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 E AKERBLAGT,HRT MK AR E®REA ) i & & (2 REFH 25,50,
T5e) ML 18 HAIHRLI EAZEMEH AN H.EREVW . AREL T XM EAE
T, I BEFPEAARH AL EAM I ERENE TR, HEREPETEAARHEAEAE
EEFHEO0~40cm LB M E T MERARENEHNES , 20 THPEES S XFF 10 X
HRE FEAME(211.1 F1 128.8 mg - kg™ ) W TH#ARFHAAETEE ST A 0~20 cm + B, &
AALEMETE ZEZ Ay TS, THIERE 20 Rk 2| & AH(175.7 mg - kg™ ) , 2
HAAMBE LR ER A, HEEPLTAZ AT EPN AR KA N 20d, MHETAEE
FEF AR KEL20dHERET, L EFEAAESANSEMTHE B HEERL
BN T AT, EAERAG L EFHALGERAG, EXHALAEGELLE Y .
HHERET AL IBEFRENAE FHANEE SR REN T THE, AEAERK, & F &
KELENRAERS. 4 A% 108 WA R F0 138 A F oA A4, 78 8 ik JE AL 96 7 B KW 40
MAFTRREER, EZATAINRET Y EREAENEKRS0 g it , A RIEER EE 5
TRXNERBEENELS T XL 2ERAME, PRFI R RE TR ER.
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Effects of fertilization method and nitrogen application rate on soil nitrogen vertical migra-
tion in a Populus xeuramericana cv. ‘ Guariento’ plantation. DAI Teng-fei, XI Ben-ye, YAN
Xiao-li, JIA Li-ming ( Province-Ministry Co-construct Key Laboratory of Silviculture and Conserva-
tion of Ministry of Education, Beijing Forestry University, Beijing 100083, China). -Chin. J. Appl.
Ecol., 2015, 26(6) : 1641-1648.

Abstract: A field experiment was conducted to investigate the effects of fertilization methods, i.e.,
drip (DF) and furrow fertilization (GF) , and nitrogen (N) application rates (25, 50, 75 ¢ N -
plant™ - time™') on the dynamics of soil N vertical migration in a Populus X euramericana cv.
‘ Guariento’ plantation. The results showed that soil NH,"-N and NO, -N contents decreased with
the increasing soil depth under different fertilization methods and N application rates. In the DF
treatment , soil NH,"-N and NO, -N were mainly concentrated in the 0-40 c¢m soil layer, and their
contents ascended firstly and then descended, reaching their maximum values at the 5th day (211.1
mg - kg™') and 10th day (128.8 mg « kg™') after fertilization, respectively. In the GF treatment,
soil NH,*-N and NO,™-N were mainly concentrated in the 0—20 cm layer, and the content of soil
NO, -N rose gradually and reached its maximum at the 20th day (175.7 mg - kg™") after fertiliza-
tion, while the NH,"-N content did not change significantly after fertilization. Overall, N fertilizer
had an effect within 20 days in the DF treatment, and more than 20 days in the GF treatment. In the
DF treatment, the content and migration depth of soil NH,"-N and NO, -N increased with the N ap-
plication rate. In the GF treatment, the NO, -N content increased with the N application rate, but
the NH,"-N content was not influenced. Under the DF treatment, the hydrolysis rate, nitrification
rate and migration depth of urea were higher or larger than that under the GF treatment, and more N
accumulated in deep soil as the N application rate increased. Considering the distribution characte-
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ristics of fine roots and soil N, DF would be a better fertilization method in P. Xeuramericana cv.
‘ Guariento’ plantation, since it could supply N to larger distribution area of fine roots. When the N

application rate was 50 g - tree”' each time, nitrogen mainly distributed in the zone of fine roots and
had no risk of deep leaching, consequently improving the fertilizer utilization efficiency.

Key words: drip fertigation; furrow fertilization; soil nitrogen migration; ammonium nitrogen; ni-

trate nitrogen.
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Table 1 Soil physical and chemical properties at the experimental site

(R FA S 1L PR 2R it A 1 38 I BB 5% AL S mT w4 4 Wi
ORI A9 NH, S FNO, ™, T g e e L iz B
G 1 o Wy R W Biot & 7S N W N OB = = e i N
BRI AT AR R, e = P A K AR
5 S AL A5 1 R 3R 5 W8 B R A FE R AT
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g ki Tk G A R HHESY/ S 2R HA KR B
Depth Sand Silt Clay Bulk density  Moisture-holding Total N Available P Available K Soil
(em) (%) (%) (%) (g+cm™) capacity (%) (g-kgh) (mg - kg™") (mg - kg™") texture
0~20 79.96  29.52 0.52 1.68 12.7 0.58 4.91 178.89 e
20~40 67.19 32.28 0.53 1.64 15.9 0.49 4.74 203.64 e+
40~60 63.52 35.92 0.56 1.62 16.7 0.44 5.02 204.41 e+
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VIR T

I I J7 =R & B 2 ST I T =X
ALFEEVERAE ( DF) FA TG (GF) o i i Y8 137 F
BRI, BE 2 A 1 m, YR 15~20 em, 55 30
em, 1K 80 cm s MR SCHR[ 21-24 ] i DA B Uit 28 i
Btk 25,50 F1 75 ¢ N, i 6 k. 555 — > X BE
(CK) , ¥ B Y M A 7= K B B R R Z et
HVATHE— W, BERR 2 640 L, AN AE 3856 5% FH 58 4 4
A, L7 AN BEL(DF,,  DF,, . DF.,  GF,, .GFy, .
GF,H1 CK) , & 3 U, 25 /N L3 . 45 Uit e
BIfER — RN SR, i A e IR R (&A=
46. 3% ) T4 HE it AT B 85 PR 25 Mk Ay A R VL, R
P 28550 7] (TEEN) ifF & 1) 35 B ( MixRite ) Hb A4l
TRA (el iERE 2 ) i 7K 0 3K Sl A vk s 2% 3203
FEAE T, AR S AT
1.3 HFERE KT

2013 4, fERK 3 108 A KN (4 A V)R
M), F 4 A 28 H FEA7 1 Vit AR ik 3 it AR 0 34 it
IR T ), BSORE R B) R R AR R 1 K B 5 55 2.5 .
10 120 K, SRAFE JE 3 P T Rék TR R 0. 358 4 vt S Ak
PRFEHLERE 3 A BE B A B 3l BT Sk, Al T ELAR R
3 em ML HPRAEN S IE T J7 0~20,20 ~40 i1 40 ~

100 4 20r g
9t 200
8t 180
7L 160}
6l 140}
120}
5.
Al 100}
80
o3 60|
-.M 2r 40+
mE ! 207
gg 0 0
BWE 200 180
Q
¥z 180t 160}
*g 160 - 140
140 b 120+
zg' 100}
sl 80
P 60}
L 40t
40 b
20+ a 201
0 L, cba | 0
GF CK DF

1 ARFEREAL T 3T f e A /S i sl 287284k

60 em )2 T IHHEF CK AL FRBEHLIEEE 3 MER
BT m BYRE AR, [FIRER AR 3 2 H IR # AR )
PN A BT — 0 T E H 58K, — 10
PRAETF -4 CHIVKAR , T H IS A e SR
Bt RIS K R LT I, R A R
FH 1 mol - LT WEALFIE R (LKL 1:5), &
HERS AR R AN e BT e | - e
AR ER AR ke >
1.4 dEabr

THRENEAE DF = (DF ,+DF,+DF..) /3

Wi GF = (GF,s+GF+GF.;) /3
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NI AR

2 EHRE5SH

2.1 il 2O R A A R

HPE 1 AT LA AT T, TV Rt I | Y it Ak 2 A
CK I3RS A 8K, 9 2.9~7.3 mg - kg, Bl
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Fig.1 Dynamic changes of soil NH,"-N content under different fertilization methods.
DF . N Drip fertigation; GF: VA Furrow fertilization; CK; XJH8 Control. A . HEAEHT 1 K One day before fertilization; B ARG 2 R Two

days after fertilization; C. WGP The 5th day after fertilization; D JAE S5 55 10 K The 10th day after fertilization; E. Tt A 5 25 20 K The
20th day after fertilization. ANEVNG FhEFIRTE R — + JE AR AL B lﬂjﬁg“jﬂ%( P<0.05) Different small letters indicated significant difference among

different treatments in the same soil layer at 0.05 level. | [i] The same below.
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B2 60 cm.Jifi 0 4] VA it Ak R % 2 R 138 B TR TG
E R A AP 20 ~40 om H)EEES A
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Fig.2 Dynamic changes of soil NH, " -N content under different
N application rates.

DF,s: T HE AR Drip fertigation with 25 g N - p]ant_l « time™! ; DF5g:
T%VE I Drip fertigation with 50 g N « plant™ - time™"; DF,5; T &
JI Drip fertigation with 75 ¢ N « plant™ - time™"; GF,5: AHERAL Fur-
"5 GFsy: Wit L Furrow
s GFog: VAHEARAL Furrow fer-
tilization with 75 g N + plant™ - time™'. F[A] The same below.

row fertilization with 25 ¢ N « plant™ + time~
fertilization with 50 g N + plant™ - time~
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Fig.3 Dynamic changes of soil NO,; -N content under different fertilization methods.
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Fig.4 Dynamic changes of soil NO; -N content under different

N application rates.
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