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WE . FMAEIEPI KRR, & XK ART Y0 2R R 2 — 5208 B R v G Al s g, o T 3 i
TR NE AN HLAC i FH X 87 AT AS R BB AR TR (52, 2012 AR AR W7 VL AR G 2T B AT 77 X3 T 4 R A0 b 2 % I8 ( CK) 5 % Bt
JE(CF) s 3kt JEAL( D) 53 A HLIEHL(DOD) X%+ 5 A 18 H .9 A 7 H 11 A 9 H 25l AL 1Y 40% ,30% 1 30% , jifs
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TCHLFE A HLICHLUAE RT3 B AE A 560820 T 19.19%F1 52.1% , AT Uy ek it AT FOVsd i A WLIC WL U0 26 O BCR B8
REIR ARUL BN A A IS A R

Effects of fertilization on nitrogen loss with different forms via runoff and seepage

under Phyllostachy praecox stands
CHEN Peipei', WU Jiasen', ZHENG Xiaolong', JIANG Peikun"*, WU Jianjun®

1 School of Environmental and Resources Science, Zhejiang Agriculture Forest University, Lin'an, Zhejiang 311300, China

2 College of Environmental and Resource Sciences, Zhejiang University, Hangzhou, Zhejiang 310058, China

Abstract: Heavy winter mulching to increase soil temperature and winter fertilization are widely used techniques for
intensive management of Phyllostachys praecox forests to increase bamboo shoot production and economic return for
landowners in subtropical China.The application of excessive mineral fertilizer has resulted in serious water pollution. The
object of this study was to ascertain effects of reducing inorganic fertilizer rate or applying organic fertilizer on reducing the
loss loads of different forms of nitrogen under Phyllostachy praecox stands by conducting a field experiment in main
production area of Lin’an city, Zhejiang province.Four treatments were respective 1) control with zero fertilizer (CK) , 2)
conventional fertilizer (CF) at the rate of N+P,0,+K,0 = 850+337.5+337.5 kg/hm’ provided with 2250 kg/hm’® of
compound fertilizer and 1110 kg/hm” of urea, 3) decreasing inorganic fertilizer ( DI) at the rate of N+P,0,+K,0=510+
337.5+337.5 kg/hm’ provided with 2250 kg/hm” of compound fertilizer and 376 kg/hm’ of urea, and 4) decreasing organic
and inorganic fertilizer (DOI) at the rate of N+P,0,+K,0=510+259.8+165.4 kg/hm’ provided with 554 kg/hm’ of urea

th th

and 46400 kg/hm’ of pig manure. Fertilizer were separately applied in May 18", September 7" and November 9" with
respective 40% ,30% and 30% of total amount of fertilizer, and then plowed into soil at the depth of 5 cm.Water samples
from runoff and leaching water were collected by special devices, totally 16 runoff water samples and 10 seepage water

samples were collected around the year 2012.It was shown that the concentrations of different forms of nitrogen actually
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affected by rainfall, especially for particulate nitrogen ( PN) in the runoff water. The concentrations of nitrate nitrogen
(NO;-N), water-soluble organic nitrogen ( WSON) and PN in the runoff water were at the range of 3.82—6.82 mg/L,
0.89—1.85 mg/L, and 0.89—1.83 mg/L, respectively, which accounting for 60.9%—68.2% , 16.0%—18. 1%, and
15. 1%—21.6% of total N loss, respectively.The concentrations of NO,-N, ammonium nitrogen ( NH;-N), and WSON in
the seepage water were 26.2—92.5 mg/L., 0.50—6.42 mg/L and 6.57—12.6 mg/L., respectively, which accounting for
75. 8%—82.9% ,1.50%—6.36% and 11.2%—20.6% of total N loss, respectively.Nitrate N was among the largest loss
both in runoff water and seepage water.The loss loads of total N in the runoff water respectively decreased by 46.9% and
23.1% for DI and DOI treatments compared with CF, and the corresponding data for seepage water were 19.1% and
52. 1%.In conclusion, decreasing inorganic fertilizer or decreasing organic and inorganic fertilizer play a remarkable role on
reducing the loss loads of different forms of N under Phyllostachy praecox stands suggesting that reducing inorganic fertilizer

rate and applying organic fertilizer was the useful practice to decrease the N loss.

Key Words: runoff; leaching; ammonium nitrogen; nitrate nitrogen; Phyllostachy praecox

T ( Phyllostachys praecox F.preveynalis ) f&—Fh7E T [E WP vy b X 8% 72 51 AR BE 09 08 S F AT, 20 tiEag 80 4FAR LK,
DAA Z 006 1 78 o AR B AR I A A0 ) TR T L i AR B R AR TR AT AR P P AR B Tz Y R A, T S X
LA 2T T AT AR EEAEARAT G B3k 5 T3 4% o, B 26 T AT Mt FH AR IR 6000—7200 kg-a™'shm ™, #8735 15000 kg-a™'-hm ="',
AR P= B R AR I W R S TR S5 a5 (R S BB L EFM IR VUG RS A & m KR, i
T TR AR R AL AT SR R R o B AR, T AU S e R KRR B A X R K A Az G e

Tomo Milosevic' > BHF5E 2 W, Jii fil 20AC 1T A PRSRARS A B, 904 1 SROAR st AR , it P A WLRE RO SCR e AR L A3 WL X
FICHUAEAC UL, AT AR 1 - 3 A= W36 3, IR BH A HLCHLAIE B it mT DI 35 o0 (07, 42 e M M R R R B AR R A 2R Jinbo
Zhang %7 W SCE A VRINE C/N (A HLAIE AT LA N 484 DL & kL A0 C/N i LB R Al 245 200 8 22 i T SR8
T ANAR TS AU, ATB e 5 9 2% B0, 22 28 ML G ALl o A L, B A 608 (R IEVE ) 7 5 R0 3 R ST LA R R IR AR R
T, TERAE R B WA HLAE AT R AR RS A AU AR o, I FL B A MILAE 5 o0 B4 18 Ty 00 8 A AE [ o i S e 21
WFE 2 0, Wb 25 it A 12 398 o 735 477 PR - 498 WSON 5 386 iy fa 4, £ i it FH A MLIE X 383 A e /R L (R 2 0 + 4
WSON th 23 A HLEGR R M5 Y s . B A& A 388 ST AT sk 2t 10 LA SO 278 HLICHLEC it HEF 78T 9%

PR, AR SCUE T B AE Dol B T AL , s B8 ML TCHIL LA BN A DU Ab B 3 3 4 4R sh S AR A2 3 BB I/ N KR FRE 25
RE IS 5 R, B0t A R HILAE B4t FH PR T M AR [RIE A R R R RITE T, R 8 8 28 A0 W AL R P s s o
6 R MEAT PR AEEER (R B ) S i B A AR 7 5 R ) TR PR R SRR
1 #R5HEE
1.1 K5 XA

9 X BLTE WL WG 2 TV LA MROR 2 SE B bR, 12 X U2 B [ 7 77 4 A B rpots X S v 2 FE AL WA ZE UM . A4 B
P 1628 mm, Z4E PSRN 15.8 °C,7 H AEmMAH B8 28.1 °C 1 AAER H 3R 3.4 °C, M =g 1R AR S (1 VR
A5 41.9 CHI-13.3 °C, 24 H FRNEL 1939 h, AN 234 d, I RL0E,0—30 em T2 AW AT iR A &2 05 0
414,120,271 mg/kg, 47 HUBR A4 A 15000 30.3,2.39 ¢/kg, pH {H 4.10,,
1.2 W5k

REET 2012 4F 4 A LRI, AR 15 o, FFE 7t 6 a WA SHE S, RRMWAE KEESYMREDKER, 44
BULNK AT B ISR R AT 4B IR AR — B W — 3 b, /MR 20 m, % 6 m, HIAR 120 m® 3 12.5° Bl Pi e
e AR E B 5P K TR AR P K 5 (R IR 10—15 em) |, T HEHINEKE , A I NE R %
20 cm, TFE 30 cm, JIEFE 20 cm, FEKIAEZE /KITINL , E/KTIVHK F8 &850 100 ecm x100 em %100 em, JH F YA 3
BTN

[ AR AR /I X BRI - A B3 B /N X, 4 AR B 3 IRE R BEALIX 413531, B4~/ X E R 100 m* , /NX 2 [a] FH K 8
TbIAR PR . eI A R AL B R RIS TR K R R WO A I SR KRR A B bR 30 em AL, [R]EAE S
R A B A M R, R DGR AL R UL 1, v TC LA A AL TG ML 2 X 8 B IS A7 08 2 40% [ Ab B,
AR TS5 A 18 H.9 A 7 H 11 A9 HA5its KRR 40% ,30% 1 30% , i iE 5 YA 7% 8L IR E 5 om 244,
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Table 1 The nutrient rates of different treatments

it A A Jiti & Fertilizer amount/ (kg/hm?)
A Fertilizer ¢ v/ (kg/hm?) P ;
Treatmen[ ertilizer amoun g/ m E%HB }R% a’%é
N+P,05+K,0 Compound fertilizer Urea Pig manure
AHEAE CK 0+0+0 0 0 0
F R CF 850+337.5+337.5 2250 1110 0
B JEHL DI 510+337.5+337.5 2250 376 0
WA HLIEHL DOL 510+259.8+165.4 0 554 46400

BAN(N=15%;P,05=15%;K,0=15%) ; JRE (N=46% ) ; 3¢ (N=0.55%;P, 0, =0.56% ; K,0=0.35%)

R4 5—11 A BERAR LB IR/ P A B i eB T K s ST KBRS R 16 IR TR 10 B TR/KEE, SRERT b
HoK TR VIR A REFIB K, IR R RS A 1] S5 90 2= I 8 AR AR R . AR TR 4 B 003 . — R R e g Y, T B
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e HF TN NO3-N LI K NH;-N s, B PE s BB v - £ A BB BE U 2 TN A1 DN NO3-N NH;-N 7E ICS-1500 & (%
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Fig.1 Dynamic changes of nitrogen concentrations in the runoff water from the soil with different fertilization under Phyllostachy praecox

stand
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mm, A5 A IR BE IR B T He RAH , 2S5 TLURK AR VR B it 5 B ) 388 306 R B AR R R A1K , 8 H S HAN 8 H 8 HIFE NI (100 mm) 4%
o, HLvR FE A TR e NI IRt TR, 69 A 7 B 2 KGRI ,9 H 15 B AFE SR E B A THE U T
T,11 H9 B 3WHALSE, 11 H 12 H/KFRERE RS T —FET A M EETE(E 1),

EVTMAZTL K WSON ¥ BRI sh 2525 R NI 1 Bz, WSON R 78 58 — Ui Al 5 e iR B | R, 6 A 11 H AR W X
BT 16 AWK R TR A TSRS 6 H 28 HAYWE(ESRAT T 17d, I ELH A B (] 9386 33 Ve B i iR (1K . WSON ¥ 2
9 A 15 HSMWMARA—REBA TS HRAN 3 tiitid e, 11 A 12 HEEEEG AR (E 1D,

TATMRAR K H SRS SR B A Sh A AR AL AN & 1 B, UKL AS A v BE BB 5 W TN S AR AR A8 Ak, i T 3 UROEAE S 9 R R
B RARK R R S i e 8 I BT (B RAE 6 28 HAN7 A 16 H |, Y FE & T i, ks 28 2000 ot kit = T
1o, 2 B R T R AT TR (1)

2.1.2  AFHAL RS IR K 2R E sh 541k

RN AE T AT AR S IR K Ak S 252 2 s, DAL 2 tP] LA, A ks Ik rh i 25 A ik I W e i 28 4k 6
18 H R Myt TH i Ja HOk Rl BTt 6 H 25 HWe ik B K AE, =22 ) Bl 25 F I 3o 28 v 3 20 8 I B R 6 28 H B R At T
F 130 mm WEA LT, 9 AR 11 A XS TR, I IL7E 8 H 10 HykBERERIEAREST ,9 H 15 HM11 A 12 HY
KRR A RIREAR I LT (E 2)

BB IR K S R B S A AR AN ) 2 T, B A UMk B 2 AR (A, b o Y 2 A8 A AN O, A 7 A Uk I 2o /5 e A L
WEAFF BT ,6 11 H 9 A 15 HA 11 A 12 B EEE, % 1 WltE 25 2 WOt 2 67,6 A 11 HiR B & &k E
Ji , B B TR B 3 | B A R B N (18 2)

TS IR T WSON ¥R B2 s A48 b n &l 2 fros , WSON ¥R FETE 3 Ui 2 J5 A3 I L, Z )5 Bl & B ) i 3 3 WSON
RSB TR, N6 A 18 HEI7 A 16 HELK 7 A 16 38 H 30 HBIANXE A, YRR HI7E6 A 28 HM 8 A 5 HikH K
KAEAT, WSON W FE I N/, 9 A 7 HES 2 Yitifitid 5,9 A 15 H WSON ¥R IR KE (K 2),
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Fig.2 Dynamic changes of nitrogen concentrations in the leakage water from the soil with different fertilization under Phyllostachy
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2.2 ARIFEARE AR BB KA FIEAS T 5 L
2.2.1  ARREFALE AR FUKA RIS ZT 5 )

S [ it A 7 AT AR AR KOS RIS U o Ll an & 3 s, 4 FiAS [t T D7 =042 K i 25 0 . WSON LA B Jikr 25 9 - 34
e 43 HIAE 3.82—6.82 mg/L,0.89—1.85 mg/L L K 0.89—1.83 mg/L Ju I N5, A FIHEALAN AR T KA A2 WSON LI A i
BEASEIT G BE E 4 N 60.9%—68.2% 16.0%—18.1% F1 15.1%—21.6% , TEAE . WSON L K Hikr 2% A0k B R /NI 14
9 CF>DOI>DI>CK , A A I E 43 F R /MIUY R CK(68.2% ) >DOL(67.7% ) >CF(66.8% ) >DI(60.9% ) , WSON JIF (5 (1 43
Lo R/ A CF(18.1% ) >DI(17.4% ) >DOI(17.2%) >CK ( 16.0% ) , Mk 25 B BT & 9 @ 43 L KNI 9 DI(21.7%) >CK
(15.8%)>DOI(15.1%) >CF(15.1%) (/& 3) .

222 AFEGALEME A RIERZIT & L6

S [ it A 7 AT AR IR KOS FE S U0 5 Ll an &l 4 Bt . 4 FOR RNt Jr 208 IRk h i3S 2 S A L & WSON A9 F- 3
P23 SAE 26.2—92.5 mg/L.0.50—6.42 mg/L F1 6.57—12.6 mg/L JEH N zh, ARG B RKESA ESEA UK
WSON T (5 SR 1Y T 43 FAE 75.8%—82.9% . 1.50%—6.36% Fl 11.2%—20.6% 1 NI 5. FSZS & 7S FUR B O/ INIUT ¥ K
CF>DI>DOI>CK, WSON ¥ B R/ 4 CF(12.6 mg/L) >DOI(11.4 mg/L) >DI(10.1 mg/L) >CK(6.57 mg/L) , AR i 19T
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