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Effects of Organic Fertilizer Application on Nitrogen and Phosphorus Balance in

Flue-Cured Tobacco Sloping Farmland in Central Yunnan Province
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(1.College of Ecology and Environment, Southwest Forestry University, Kunming 650224,

China ; 2.Soil and Water Conservation Workstation » Hongta District s Yuxi s Yunnan 653100, China)

Abstract: In order to explore the effects of different organic fertilizer application inputs on the main input and
output of nitrogen and phosphorus balance in the farmland ecosystem, tobacco farmland ecosystem in
Erlongtan small watershed in central Yunnan Province was taken as the research site. Six kinds of organic
fertilizer application amounts were CK (0,00 kg/m*), T,(0.25 kg/m*), T,(0.50 kg/m*), T,(0.75 kg/m?*),
T,(1.00 kg/m*) and T; (1.25 kg/m’).The effects of six kinds of organic fertilizer application amounts on
runoff, sediment loss, soil residual amount of nitrogen and phosphorus and tobacco absorption amount in
flue-cured farmland ecosystem were studied after applying the chemical fertilizer under natural rainfall condi-
tions. The results showed that: (1) with the increase of the application amount of organic fertilizer, the aver-
age concentration of total nitrogen and total phosphorus loss in runoff and sediment as well as the total nitro-
gen and phosphorus loss amounts in runoff and sediment decreased under four events of rainfall, which
decreased in the order: CK>T,>T,>T,>T,>T,; (2) after tobacco harvest, the contents of total nitrogen,
alkali-hydrolyzed nitrogen, total phosphorus and available phosphorus in soil were all higher than the back-
ground value, which were 20.53% ~40.07%, 52.83% ~209.44%, 19.53%~62.79% and 25.79% ~205.11%
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higher than those of the background, respectively; (3) the contents of stems, roots and leaves of flue-cured
tobacco increased gradually with the increase of the application amount of organic fertilizer; when the
application amount reached 1 kg/m?(T,), the nitrogen and phosphorus contents of flue-cured tobacco organs
reached the peak within this fertilization interval; (4) nitrogen and phosphorus loss with runoff accounted for
8.19% ~56.91% and 15.28% ~ 46.72% of nitrogen and phosphorus input by fertilizer, sediment loss
accounted for 3.05% ~9.21% and 16.14 % ~33.33%, soil nitrogen and phosphorus residues accounted for
0.39%~68.37% and 0.10% ~64.21%, and flue-cured tobacco absorption accounted for 20.39% ~ 33.49%
and 11.83% ~19.87%. Comprehensive consideration of tobacco production, cost input and environmental
benefits, T, treatment can not only ensure the contents of nitrogen and phosphorus in flue-cured tobacco,
but also significantly reduce the losses of nitrogen and phosphorus in runoff, which is an environmentally
friendly fertilization method.

Keywords: balance of nitrogen and phosphorus; nitrogen and phosphorus loss; organic fertilizer application;

soil content; contents of nitrogen and phosphorus
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68 A4 S A BRI M AR &R,
W BE D7 SRR P U8 VD 55 KRR IR AT, I s e v i,
TIANTRIER BE 22 MR AR s IR A5 K B AT ™ SR K
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T, 3.9840.28a 1.0440.05a 3.0240.21a 1.9840.09a
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Ts 05310042 0.61£0.02a 1.19+0.13a 1.23£0.07a
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T, 2.8740.12¢ 1.1540.13b 2.4240.14b 2.2840.05ab
CK  2.87+0.11a 0.81+0.04a 4.660.19ab 3.6340.33a
WBY4a% T 2.19+0.17ab 0.67+0.03a 5.35+0.36a 3.13£0.27ab
Wk To 23620.09a 0.9310.08a 3.580.16c 3.35%0.15
(gem > T 273+021a 0.67£00la 4.27£0.22b 3.0520.19ab
T, 2.03+0.15b 0.70%0.02a 4.0240.15b 2.5340.07b
Ty 2.24+0.08ab 0.9840.02a 3.3940.23¢ 2.6040.12b
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AW 28 mg/ kg & IX 5 rb A B8 2 B, T
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mg/kg
Jig: 2% WA £ A
CK  868.27+28.39¢ 66.79415.04b 724.53£10.93b  35.22£1.18¢
T, 882.75449.32¢ 39.17+15.23c  693.26£23.47h  17.93£0.30d
T,  884.50%10.45¢c 62.76%5.73b  750.12+41.26b  18.87%1.04d
T, 877.33+28.40c 58.41+4.61b  881.63+31.31a  69.18+2.87b
T, 994.40+17.31b 81.53+37.17a 760.43429.35h  56.56+3.68b
T; 1151.30422.47a 79.314£9.782  944.174:30.23a  85.4343.75a

2.3 HEYERNERBERKE

HH & 2 AT DL L ZE MR T L 06 =5 AR RN
T 5 o 2 A AL IE it P 2 ) 484 0 T 32K 9 14 L A5 L
JIE it FH 2 48 ) T4 (0,75 kg/m?) B, B & A
R (p <<0.05) , Ud B 3G I A HLIE it 1] 2 A 254
T TR R R ST 28 R RN A R Mt R
1 kg/m® CT ) B, 15 40 25 25 B 00l 23 2t 7 0 it JIE X i)
PIs B, 45 30 B R 22 < <<nf. Ak, AR
A B R A R T T AR i, U AR A TR
W HY 2R i
24 REAEHHMERBIEEXR

M2 7 LA W AR R S T A HL
JIE R 2 i A B R 3G ] 2 IR A R VD R R T R
T P RIBEAR 13.57 % ~68.24% F1 8.83% ~27.83%) , 14
Jin A HE 5% B8 8 K0 SR A (4 3G 81.83~387.86 £
121 % ~34.37%) . - HE AW ok B 3 b 3 U
A AILRE F it P AT A 2550 8 - S5 4 L A TR A 1
VAL 25 4 412 1o 48 PAT 3R 44k R0 O 22 17 T A e
AT 28 AEK. 280 118 90 2 VA B 1 9 2k

FRAE AR X A H AR 25 28 8 R Wl 1 5 1 11 5
2 ABHE K A LR B A =42 0 5 U VD R O 2R
it R B AU R IR i, R 7 TP AR BRI
FINR VB 1 2 5 it O i A /R Y 8.19%0~56.91%
1 3.05%0~9.21 %0 » i L Bl A7 ATLAE it P 42 79 4 0 T 3%
[ RS R S Wi e8] 3 e T A R | R U = e
K PR E R B E L AR R M 0.39% ~
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68.37 Y0, Ul WA HILAL T JH 2 A9 42 v 58 A R T A 4 [l
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33.49 Y0 » H T 12 DX AR A= A 0T A HE B4 WG AR T
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6 r 04
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~ 3 ~ = ::4’; ::::
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. I & ] (] . £ 4 4
2 c & ) o =2 [l o o &
=~ 3 ] [ ] 4 =02 | -+ s b 4 X
>~ ] ot o 2 =~ = 4] b % e ]
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o & - 5 = N BRY J ] B o
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. LR HH HE HE LR HA B R B R
CK T, T, T, CcK T, T, T, T, T,

B = " B
B2 AEAVBERETERASEERBRE
*7 AEAEVNEEAETERFEARBESREPREZTEHXR

RmAR BMAR Teb ®HE RVEFE 1k R TIEEER 528 I W A MY AR

Ab 2 ok / Lok 1/ MR/ R/ AEE/ FR B/ AFEHE/ Wl £/
(gem?) Jite B £ / %% (gem %) Jiti B £ / 9% (gem?) it e 5/ %% (gem?) Jiti B £ / %%

CK 32.18 56.91 5.21 9.21 0.22 0.39 18.94 33.49

T, 27.81 40.21 4.29 6.20 17.89 25.87 19.17 27.72

T, 26.53 32.29 4.40 5.35 31.49 38.32 19.75 24.04

T; 19.49 19.89 4.75 4.85 50.56 51.60 23.18 23.66

T, 15.61 13.94 3.76 3.36 67.82 60.54 24.83 22.17

T 10.22 8.19 3.81 3.05 85.33 68.37 25.45 20.39

M7 8 il LA HY A3 MLAE B 25 g A i A 184 v &
FHREARAR T R K i (BE K 5.82%~21.93%0) , [F]
BF s W 4 - 8 AR R R I R R (A3
25%~200 % Fl 4.84 % ~42.11%) . Wi & BT AR
VPR A o I A B R =AY 15.28 %0 ~46.72%

116,14 % ~33.33 %, o L Bl A HLAE it FH 2 i) 384 n 7
T R, U B A B A e T S S e A I R
R R R R B B IR A B R
0.10 %6~ 64.21 % , & 18 Wiz e 2 5 it I o A 1) o 2%t
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ER 5 SR+ Ve 1w % Ve v B R + ek B TR R R R

RAEE SR/ Wikt Wik e/ Tk W% e/ B B e/ %t/ Wt/
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CK 11.17 46.72 7.97 33.33 0.02 0.08 4.75 19.87

T, 11.82 38.91 11.34 37.33 2.24 7.37 4.98 16.39

T, 11.47 31.05 10.22 27.67 9.93 26.88 5.32 14.40

T, 10.52 24.28 10.72 24.75 16.62 38.37 5.46 12.60

T, 10.04 19.96 9.28 18.45 24.78 49.25 6.21 12.34

Ts 8.72 15.28 9.21 16.14 32.40 56.76 6.75 11.83
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V28 I A28 U 1 8 0 2 S U 2 9 B2 49 (L8 ¥ R K L D Tt
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A R O R R A A U+ 4 R AR R 2 v T R D (AR U e

i, CK T /S [7] o A28 30 A it ) SRR R P R itV 280K
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FHACRE B HER - EhE AT HLAE -t 2 [ N Al 2 7 52
Hh 3k SR B SR 204 B it =2 — , R A R v U
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I3 81 AT b A HUAE G B 4 g S AR T
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Ye Vb i K i B

I 6% 0 S 52 114 55 T A o K ) T O S e ol R
WA EEEEZ .6 J 27 H &M T A4 K i,
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B IR W K i B I A AR R R AR L #E
FARE RS B, KA HL - TS LG i T
e KRG 7 L B A AR L AR S e A ALIE I



% 6 3]

T G AE A5 < HIUA G T T T 08 0 oA 2 35 R 0 Ul T A £ 5 ) 35

ANREE R AL ST LA T, X REMTA
HUAE o 35 3 B 0 R A 12 X LA B I b FE VR AR K T
o BRIAAE SR R RE & B AE > RO A R L AL b
U 20 Y6 FF it A HILAE BB A% it v A b R
A HLICHUIE RS G i 5 56 48 7 & e 2 15t A 48
= 6.8%0 ULIAAT MLAE 19 2 RN 76 T AN AR K 2= i 3
sk, PR A ALAE 25 AR X P ) R
T iE— 25T,

(4) AT HLAE iy it FH 2t T e B b e 74 25 3R 4 R
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