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Effects of Returned Straw Composted Under Different Stockpile Methods on
Nitrogen Balance of Flue-Cured Tobacco Farmland
Ecosystem in Central Yunnan Province
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Abstract:In this study, the farmland ecosystem of flue-cured tobacco in the Erlongtan small watershed in
central Yunnan Province was used as the research object. The control (CK) and eight treatments (straw re-
turning of corn) under different stockpile methods were set up. Different treatments included two kinds of
straw returning amount (0.75 or 1.5 kg/m’), two kinds of straw particle size (1 or 5 cm) and two kinds of
stockpile methods (water or mix water with urea). The effects of returned straw composted under different
stockpile methods on nitrogen loss from runoff and sediment, soil nitrogen residues, nitrogen absorption in
flue-cured tobacco, and nitrogen balance in flue-cured tobacco farmland were studied. The results show that;
(1) TN loss from runoff and sediment increased with amount of rainfall and rainfall intensity, respectively;
(2) application of 5 ecm thick straw (compared with 1 cm thin straw), and 1.5 kg/m” returning amount
(compared with 0.75 kg/m?) could effectively reduce the nitrogen loss from runoff by 0.32% ~35.05% and

54.52%~77.23%, respectively; (3) straw returning significantly increased the contents of soil total nitrogen

Y75 B #:2020-06-15 & | H#8:2020-07-31

RETE : =4 BHE T F A 0F R H (2018BB018) ; 5 M A i I AL #4022 B (AR A8 2%) B 0T H (050005113111) 5 5 M 44 K 2% A 4
BRI H (20191067706) ; = B A4 BHE T« = K7 AA I HFHH4I

E—1EE ELTIRA997) L IR A F N FE A S ZFSE . E-mail: huanlehuanle@126.com

BIEEE R (1985—) . &, INPE KA N+, FENF AT REI VI . E-mail: songyalil 9851205 @sina.com



66 N S S U/ %08 %

and nitrate nitrogen, and the contents of total nitrogen and nitrate nitrogen were 2.60% ~20.33% and 0.35 % ~
90.57% higher than CK, respectively; (4) the distribution characteristics of total nitrogen content in each
organ of flue-cured tobacco were showed as the sequence: leaves™stems™> roots, the total nitrogen content
in the leaves, stems and roots increased by 67.69%, 25.33% and 42.27% , respectively, compared with CK;
compared with water stockpile, mix water and urea significantly increased the nitrogen content of flue-cured
tobacco by 6.60%~38.03%; (5) in the nitrogen balance, the nitrogen loss from runoff and sediment accoun-
ted for 14.36% ~24.33% and 2.32% ~14.32% of nitrogen input, respectively; the nitrogen loss was mainly
caused by runoff nitrogen loss, followed by sediment loss; soil residues of nitrogen accounted for 4.97 % ~
36.79% of nitrogen input; the absorption nitrogen amount of flue-cured tobacco accounted for 41.10% ~
71.64% , and the nitrogen absorbed by flue-cured tobacco accounted for the main part of nitrogen input. By
using the reasonable configuration of mix water and urea, straw returning amount 1.5 kg/m and straw parti-
cle size of 5 cm can effectively maintain nitrogen balance in flue-cured tobacco farmland ecosystem, increase
flue-cured tobacco yield, reduce nitrogen loss, and improve the economic and ecological benefits of the farm-
land ecosystem in this basin.

Keywords: straw returning; stockpile methods; nitrogen balance; farmland ecosystem; flue-cured tobacco
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T, TOREMA 510 cm +)J2 HIESAF ik, HIK

M 0—5cm 12,1020 ecm )28/,

A [A) Ak 37 =0 AR 8 AR A [R] + 2 x4
BARSMRE . W 1.5 ke/m* FEFFIIFE S (T, , T »
T, T8 0.75 kg/m>* FEFFRIRE T (T, , T, T s
TOTE 05,510, 10—20 cm + J2 4> 5 &
3.21%,7.57% f1 7.73% , HX} 5—10,10—20 cm +
ErELR R MACR B2 1 cm 4075 FF 9 A
D (T Ty Ty TO R 5 cm HLFSFFHIFE T (T,
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5% 28 &

T,.Ts, T TE 0—5,5—10,10—20 cm + /245
H 6.60%0,5.84 % F1 5.49 %, {H XF 1 498 4= % & 14 &%
RICWI 22 5 s IR IR R HEIX A9 AE 7 (T, T, . Ty, To)
ARG EHBARBMR R W (T, Ty Ts, T
£ 0—5,5—10,10—20 cm )2 50 3w i 5.45% ,
3.86%,3.25 %, HIE MR B 2% .

AP R H G, RS A S m A )2 R
MR AN AL B 22 fa] L S S A S AR 2 5
(p<C0.05) , AN[FHEIX J5 2HS FF ik HAE AR 42 hoxf
TIEHS AL W AE, i 1.5 kg/m” 75 FH B HE 7
(T, Ts» T7 s TO M 0.75 kg/m® F5FF HIEE DT (T,
T,.T,, TOTE 0—5,5-10,10—20 cm + 2 H 5 5
H 24.86%,47.30 % 11 83.22% , HXF 10—20 cm + )2
TIEMS AT EM ISR B E R 1 cm
MRE T CTy o T Ty s To) 800 FHFE FRRLE 5 cm FE I
(T,,T,,Ts, TP 0—5,5—10,10—20 cm +JZH 45
S 46.27%,34.76 % F1 20.79% , HXF 05 cm +
2 A A R E AR AT TS IR R MR A
J5 (T Ty Ty To) BRI IR Z HEIK 9 FE 7 (T,
T, Ts.THFE0—5,5-10,10—20 cm + )2 H 435 &
H19.57%6,23.19 % F1 30.72 % , 6 BA &S N IR 2 HE K X
1020 cm 2 HIEMERAGTREZEMERE KGR D,

*4 FAAREFATARLELEIREABBIE
TR/ em
0—5 5—10 10—20
CK 232.00+3.02b 230.06+5.16b 230.32+7.43b
T, 240.23£7.04b 236.28+5.32a 233.49£5.36a
T, 265.33£4.32b 253.01E1.12a 246.04%3.11a
Ty 261.15£4.01b 253.01£3.33a 248.13%9.05a
TEAEER/ T, 283.4641.02a 267.6549.26a 259.9842.04a
(mg kg ') Ts 262.54£5.14h 262.0749.12a 253.71£3.02a
Ts 263.93+£1.15b 267.65+1.05a 266.26%3.32a
T, 274.39£7.21a 278.11%4.24a 276.02£6.40a
Ts 280.67£9.05a 280.20£4.05a 271.84£9.04a

JE A5 17 7

CK  5.0840.64b 6134035  2.9340.04b

T, 5.8740.27b  4.82+0.38a  3.37=0.30

T, 8114005 7.1740.08a  6.1240.37

T,  5.794076b  4224091b  3.38+0.50h

sy | FBEMIR SEIE0M 516000
. 75040152 6.624024a  8.4440.32

(mgeke™) 1 7gii0s2. 6.620095  6.58+5.3%
T, 85941102  820+196a  7.33+2.95

Ty 9560072 9.18+0.45a  8.15+1.91a

23 HEMENEERKE

TERG IR RN, AN F A B S IR A 2 B 2 A o &
SRR R > ZE > R AR I CK 408 m T
67.69% ,25.33% 1l 42.27 % , AS [R) b BE X 1 AR A&

TR K R ZE S N R R HEIX O R A
YA RS w2 AR B R B 1.5 kg/m”
MIRETT (T5, T s To s T I8 AR P AR 7 A 3G 1 3
M 0.75 kg/m? BREST (T, T, Ty » TR 1,46 %~
34.55 % s FEAF IR R FE 1 em MYREHT (TS, T, T2 Ty)
YR 2R SRR FIE IR E 5 cm W
(T, T, Ts . To) E 2,54 % ~35.77 % 5 [\ i &5 4in R
EHR IR (T, , T, . Ty Ty) KM Yk 2R & &
BRI IR R HEIK AL 7 Ty, Tys Ts, Ty & i
6.60% ~38.03% . £ b, 7E HEAT RS AT 09 HEIX 38 H B
FEFFE R BE A 1 em, 8 HFSFF &R 1.5 ke/m” I
IR ZE B P A RO MEY &4 S E2A T ® (& 2,

10
Q ® B = B

B

D
]

=2 0
T T
A
0

A

BEE/ (g kg
o

i e N B 7%
7o v R .
e A o o M
5 Zile s o ik M .
h Hr A B B
. lsls A B H B
% S S S S e S
A B

H2 AELAEARTRASSEARSE

24 BRE#HHBBFEEHEXR

R 4 R Gl TN %o A AR 2 R R TR
N AIE XA HUIE B R i A i =120 5 e v /R
AR AR B R, R AR R
R E AR 8.27%~23.85% TP R K i i 5 A
ERARM 4.37%~12.72%  HERAZ R B B S A E R
ALY 4.97 % ~36.79 %0 » B8 MR I i i o5 R R B A Y
41.10%~71.64% . BUHE 3= B 45 0 0% Ui i) /0 & i A/
FWAM BRIy, AERKFEURR N T, R
L PRI R B R R R ALY 16,8900 ~
31.21% ., AR A R L ok A L B FF I AL 3 Y
FERRZWRA RS AERA &N LEHIKT CK, ¥
RS A 30 T AT LA S0 D 2 R R K

Jiti F 1.5 kg/m® FEFFAE DT (T5 . T » Ty s T AR
TR A AR 19.690% 6 0.75 ke/ m* FE AT
FEJ (T, T To s TORFEF WA & A AR A1)
20.33%, KW 1.5 kg/m’ FEFHELE T 0.75 kg/m® F
FEAT A B0 AR A FEFTRLBE N 5 em MIRE T (T,
Ty Ty To) BRI K &2 5 AR A9 16.70% ~
19.92%6 AEFFRIEE N 1 em BIFETT (T, T, Tr W To) BAA R
WAk A E M AR 18.61%~25.27% , FK AT FFk:
JER 5 cm BFREFPRLEE 1 cm [RIRE AT A RO B E W%
TRINPR MK BRE DT (T, . T, T, Te) R KRR
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FE 45 IR AF AN R IX J7 20T S AT 34 FH OOE B TR A R B AR IS R SRR P 1 5 71

HERAZHA RN 21.18%, R T INIR & HE X HE 7

(T, T, Ts . TOWEFHEARBEE S ARZ WA RN

18.84 Y0 » 22 B PR 2 1 V8 Jin 43 B m Ui 2k
ALK E L2 SR A R Wl S A

AR AR A ] 71,64 %, T B 1 He(H
N AL10% ., FER R H A RIS E] 71.98 g/m’ B, 45
TR R = SRR AR TR, LA R R
B SR EM AR LA LT GRS,

£S5 TRALEBAXTEFEERBESERGPFRETLEXRICE

7 =i 2 v A 2 pb By )
o i{;ﬁ; BRAE “iﬁ; R ziﬁ; A E Zﬂig H A %
L k% YV kv Y mmws v Y e v
(grm* gem” gom grm o)
CK 7.52 23.85 2.32 7.36 1.57 4.97 20.12 63.82
T, 6.75 12.51 2.36 4.37 6.19 11.47 38.65 71.64
T 9.20 12.89 5.02 7.03 20.22 28.33 36.93 51.74
T, 11.73 15.74 4.43 5.95 19.68 26.41 38.68 51.90
T, 14.15 15.07 7.28 7.75 32.27 34.38 40.18 42.80
T; 5.95 8.27 7.16 9.95 23.82 33.09 35.05 48.70
Ts 7.77 9.00 6.65 7.70 28.86 33.42 43.08 49.88
T, 11.14 11.15 7.46 7.46 36.77 36.79 44.57 44.60
Ty 14.12 12.55 14.32 12.72 37.85 33.63 46.26 41.10
3 W T o D IR - ISR A T K ABRE T L Rt
W HE BT A ) T, B b 4 B i B Al 3
3.0 TREIHEE AR TR FEE B X 0 5 o A B [ 1.92~6.17 fiF » %4k 300 RS FFRLEE 9 1 cm 40
KHAESARGEHMEAEZNTERASTH REA FLibHE R 1.5 kg/m? IR MIREHEIK , 5 TS

F LR M A5 07 Sk A KR, TR R R R4
DL R G 20 AR B ARWE ST b, A B
KA EFE R WAV TR BF h TRAAS A
FE AT E R N A RS AR I8 14 BT 7 5
BT AR AR W E (2.40% ~ 18.43%
25.56 % ~32.66%0) . i A Il BE S0 R A i g AT
F 5 25 S 2R B, R FF 4 FH A gk 2 e FE A8 0 R0 2 TR
(15.34 % ~19.76 %) , J5 X A] RE J2& F A B #2 16 1 75 8
FEI i PR R 22 T8 i B A 0 R A B 5% b i) R0, DA
RS H AR U A R W 5 i AR i 50 38 1y =000 7 A
HEX A L, 78 HE X ik B2 v Rl R 58 0 8, HE AT AT 1Y
TN R B AL S AT A AR N PR R B
iR m I A RWEE T,

AW GE X R FF I8 FH S R R R R 8 2 X6 48
SRR B E 1.5 kg/m* i 8% 0.75 kg/
m® i 42 3 4 R K R P AR 0.32%6~35.05% 35 em Kl
FEFFIE M #5 1 em 40 F FF 08 42 O 4 000 % 2 BE AR
54.52%~77.23% , X W] fig & T HE X R A ik 1
HF1.5 kg/m® FEFFRLE N 5 cm WS AT 40 7= A2
22 1) TS 445 ) Jo 4 I = 9 AR 285 44, A A5 b ik /D R AR
it DT A A% 38 280U 2K dk Bl 2 020 . Ao B o
T B Y G o, A O 4 R S i LB 2 3G (17,3306 ~
117.86%0) 3% &t T REm a3 K- stz 7, &
BRI AN . RV, R 5 A B0 T
SRR SN 26.96 %6 ~154.18% , X 7] B A& th F

I HREREHOR i AU L AR AR i X H IR R AT
L B FLAE R oh ) R P AR R IR R R
3.2 AE¥ERARTHMZEN LEFRSENTME

WS G FFA M 1.5 kg/m” #8 0.75 kg/m’
fifi - e S RN 3.21 90 ~7.73 % R A HH RS
TR AL X SRR A R — 2 R T
RE SRS FFAA AL B 26 6 4 il X 20 vl DU AT 30
ok ek I o ) 3 P LU s L 1 e 4R FERE D LG
i 5 e AHFEFFAY H3E2 A & i i 5.49%6~6.60%
X AT BE RS AT RLEE /N 7E HETX s T DL i 5 e 4 e
AR A 2 Mk v AR B8 22 T) S P s 5 ) 3 Y [
FE S IR ZEHEIX ARE 7 LR B PR 28 HEIX A 7 + 3

RUEER T (3.25 % ~5.45 %) , 5 X R i 2 Bif 5T 4%

SRR R Z B9 IS 3R

WFFE R b B A R B 12 VR BE Y 1 in i b
I S T AR IR D) 28 B 7R AS [R) B TK O 20 R R) )2 i 4
R EAIE2ER0.75 kg/m® FEAFE A 0—5 cm A
e ;1.5 keg/m* AR MR 5—10 em 22 & B /RS .
FEAFA A 1.5 kg/m?XF 510 em + 24 Rk
A X AT RE R TR IR s K= T2 WA R,
0—5 em )2 HHERR 0 F OIS R R AEY R R
SERYEESR N I S R 5T & PR R AT HE X 8 H AR
FEARIS H A A S R T 1.19~1.48 f5. X 52
P AE IS 25 TR — B T G S BE g 4 SR S A
FRAE 250 /0 - R S A S it
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5% 28 &

33 AEHERAXTRATEANEDERNEEZRIK

—=4:0p-A0|

AHE T T R A R AT AT R IR > 2
B [ AT R ST A5 FA TRD T A A AT F 9 45 SR 0
FIEMR R >R >2E, BNk AN AR E
BEAFAE T IROE 2 R (b A IR
HAEAR 22 mrp iy oA 5 AR, R3S =
AR R MR, R AF IR B R i A
JEE TR N PR 25 HE X 23 384 I 0 10 & o, R IR IR &
HEX AT LA Gk 2 1 95 40 L (6,600 ~38.03%0)
HEIX J7 20T F RS AR 0 AT DUPREE R 2 AR B,
Pk 8 1T 5% Ak o BE 25 W T o A R R 4R I R
Y00 TR RS S A e B R . X5 SRR
WFFE 45 R — 30, B AR 6 B i 5 #FE Oy K S X HEY 7™~
A R R
34 AAHEBAXNTEAEIHNRZEENR T

R WA M ARG D B M3 T AR
A, AFRPHIEARZE R SARBAEDY
4.97%~36.79% . it Z 1Y A K 5k B A R ik Rt
TH A, AR AR S AR A EWNILEX
16.89% ~31.21% , g ¥b & 4.37% ~12.72% , &
T 8.27%~23.85% . WLMITEILA R RGP AR
US| N S D) R b 10 N B S [ 4 1 N R € 4 VB
ER U B X AR AT SRR . AR TRk
AR R B 1.5 kg/m? b [ &, f5 FFRLE 5
cm Y5 RTAT B8 A G0 ZE U L T R N PR 2 HE X AT 8 m
A & . AR WBORE 782 & fy A &5 0 2
71.98 g/m” I, K5 40 W W B 5 AR i A i LG AR B,
HIHEAZERE RS A E WA RN E LT UL SR
Xt R R B R T BB W AETE

i ERTR R HIK 5 IR R MK 36 H & 1.5 kg/
m” FEFFRLEE 5 cm [ Ak BE AT HE 50 0 AR W R,
R R TRIA U =W T N YRRl o ol e w2 ¥ B N
i 52 LG 0 A AR AR R G R R AL 8 B AR AL
T TR R R AL SRR W R K AL

4 5

(1) FEFFHEIX A H RS FFA S AR R R VYD A R
WM, RRERA & EEMRFLHE 1.5 keg/
m? % 0.75 kg/m?*FEfI% 0.32% ~35.05 % ; f% FF ib H Hi
5 em 1 em (B 54.52%~77.23% ., RIHA2A
T 2K 5 it 2 64 T R ) 0 i 38 K5 VR VD 4 U Ok R B
% T 5 B %) 38 T g 6 K

) BHAHYE N T LESA MEA TR
351k CK 9 1.02~1.20,1.19~1.48 1) . FE#iE
HEAR T ZE2A T BEAAEES  AEMH 0.75 keg/

m” [ 3 4 U BB A 2 TR G i e )
M 1.5 kg/m* LA HMWEELASERARN.
5—10 cm>0—5 cm>10—20 cm,

(3) JEIHA A B 2 A & &0 ARk it > 25>
R, AT AR AL E 1.5 kg/m* 8K
0.75 kg/m* &= H 1.46 % ~34.55% ;jiti FH 1 cm 0% FF
85 em MRS ARG 2.54 % ~35.77 % s U IR K X
BARW IR ZE & 6.60%~38.03%,

D BRMARWMARE RV RERK & 558
P o R 0 S i 3 ) o R R A Y 8.27 U6 ~
23.85%,4.37% ~12.72% ,4.97% ~36.79 % Al 41.10% ~
71.64% ., KEIREHEIK, & Mt 1.5 kg/m*, f FF kL
JE 5 em MRS AR B 5 =X FT A 00 R AR A0 2R O 2k o b
g A 7 g SR AR ST I SR AR A AR A O K
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