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Influence of different fertilization management modes on phosphorus loss in run-
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Abstract: In order to protect the main source of drinking water and ensure the quality of stream water from the Hexi
reservoir, the government of Changxing county have adjusted the agricultural planting structure to nursery land in the
catchment area of Hexi reservoir; however, the use of an optimized fertilization management mode is lacking. With this aim,
site-specific observations were carried out in the catchment area of Hexi reservoir. Six fertilization management plots for

typical nursery land were selected, including broadcast placement ( contrast), plastic mulching, straw mulching, setting
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buffer for planting grass around nursery land, band placement, and hole placement, to explore the characteristics of
different fertilization management modes on phosphorus loss in surface runoff, to screen the best fertilization management
mode and to implement the the best method to reduce farmland phosphorous loss. The results showed that under different
fertilization management modes, the concentration of annual phosphorus run-off erosion was in the order: broadcast
placement ( contrast) > plastic mulching > band placement > hole placement > setting buffer for planting grass around
nursery land > straw mulching. The mean annual run-off loads of total phosphorus from broadcast placement ( contrast)
plastic mulching, band placement, hole placement, setting buffer for planting grass around nursery land, and-straw
mulching were 9.60, 9.14, 5.49, 4.44, 2.48 1.37 kg hm™ a™', respectively. This indicates that hole placement, setting
buffer for planting grass, and straw mulching were the best fertilization management modes. Additionally, the optimal
combination of fertilization management modes for nursery land of the catchment area of Hexi reservoir in Changxing county
would significantly reduce the non-point source output phosphorus run-off of nursery land and reduce the potential impact on
water quality from the Hexi reservoir. In addition, phosphorus particles were the main and first form of phosphorus loss in
run-off and the next was dissolved phosphorus under all fertilization management modes. Farthermore, with the broadcast
placement ( contrast), plastic mulching, straw mulching, setting buffer for planting grass’ around nursery land, band
placement, and hole placement, the annual run-off loss of phosphorus particles accounted for about 66.09% , 70.69% ,
67.97% , 71.63% , 68.11% and 67.87% , respectively, of the total phosphorus:

Key Words: Hexi reservoir; seeding land; run-off; phosphorus losses
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Table 1 Effects of rainfall on runoff under different fertilization management mode in nursery land

& Runoff

. - . X X M R G ppay
5 T it WEEE R ML S .
. . X Setting buffer for i it
Time Rainfall/mm Broadcast Plastic Straw R
. . planting grass around — Band placement  Hole placement
placement mulching mulching
nursery land
2015 4 H 156.4 26.09 468.34 9.47 42.56 59.90 42.56
5H 159.8 94.06 500.32 73.25 50.76 123.56 106.18
6H 243.3 231.32 741.67 79.44 89.86 248.24 236.16
7H 259.9 341.10 1294.02 295.49 234.57 409.02 365.00
8 J 118.4 61.71 318.10 15.61 44.44 69.22 64.85
9 H 193 143.77 707.83 93.32 100.97 100.01 162.82
10 H 93.7 7.37 181.04 2.15 1.27 9.77 9.46
11 A 158.1 6.76 124.49 0.44 2.98 6.32 8.44
12 H 51.1 2.39 198.68 0.95 1.44 2.57 2.29
2016 1 H 90.8 45.80 10.51 10.51 34.11 45.61 35.61
2 1 28.5 12.40 0.30 0.30 3.00 3.00 3.00
3H 53.7 58.79 14.72 14.72 44.20 58.79 48.79
g Data volume 12 12 12 12 12 12
H Degree of freedom 10 10 10 10 10 10
& 7. ”
ﬁk%q:ﬁ} . 176.6 1557.04 157.72 86.3 242.14 173.43
Residual Sum of Squares
IR 2k
ﬁd\l—TEigﬁ. ., \ 0.8196 0.8877 0.7414 0.7693 0.813 0.8475
Pearson’s correlation coefficient
LB

0.6717 0.7879 0.5497 0.5919 0.661 0.7183

Coefficient of association ( R%)
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Fig.1 Dynamic change of total phosphorus concentration in runoff water under different fertilizer management mode of nursery land
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2.3.1  A[ml it AT A AR B A7 T RR I AR HAR AT YA R A5 Bt O 3 o

2 M ZRAR A R VA R R A A P 2 i), AN () i A A B 1 R Ml 45 TR S Wl AT A O R 3 T R L3R
2, R 2 FIHL 0 (6 IR AT 5 RS A TR | R L ot A DX A A R 2 ety S Rt A AR AR T Y
AE TP ARV e 520 9104 :9.60 .9.14 . 1.37 .5.49 4.44 2.48 kg hm™ a™', 43 %] s e A 8 19 15.00% |
12.71% .1.91% 7.62% .6.16% .3.44% , £ ILAWER T, TP DP A48 I it K d ot f KEVNBIFF G it (4
HE) > Hi IR 35 > 450t > 7 Uit > X AME B 2% by > RS AT 25, PP AR AR 0 i Sl d FOREI/INT &« Hb 7 25 > 3
Jiti (%5 /) > 2%t > 7 it > DX AME REZE vpaly SFEAF R a5 o A [A)ih N0 45 ST =X 1 R b 2508 2 i A 240 4% Tk U 2k 3
A 35 25 57, S0 (6T R AR L, IR 55 RS AT R | X AME RS MR A% AR AR I TP I
2 T 3 IR A0 (X R ) B9 95.24% 14.31% 25.83% 57.17% 46.27%H1120.33% , AE 1423 DP i 2% 18 1 4
SO (%R 1Y 46.69% \7.67% .12.25% 30.49% 24.86%F19.50% ,AFE 14517 PP i 4% i & 23 il 2405 ( %F
M) 1Y 167.43% 24.20% 46.01% 96.83% 78.10% 1 36.44% o [ iREE TR H ) FEFTE 55 X AME R L% whats
it X A T B 2 O A e AR 2, DA A B A it A4 HE O U RE s D R R i e, o, e A
BAR AR LI R R B/ (HJE AR i B R, AR Yt S RO (X BR ) RS AT BB 2R iR 4.4 4% 7.7 £
7.0 1% 4.0 £i% 4.2 A%, AT 30 TP It 26 8 AR B, 28 B PP it 2% i 1 B 3k H0t (O BED) YB3 W
HiuJIEE BB AR BBV D AR T I IR BE (R AR I B AR BB RN /NI AR B R L B

HE— 2L 3 BT R $0i (O R SAS R XAMERLZE pily SRt 7 OIiAAAE 1 25 5 (P<0.05) |, 43 SRS
XAME R GZ At S 7O AE 2 B AR B B 1Y 7.0 1% 3.9 3% 1.7 45 2.2 1%, 7k SR AT 4% G, T A
FFAL B AL B0 T Uit A5, 2P 6 28t AR 4% BB X b ) O3t (6 R ) 80N Kb R R AR Wi 26 2 i
K BE AR BRI, ATTAS AR o5  DXAME R G phdy | 2%t | 7/l 552 i I 45 PR 2 A o 35 0 D B AR It
i /INDXAF 24 S B 2 T 40 /D T 85.69% 74.17% 42.83% 53.73% ; b JE 78 o5 FIHUNG 45 B =X AR A2
TR IE 22 AN W (P<0.05) |, MBS 350 TP ARS8 0 I Sl i /D T 4.76% , g i AR ASBH &,
XS H A R B R A O . LR A E A At IE A By 20 AT E— 2 R s AR R ik ERE A
TR 7K P A T DX IR 235 g e 1) P AR, P 328 FRDREL I A At IS 7B RS =S, Rt 28 TR /7 55 0388 hn &0 [T
B 57 PP e 2D DR AR MR R R AR AR ZE B W B R T R T D R K T R DX ARl 2% 1 TR
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Table 2 The situation of annual average runoff phosphorus loss under different fertilizer management mode in nursery land

QLB Treatment TP DP PP
80K ( %+ H8) Broadcast placement ( contrast) 9.60a 3.26a 6.35b
M7 55 Plastic mulching 9.14a 2.68h 6.46a
FEFFE TG Straw mulching 1.37¢ 0.44c 0.93¢
[X AME 28 Wi Setting buffer for planting grass around nursery land 2.48bc 0.70c¢ 1.78be
Z%Jiti Band placement 5.49h 1.75b 3.74b
it Hole placement 4.44h 1.43b 3.02b
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2.3.2  AN[E]it AT A FHARE S T AR b AR XA 48 I U O W 2T A A AR

3 3 02 6 MACHR/N XN RIS A0 28 AF 4 3k 2 38 dt o AR 2 SRR AR T Ut 2 38 1t LU ABIRREAIE . P 3R 3 mTA HiUite
(XFRED) R 55 RS AT 7 36 | DX AN % vy | A% AN 7R A 34 I A AS AR U A S BRI A 02 1 33.91%
29.31% .32.03% ,28.37% .31.89% 1 32.13% , 4= ¥4 JoURr A Bl A28 3 It % L 481 43 331) 02 £ 66.09% , 70.69% . 67.97% .
71.63% 68.11%H1 67.87% , VLHIBUR RS M /KB R R 0 F 2B, BIRE R A B A £ 000 &
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Table 3 The composition characteristics of phosphorus in average annual runoff under different fertilizer management mode in nursery land

AL FE Treatment DP/TP PP/TP
J8UE ( %+ H8) Broadcast placement ( contrast) 33.91 66.09
M7 55 Plastic mulching 29.31 70.69
FEAF# 35 Straw mulching 32.03 67.97
X HMEFLLE 7 Setting buffer for planting grass around nursery land 28.37 71.63
ZJiti Band placement 31.89 68.11
7Uiti Hole placement 32:13 67.87
3 &g

(1) BB PESETR X, A [7] it A A7 B Ak 80/ DX A A R T 5 70 0 350 222 AE A G LA It i R B2 32 PR W o
Pl A R AT B AHUE (R R*=0.6717 ; MU AE 35 R°=0.7879 ; RS AT 35 R* =0.5497 ; X A L% wffy
R*=0.5919; %jifi R*=0.6610; 7 R =0.7183 ELA [ml it AL A5 AR 5/ N X ) A28 Ik i A7 A 0 385 25 5, S Uit ( %o
R DXAH LY, R FF 2 35 AIX A R 52 oty SIS X AR T 080 T 42.25% F11 36.97% ; 5%t Al 7t 36 /)N X A2 3k
EHERT 9.20% 1 4.94% , b B 75 16 /N X AR I & W34 0 T 342.05% .

(2) ATl AR A BT, B IR KA T DX P Al 1 2 A28 A0 A Rl 28440 T I 2 308 o R/ NI Ay« it ( X
R > b RS 35 > 2%t > 7 it > DX MR % s SR T 5, 40 (TR ) M RRBE 3 RS AT W AR | e AN X A
TEAE B 27 vy 7S Bt NS4S BT B A SO R AR I S i 43 100 £ 9.60,9.14 1.37 \5.49 4.44 2.48 kg
hm™ ™" HURSERE 55 RS AT 55 | DA R 8 oty | 2%t R it S5 il I AR B /N DXCAR B4 5l I 2k o i 5 U
(RFIR) ANKAHFE A0 /0 T 4.76% 85.69% \74.17% 42.83% .53.73% , Vi B 4A 24 1) it A 45 BRASE =X Bk 13 35 1
TR AR AR RS = it Bk

(3) BB AR ESE RN X, A [7] it A A7 B Ak 380/ N DX A, 8 /KRR B8 2R 2R 1) R BB 38 ok A il . v
U (RHIR ) HRRRE 5 RS AT AT O | XA B LR iy | AR R 7 /) DX AR G AR XU S 1 OB A B o5 TN 1 L 1)
23 52 66.09% . 70.69% 67.97% 71.63% 68.11%F1 67.87%
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