.09,40. 24, 28. 95,23.79,21. 07 kg

N/hm” 45 A 20 28 4% L 40 2 R A0 AH 9 2 1) &5
ST AT AL TR K ROk B TE) TS RE AR R Y S TR
T2~ T6 4k B4 5 &y 85. 06,69. 48,55. 12, 46. 09,
40.39 kg N/ hm®, JE B 2% Lt 43 51 Ok 35, 44%,
28.95%,25.52% ,24.01%,24. 04 % , [] % Jiti K F

() T2 A1 T3 b FEAH H 48, T3 Ab BRAE KA 2 46 26 2>
T 18,320, B IR 2R Ak HUAS ) il 220 7K SF A 0 i Ok
MR TA~T6 b BHAE T3 kb H AR R4 2 1 2 0k 2>
T 20.66%,33.66%.41.87%, P, X T8 20 0k
RAPR IG5 g #5006 bR it 1 AR T3t 3
PREZE Wt FH L JF B bt P s i AL R I . X
S — T T R R R AR ] W AR WA
AR IR (R m] BE R /N2 5y — T 3 e b
Fobte FH ) SRS Al b D i 2 R R 1
SERE AL SO AR ] L = R AR T VAR U B R A ok
REWR . AR T IR F e H o B 7E /g
F E KA D B R R B PE A R i — 2P E R T
Rt SO0 T AR BRI L. (UL AR R
RN ER BRI Z W E 20% ~30% i B A § %
) IR 5 AE R 7 B AR 0 A s T B A
FIPL g2 AR B T2~ T6 Ab ¥ F K it il 7= 4 4
SIH5 056, 47,5 542. 58,5 317. 39,5 191. 70,5 006. 11
kg/hn’, 5 T2 AbBR LA T3 4B ™ 9. 61% ., T4 AL B
W7 5,16 %, TS b BRI 2. 67 %, T6 AbFRI ™ 1. 00% ,
i it R ) D o T K A X T PR R AL HE AR T
PR R AS R T6 Ab P H BN 5 e L H £ 5
A3 (P>>0.05) , IR RE U IR AL 30 70 2% oKk A=
7 R Y B, 3 A R R AR A TR AL AR
% F L2014 A5 PR 2 AR Ry 855. 65 JC/hm? (JR&E
MK 1. 64 T6/kg) , T3~ T6 kb B 45 B IR 2 4 43
MR 2 326.96,2 094. 26,1 861.57,1 628. 87 Jt./hm”
(BERIRE AN 4,46 JT/ke) 4 T3~T6 AL BRI
T2 Kb A A S BIBE A T 1 471, 92,1 238. 66,
1 005.92,773. 22 56/ hm’ B F K A 43 B34 fin 1 327. 08,
712.31,369. 16, —137. 48 JG/hm* (24 2= £ K Hify hy 2. 73
JC/kg) o AR TR R F R R A A
B R OK ARG Y 22 {8 43 ) 2 144, 84, 526. 35,
636.76,910. 7070/ hm’ . I 25 5L 3% B 45 B PR 2 i 1§
ANl B AE DL T LA A R A e 48 K AR B (E
HCIH T8 T L A P & B AL AR il R R
T et P B PR 2 T Re R BUE RN RR LR . R
TE 77 JE 2T 804 J7 T AR 7 2 ok 3 R B S i 4R R
PR 2 it AR T4 T 75 R K A bR = TSR AT LA AT
R BB A AR H BB AR T2 4b B i e
B, (R, 25 3 IR B 2 0 A% 3% 1, T2 b BAR
IR R W AT R A R PR 2R ALh B Ok IR A B8 T e AL
gkt D5 250 fife A i N BCAS A T) A, A b A 3t i T HL
BB A D I % S R U A R Y 25 40 53 R
9% B4 R 1 R 04 T 3 A% DA R AR 45 B IR 3R I K
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AN GG AR RS A 45 K & I A LA
TR IR TS Yo L DI O i TS A 3 it
e .
4 45

(DB T PR B 25 57 B2 52 198 T RV ) 1t 3 7 25
5 0 1R 5% ) 8] 422 52 it 2 £ (9 5 e o A 3 v oA it A
AbFE T1 + 388 T AR R e /D, 22 5 iAW I 357K - (P<<
0. 01) ; £ Jiti AT AL B2 e 1t V50 A ik 35 25 5 (P=>0. 05) , . ]
BIei R —EEYE SN AR KR,

(DB FE KA W E, T2~T6 4P K TN 4
e vl BE - B8 Ry 43. 54,32, 66,28, 81,26. 50, 24. 34
mg/ L. 2k Wk B8 HEJF . T2 > T3> T4 >T5>T6,
WD AR B IR B OCHEAE T REAL NO, —N Jii 2k
W PR A I A 20 % ~ 30 % I RE 8 B B LR
AR R & e,

(IR FZ b H T2 =R AN T3 AR
Ui 2R B Aar 43 0l Dy 69. 92,53, 07 kg/hm* . it A & 1Y
29.13%,22.11% .t NO, —N HI DON 2 + 14
EB IR EZIR A, R AR Bk 97 oy B it A
AU T D A P BRI AU 0~ 30260 5 ALK
P T PR W . 5 T2 W B kit B # K F (P<
0.01).5 T3 Fb4 T4~T6 #iktk i /K F(P<<0.01),

(D L4 MER R R B R 1 P10 58 25 ™ o 22 9% K
i S AT R B A R IR R R A B T 5L IR TS Ak
Pt N 55 =X IR R B v 60 3R 0 % A A B T e R TR
e, R - AL

SE
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