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TR TS P 5 (4 B A AT 38 T (0,75 kg/m?®) CHLIBURL (5 cm) B FF L R IR 22 331K (4 5 1, I8 vb
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Abstract: To explore different compost methods of straw returning on runoff, sediment and nitrogen losses
in small watershed., a slope farmland in Erlongtan watershed in central Yunnan Province was chose as
research object. Nine different compost methods of corn straw returning were set up: CK and 8 treatments.
Each treatment included two straw return amounts to the field (0.75,1.5 kg/m?), two straw particle sizes
(1,5 cm), two straw heap retting methods with urea reactor (water or water and urea stacking). In this
study, the characteristics of runoff, sediment and nitrogen losses in a flue-cured tobacco slope farmland were
studied. The results showed that: (1) In the 4 rainfalls with typical runoff, the application of higher straw
return amount (1.5 kg/m?) and coarse grain straw (5 cm) could effectively reduce runoff and sediment losses

in the slope farmland (10.06% ~ 38.60% and 10.07% ~ 38.60%). (2) The concentrations of total nitrogen
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(TN) and NO;  — N in runoff under the application of lower straw return amount (0.75 kg/m®), coarse
grain straw (5 cm), and compost with no urea were lower than those with higher straw amount, fine grain
straw, and compost with urea (1.96% ~ 32.79% and 3.97% ~ 40.89%). (3) The proportions of NO; ~ —
N/TN, NH, " —N/TN and PN/TN were 63.64% ~ 86.18%, 5.31% ~ 13.86% and 5.33% ~ 25.80%,
respectively, and the main form of nitrogen loss in runoff on slope farmland was NO; —N, dissolved nitro-
gen was the main nitrogen pollutant in runoff. (4) TN losses concentration of sediment with the application
of lower straw return amount (0.75 kg/m?”), coarse grain straw (5 cm), and compost with no urea decreased
(16.87% ~ 48.15%). (5) TN losses of runoff and sediment with the application of higher straw return
amount, coarse grain straw and compost with no urea could effectively reduce the risk of nitrogen loss in the
slope farmland in central Yunnan province (0.32% ~ 35.05% and 54.52% ~ 77.23%). Among TN runoff
and sediment loss, runoff output was the main factor, accounting for 50.09% ~ 71.67% of TN runoff. In
order to reduce the nitrogen losses in this watershed, higher straw returning amount (1.5 kg/m?*) and coarse
grain straw (5 cm) was recommended. Small or compost with no urea also could be applied according to
different growth periods of flue-cured tobacco absorption and soil nutrient conditions.

Keywords: straw returning; compost methods; nitrogen losses; Erlongtan watershed in central Yunnan
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1(CK) 70 13 214 37.71 0 0 0 0 0

2 70 13 214 37.71 750 12.75 5 0 0

3 70 13 214 37.71 750 12.75 5 3.75 1.75

4 70 13 214 37.71 750 12.75 1 0 0

5 70 13 214 37.71 750 12.75 1 3.75 1.75

6 70 13 214 37.71 1500 25.50 5 0 0

7 70 13 214 37.71 1500 25.50 5 3.75 1.75

8 70 13 214 37.71 1500 25.50 1 0 0

9 70 13 214 37.71 1500 25.50 1 3.75 1.75
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mm, fix K38 2.6,23.6,3.1,21.0 mm/h, A~
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(P<C0.05), M1 Hraf DL, MR BE RN 45 F F
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WEkls  BEHO-H) 1 2 3 4 5 6 7 8 9
07-28 0.049400lc  0.064+00lc  0.111400lc  0.12240.04c  0.183£0.01b  0.063+0.02¢  0.081+0.0lc  0.149+0.0lc  0.2160.02a
. 08-07 0.050£0.01b  0.0874003b  0.19540.03b  0.17540.03b  0.216£0.01a  0.111£0.04b  0.195£0.06b  0.228+0.06b  0.287£0.01a
08-15 0.04550.01b  0.0642006b  0.1342007b  0.16550,05b  0.23520.04a  0.095£0,05b  0.137£0.03b  0.182£0.05b  0.2350.04a
09-08 0.0444002  0.0624001b  0.125+0.02b  0.115+0.03b  0.20140.04a  0.10240.02b  0.101+0.10b  0.181+0.01b  0.2080.07a
07-28 0.036£0.003c  0.06040.005¢  0.074£0,003c  0.088£0,005¢  0.15420.007h  0.050£0.003¢  0.078£0,005¢  0.094£0,003¢  0.188£0,005
NO,~ =N 08-07 0.035£0.,01b  0.0520,007b  0.990£0.008b  0.10940.003b  0.143£0.003a  0.046£0,003b  0.067£0.005b  0.100+0,007b  0.175%0.003a
08-15 0.03940.01b  0.053+0.005b  0.10040.01b  0.108+0.003b  0.12640.01a  0.065+£0.005b  0.069+0.005b  0.104£0.005b  0.165+0.007a
09-08 0,037£0.009¢  0,061£0.005h 0,090£0.007h  0,086£0.01b  0,110+0.007h  0,069£0.01b  0.108£0,005h  0.100£0.01b  0.118£0.002a
07-28 0.009£0.003¢ ~ 0.013+0,005¢  0,015=0.003b  0.01940.005b  0.028+0.007a  0.015£0,003b  0.019£0.005b  0.0210,003b  0.032%0.005a
NHLF N 08-07 0.01540.01b  0.02140.007b  0.030+0.008b  0.032+0.0032  0.0380.003h  0.023+0.003b  0.026£0.005b  0.026£0.007b  0.040+0.003a
08-15 0,015£0.01c  0,025£0.005h  0,026£0.01a  0,034£0.003a  0.02820.01c ~ 0.019£0.005h  0,025£0,005h  0,025£0,005h  0,032£0.007a
09-08 0.013£0.009¢  0.013+0,005¢  0,028£0.007b  0.026+0.01c ~ 0.021£0.007¢c  0.023£0.0lc  0.023£0.005¢  0.0260,001a  0.02720.002¢
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—N 1

NH, * — N 735 2 7n 72 i P B 2R E i SRR MBS /ORI . R IR,

Mo AR I AR B E AR U R S R

TIOR3 0 o ph T A 2 R A 2 80P B o B AR
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BW A A S BRAE S A S A ) RFOR A A
R AE I,

B2 AEAAEFEZRNO, ™ —N/INNH, " —N/TN &
PN/TN HJ i

NH, " —N A TN WREER 5.31%0~13.86 %0, 4%
¥R NO, — N/TN  NH, " —N/TN [ 6.87 ~
9.28f% (K 2b), NH, — N MR ZHILS5HKE N
AR K OF B B g AR, NH, © — N/ TN B it FH 48 A%
T A6 H £ (0.75 kg/m”) A8 Sy 55 /8 F A1 i8 H &= (1.5
ke/m?®) DL K it FHAR JURE RS FF (5 cm) 28 S 41 Uk RS FF
(1 em), 2B EALH B H BT REIREIF A, 9
A8 HETH 28 HIUTET 8.63%~16.17% , UM
et IR 5 A A HA e S/ k8 NH, - — NL It
if L 2 KUBS A7 %5 e . PN/TN Bifi & 1) ) 4 % % 1 T
(1% e B, 15 B A 3 56 DX i AT J 03 00 285 40 20K 38 i

PN/ TN 7224k g & b 5.33% ~25.80% (& 2¢), N
NH, " —N/TN ) 1.08~1.89 1%, H. B4 fifi 2 B} 8] (1) #E
Bz, 9 H 8 HR¥ME N 7 H 28 HY 1.48 f%,
AR P REFE LR R AR EENERS,
Ul BA 3 B b = 498w (S /0 0k S R B b R A% i i o
RS R B R TG Y EZ5 5,

2.3 AEHERARTHFTHMEHBRDFRE

EEMNFIT

HH 2% 4 AT AR [RHEIX 5 3R RS FF I8 H X 33 A b
V> TN Ji R W B K, 78 4 R b, 1337 %
AR 0 7= AR B PR Rl R bl S [ B (] 25 Ab 3
Vb TN U 2 vk B 34 1B 2 B it FH 0.75 kg/m’ #%
FFREDT (AbFR 2,3,4,5) % 1.5 kg/m’ (b BH 6.7,8,9)
W T 33.59% ~48.15% s it FH 5 cm HH UKL A AT AR
JCREBR 2,3,6,7) 88 1 cm 40 BURLAS AT (ZLBE 4,5, 8,
DT 16.87% ~39.93% 5 A IS IR R HEIK FE
b3 2,4,6, ) BN IR 2 HEIX (b3 3,5,7, D 9>
T 20.12%~30.57% . UL YD TN i 2k ik BE bl
Tl 1248 T %) AR AR 5 % T 400 0032 A S AL 7 LA % oA
WINMR ZHE XK, SR RN TR, Z5HE % (P<
0.05), X5 TN R EABMIEA K, £ 8
A 7 A E A S 23.6 mm/h B, &L B 7E TN
W IR B R = (0.174~0.889 g/kg) , I8 1P TN ik
W S MR AR . 8 H 15 HE5 9 A 8 H
WV TN WRWE 5N 8 H 7 HIW 29.03%
4.95% . VLA BE A B[R] RS A ) 30X O 20 f FF i
FH 45 AR BEJE VD TN i 26 e B 720 37 A A1

4 FAEALBEXNRITFEARKKETLHZIE W7 g/kg
HEIT-H) 1 2 3 4 5 6 7 8 9
07-28  0.067£0.01b  0.1324£0.01b  0.2770.01b  0.26940.09c  0.44140.05¢  0.407£0.08b  0.34620.02a  0.34040.01b  0.78620.05h
0807 0.174%0.01b  0.185%0.05a  0.397£0.02b  0.33240.08a  0.50240.04b  0.40640.02a  0.3860.11b  0.56620.04b  0.88940.03b
0815  0.10240.01a  0.11620.07b  0.274£0.02b  0.23420.09c  0.360£0.01b  0.31940.03b  0.309£0.01b  0.37040.05a  0.63940.01a
09-08  0.12420.05b  0.142£0.04b  0.335£0.04b  0.302£0,06b  0.413£0.07b  0,595+0.01d  0.52740.02¢  0.52540.05¢c  0.684%0.04c
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% Im

3 S AN R HEIX 5 20 i AR 36 45 A $A% i R
Jevh TN Jik e fefE . BEHCH 4 M .7 J 28
H.SH7H.8A15 HM9 A 8 HAA R4 TN
WA 1.25~2.37,2.08~4.59,1.47~3.34,
1.76~3.82 mg/m*; Y& ¥ TN Wik & 4> % 4 0.23~
2.74,0.95~5.88,0.43~2.48,0.71~3.22 mg/m?*,
FALFE TR TN =Y 8 H 7 Hiek,
71 28 Hiie/N. TN Ui o Bl B W o 10 384 DK 149
AR (P<<0.05), 8 H15 H5 9 8 H# 8
A 7 BRI T 51.47 % F1 5.77 % , B 1A bt 2 B[R]
HERS 52 0 2 00 B3 1 A, AN ) HE X 20T A A i
P R AER T 33 b 20 38 19 2 IXUIS: o 2 A ) B3 T 45 1
T AR MRV TN AR N 1.5
kg/m*FEFFRE T (REFE 6,7,8,9)%F 0.75 kg/m® (kb3
2:3,4,5) 43 MIFEAR T 10.57 % ~23.78 % Fl 33.01 % ~
49.93 % it 5 cm MURLRS FFAE I b3 2,3,6, ) 4L
1 eonZB BURLRS FF (AL 38 4,5,8, 9 43 BIFEAR T 31.00% ~
49.19 %61 19.53 % ~49.20 %6 5 A WS IR 2 HEIK AL 7 (hb
L 2,4,6, )W NNIRF| HEIK (b #HE 3,5,7,9) 73 il B
iR T 18.56% ~35.68% Fll 24.11% ~44.66% ., i
By Y v TN 3 2K &t Bl f FF 38 1 39 55 46 55
7 AR SRy R JURE DA B oA S n PR 28 HE X, S A R BRI
AL PR SR B E (P <<0.01), 2 SR AR
TP TN I % o 2548 /Iy o 5 L b Aob 38 43 500 B IR T
24.11% ~58.34 % Fll 47.56 % ~81.49% . 1E 4 ¥ P&
W BBk TN 326 DU Wt i o 3 AR5 TN i
KM 50.09 % ~71.67 %, BB BRI ™= A AR 5 R 1Y
RE TR Rl AR T R TS e R
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TE RO H O LT A 9 AN Ak bR Z0 8, 72 E A 4
foF b 1,2,3,4,5,6,7.8,9,
B3 FAELEMNE#HEEEREAENTMN

3 W

3.1 EHHMERRREAHENELRE
S SR M A T A ST R T EE Y TR R B A e AT

T A R BB 6 L I AN b e B A,

FEMAFIE RS A R M A MW EZERN KR, AR
FE AR U e A TR R () A OGP W, 7 U A B R
2k ) 388 KT 8 0 5 U8 Y ek 5 I W R R 2 ] [ R LA
02 R DG I I R R 9 Rl i AR Bl ] . X
S PR TR T I 5 L e 5 AR R R A
YR B T et A58 R R 30 W S AR 5 L W ) 7 A AR
s PR 4 22 A B HURE n) £2 A B B HE b K £ 9k
BAME, AR TS AR SRR A
WEE b AR RS AT 36 B (0,75, 1.5 kg/m?) 5 5% FF kL
(1,5 cm) B30T LA/ BBk b ™= e R, X OR T
Jite PR AT D /0 RN L 42 o T b 3, 12 S AR O U
U BASFFELAT B A K 43 BB 7 AT 38 R K A
R 3 AN (15 R % 51 LN S b Wi 4 O - 2 8 L2 7
FHAE R REFE A T 2t R UKL RS FF -5 BARRS #1381 L 40
UL S FEAH EL AR T e B b = 3 7= 10 i

ABEFE R A T A B R R TR Wk B AE T 2 K
A T R A v X T T Y b AR R T it R0 D 2
HEAT R St (R VEE TE , DA BB A | oAk e R AC ) 4 e 2 15t
SEQLY/E AP PN | DO o AR I DS
R SR ROR R W T A I ) IR
HEA YIS L AE 77 U A K I 4 i R R R AR AR
HRm TN AR SRR &, FE L5 NO, —
N.NH, " —N i F b R 42w i 2k .8 A 7 H i rh o
JE R I R R A TR R R W R E R T 7
H 28 H., R#F#EA £ 5805 . 78 £ HEMG Al A= 9 19 1
W74kt 5 NO,~ —N F1 NH, " — N, fig 5 3%
BE gk NO, — N M ONH, " — N s ES, 1
e RTP A R R RS, 5 9 H 8 Hit, &
W TNUNO, —N.NH, " —N i EwkER s H 7
HFAK 24.17 % ~54.63% . 3% J& T 7% A1 1 f et o A
2T 2 UK 5 25 R i 1O e B B B S [ 3 OB FF 2
“EL A 2 LA L B W T I T S SR b AR I R
BEIRITER N IR PR A S e U R AR, A
1 A3 — AN 8 IR FoAs 1) R S B B
A B R R SR BN, A2 i A HE AR ML T 45 4 T
B, 3 T IR S . il A SO IR B EEAE AR D
WIVE T« B 25 ) Bl - 498 DI 235 44 1 415 8 2 16 ml i
P LA B2 5 - HE X UK 7% 40 R B RE 5 B
RS B b e AR T A R R TR W B

AREFEH  NO,  — N J& [ SR BTN T 3 Bk o A B
ABRGERMMRAZNFEEIEA S TN KER
63.64 % ~86.18% ;1 NH, " — N il # B 5 /N, AL oy
TN WY 5.31% ~13.86% , % 5F 75 &0 78 4
WX NO, ™ —N/TN H Al hy 63.2% ~88.8% [ 45
W3, X FEE R TS HEA R0 E SR
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AL A FAR BT T 6 KA AT HE IR D G T rh /D 3 A 3t 280 3R L 2% 19 52 i 7

IO+ it A S0 A b 4 9 £ Bk MR L 1 45 A Y IR
R P i fe o fif, 7= 4 £ 8 NO,~ — N, i 8 2> U
NH, " —N f£78 ; [R5, £ 536 + 5 4 ok o] LA & &
NH, " — N, 1+ 38 B A 5 DA B NO, ~ — N, 3 3
NO,  —N Hl&F NH, " —N ERE 5 Kk, PN
di TN ¥ A R 5.33% ~25.80%, 0 NH, " —N/
TN 1.08~1.89 5, 4 & b, B 2 I 4] (4 HEF2
NO; ™ —NFI NH, " —N ¥ B AL T 9218 T B HAR XS £
FERARA . PN/TN 7685 00 A= K 5 01 22 30 T e e
P 50U VD 25 G 1) TURE 25 Z0AE JB Hb 26 AR 1) Wi AR
WC B R AR MR EEIEES.
3.2 WHHMREREAEHTHEFE

A AR T A b R K 1 R ER b N0 3 HEA K
R FE W) 51% A0 AW 58 v, T = e T 4k
IR AR R Y B IR AR R AR A K (50,09 %6 ~
71670 RS A MR Y 1.41~3.10 mg/m”, &
I T 1 i 7R 9 002 A T RS FF A S AR IR R R
et 99.49~99.90 mg/m*"" , X AAERE 5 ZIA K X
of T IO R R A e SR % A B A A A K L
LIPNSISES S

F AN 5 ERE AN R TR
VU SRR B S B AR TR R Y AR
IR TR i AR R BB T AC R A A
Kb . AL, AH ) BT 254 T L i 1.5 kg/
m” F5 A1 5 5 em 5 FFRLEE DL BRI I IR 3 HE K
] B0 M s D AR AR V> TN ik i, A3,
2 SRR B A b B AT DL S 3 R AR R e VS TN
MR (2411 % ~81.49 %) » 3K &t T 18 H 5 KL iR
65 45 240 UK G P 5 Ml 9248, B R B BB E — R R
i 5 45 2 5 OB RN 2 B AR B 1k A28 U A b 3R
0RO R R AR & 15 Wk W RSk U W N1 X (3% =
BRI XU 5 T 400 A o FF A A S A A L R R
HEIX 2B In A A L ok A E R L
SEAR WA M, 4 W T ,8 A 7 HiWtE
WS TN ik B ¥y T HAD 3 kW, X2 T
Rof W o A R L K G ™ L AR W S B AR T K
SEERTARNEER . 8 H 7 HE . Rk
b TN i 2% £ Fifi 2 I (] 4 % 52 30 328 0 T ok 1)k 3
REAS T BB b 02K R i 2 IRURS: . 3 5 sk AR i 2
AR,

g5 b AR TR R Ak AR R R gk
B EFEFF R M1 (1.5 kg/m?®) M WKL FAE AT (5 cm)
A B A U in PR 26 M X A B 25 AT R0k 2% B Bk M A 3
e A FR WK . FEHATRMAEA BT BEERE 2 81—

S T 2 IS o /D B B A i RS 1Y I ) P R AT

Ko B RN A =, X AT DAAT R0 D b R AR R R

e IF H s FENE 8 A8 ARSI 8% s R EAR

It 0 A ) A 3 7 W S 6 R - 8 R A I O A

PR BRGS0 IR R HE IR AT RS A8 1L e A R

BN T BUR R R XU

4 5w
(1) 4 SRR i FH AL AR H & (1.5 kg/m™) .

FAURERS 1 (5 cm) 349 0] A5 25 1 9 /0 e 9 1l 7™ 38 7 10

1 (10.06 % ~38.60 % 1 10.07 % ~38.60%), it F 4 fi%

T APk FH & (0.75 kg/m?”) %5 it FH 45 s il AT 34 T 4 (1.5

kg/m?) MLPCRIFEFT (5 co) BEANPURI FEFT (1 cm) MR T

PR 2R M X A58 45 0 PR 3R X R b B AR TN 5

NO;  —N ¥ B A% (1.96 % ~32.79% Fl 3.97% ~

40.89%) & ALF R NH, " — N K E 25 AU,
(OF W H NO,~ —N.NH, " —N F1 PN 2 % /5

TN ¥ BE 1Y 63.64%6~86.18%,5.31% ~13.86 % ,5.33% ~

25.80%0 MR AZ I EE WM AL L E NO, - — N IF &

RAERWAK T EZWARTG 1Y, Sk - 5 R

/b i R 25 ZR B b % A i B o
(3)4 IR, 5480 TN ¥ 2 ke 8 A8 fb— 2,

Je b TN i 2 vik B Bl 5 5 FF 8 H 6 00 B IR 5 5 1 2

UL Sy KL URE LA KR T8 0 DR 28 HETK , SR R PE TR

R (16.87 90 ~48.15 %) ; ifi & I [E] 4fE 7% , A [w] HE X Jr

PRI H A& A 3 v TN It 2% vk B2 2 Wi RIS
()4 R F it 8¢ e 7 FF 38 1 & (1.5 kg/

m”) RIS FF (5 cm) AU i AR 22 HE 1K n] A7 2% 1%

ARGV v 33 B b 2R3 B O R XU (03294 ~ 35.05 %6 Al

54.52%~77.23%0) s TN ik AR fi i th b 3, i TN I

A 50.09 %6 ~71.67 Yo , thh B 9 W9 7™ A2 A% It 5 | Ak ) 6L

F IR i A T RS Y i R A

5% ik
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VL B a0 oK LAORFRIFGY , 2009,16(1) : 1-7.

(3] B8, /N AR, 25 4, 4. 25 1 48 B b BIR Bk + 3
REGAREHERI ] P EK 20150 11-12.

(4] BRI B, 8. 540 B 5 X 3 = i 7
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19-23.
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F AR, 2019(4) :20-23.
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