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%
2 M, 2BE

(ROl RFAE S EYBAR R, BP 650201)

W OE. %52 a RAEFAMERUNK AT, BFFE TR 5 0 LTI AT S RS R R . 45 SRR BEETEATE
SRR, RPTAEE. 8. SRS BERZED, HRSFE 25 KT X R (P<0.05), HIFEKT 53.97% ~
82.52%. 61.49% ~ 85.56%. 44.69% ~ 83.75% K 52.52% ~ 81.79%, SXFIRILES, FEFE AT PANLT . 2R . SR
TR E AT 59.94% ~ 68.24% ., 45.97% ~61.16%. 59.74% ~ 62.63% H 47.14% ~ 54.29%., F4LPE 4+ IEFIMR kB 5T
SRR AR LRI — 3, I P L A SRR AR RO IR BN T 56.98% ~ 79.79% . 54.46% ~ 77.00% . 47.88%
~80.93% Fi151.36% ~ 75.78%. ULA, HHERHLT . By 2 IRYIER S 32, A EM LR MR R AN . FEFE
SRR TN SO RLA RS S, B T, R MR ROy, AR . 2R SR RA RS I SRR
JEOR 5 it L W M B TR MG, SRR A A S b 3 ARG . L 7 500 kg/hm? /N R R P o R ML A AU AR At
AT LR FH 2T A9 o R =

SLgiE . WA, Yok, K BmE

FESES: S157; S572 XHEFRERD: A

Effects of Straw Mulching on Nutrient Loss from Red Soil and Quality of Flue-cured Tobacco
in Sloping Land

LU Kai, WU Bozhi’

(Faculty of Agronomy and Biotechnology, Yunnan Agriculture University, Kunming 650201, China)

Abstract: The effects of straw mulching on nutrient loss from red soil in sloping land and quality of flue-cured tobacco were
studied by field runoff plots for two years. The results showed that nutrient loss in sediment decreased with the straw amounts.
Compared with CK (no straw mulching), straw mulching significantly reduced the loss of organic matter (OM), total nitrogen
(TN), total phosphorus (TP) and total potassium (TK) in sediment by 53.97%-82.52%, 61.49%~85.56%, 44.69%~83.75% and
52.52%-81.79%, respectively (P<0.05), and OM, TN, TP and TK in runoff decreased by 59.94%-68.24%, 45.97%-61.16%,
59.74%-62.63% and 47.14%-54.29%, respectively. Nutrient loss tendency from soil was consistent with the change of nutrient
content in sediment, and the losses of OM, TN, TP and TK from soil decreased respectively by 56.98%-79.79%, 54.46%~77.00%,
47.88%-80.93% and 51.36%-75.78%, compared with CK. In addition, the losses of OM, TP and TK mainly depended on
sediment, the TN loss not only depended on sediment but also runoff. Straw mulching reduced the contents of total sugar and
reducing sugar but increased the contents of nicotine, total nitrogen, potassium and sensory scores of tobacco leaves. The losses
of OM, TN, TP and TK from soil were significantly or extremely significantly positively correlated with the contents of total
sugar and reducing sugar, and significantly or extremely significantly negatively correlated with the contents of nicotine and total
nitrogen of tobacco leaves. 7 500 kg/hm? of straw amount is the best practice than others in this study, and which can be applied in
tobacco production in red soil sloping land.

Key words: Straw mulching; Sloping land; Nutrient loss; Quality of flue-cured tobacco
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BAEAE, “REMH BT TR H SRR, TR
TR T3, ELZ2 WO 2B FhAe, TR IR AR 2 7
AR R B SRR AR, R A
T, AP AR 22T, A R TR R,
SN T 24 i A A 7 8 R

T AT T A g — b M L ) CR AP PERVE R G, T LA
AR AR R K X 22 2= R R A= 1 g, B8 s e JEE
FIZK A, ] L2 AR e B, [, B
ETEATHREAR , T (e P2 Rt mT
FHEI S, BRI L3 KT R 1
PRI R M E B AR R B AL ORISR AL 2
AR, BE LA UR . R AL KR
TR, 0068 R - R R R BB, BRI SO
SERRARS T, R HER KT TS R
BN B IEORAE AR R, R S
FURIT , 5 T8 MRl R 5 s A i A F S 40 T2 28
B PRI T T s — 0 AR A SRR I R e M 22 R
R PIR A SR O 55— 7 T U K AR 1
A REWF X IR i US04 R4

TR R M o R T ) AT SR /0 o AN e B 4
AN BR B RS AR A, SRS M RN DO 6477
X, 0T TR R X O LA LT . A 2.
EEEIRI R BB IR S RV E R RS, O
HE— PR T SRR R SR Z IR R
VU = B RS M AT FR e P P R R BB A Al

1 HRE5HE

1.1 R X R

REEX M TRATHEREILS £, 1905 m,
AFH BT 2 123 h, AFAIE 14.6 C, FRENE
1 064 mm, EHCNES L, B 7°, Al ek
R HE, HILARMR WL 1, K56 Rert )k 2015
44 72016 4E 10 F .2014 830 KBV E
K, WORIETERERH, WHHRIH . BH/NXT 2015
4 4 7 BAIEER, IFT 6 H P arg e IR 5 R
AW I G o P AT R 35 ORI B (B 4% % 2 6 7B
FEH A, H 2015 AR 2016 4F 77 I A4 A
356.5 mm 1 217.9 mm,

F1 REXTRWERMERK

Table 1  Soil basic properties in experimental area

pH AL (g/ke) 2R (g/kg) 2 (g/ke)

2 (g/kg)

WA (mg/keg)  ARBE(me/ke) AN (mg/kg)

5.81 26.99 1.35 0.84

5.74 117.50 21.81 206.82

1.2 Rt

RIS AL 4 N abEE, SR ABENLIX AT, EE 3
W, A 124X, NKHEAN 50 m*(10 mx5 m).
/NDX ISR FH 5 40 om (8 SRR B, 9 A Hs 3 Al i
AR/ B EAREUA 1 m(1 mxImx1m)iR 5
ARG, PERERZ) 140 L 2R, HRH—RE
4 10 em 1Y PVC 4RGN, HTHIREHER
o INXIGTE LA ZE 8 1T, BATFIML 8 HRIEMH, St
TT 64 Bk, 17HE 1.20 m, BREE 0.55 m. 2434 W
%2,

T2 BAEBRZHEE
Table 2 Agronomic measures of different treatments
JLB L] 15t
SMI(CK) &N IERE + )5 3 36 0 kg/hm® /NEREFF, XFHR
SM2 95 R e IS 0 S R 2B AR 2BV 3 )
3 750 kg/hm?® /NZE 5 FT
SM3 K5 R LR+ J5 7E 2B AR 2830 35 51 3 35
7 500 kg/hm? /N EFEFT
SM4 95 R e IS 0 5 R 2B AR 2BV 3 S
15 000 kg/hm? /N 25 F&5 4T

2015—2106 4R AL AR B ] 43500 S H 1 HAL S

A 3 H, B RO Y SR S RD K326, Ak
FRA F AL A 4 500 kg/hm?, &(N). BE(P,0s)Hl
B (K,0) AR it & 43 3120 105, 135 1 300 kg/hm?(4H
L HEAI, SRR RRANR A ) T
B 5 XTI 5 em 2245 B/ N RS AT R 7
SHL A P ) Bt 24 L DA SR 2 P A 7 o
1.3 MEmMHESAZ®

1.3.1  RH AR EE S BRI 5 4% /N X
BT, IR 2 min, 2R 1 LR,
IMAEBR R A pH<2 J& , BT vKA NARAE A T
By A, RE LR, wEELERy,
JEA I 2 P VD i i IR0 i AR T A ML B R
FHEE S5 TR AR 75 B VRN 5, 45 B i R PP o s R
THAR S AN O R BRI e | 0 B iR AR IR B 4ok
JEEERIAE , 2805 R A G I s O Bk
WE . AP, 2% . 2. 2SR
MEBRAA L. LIRS RE . &R -Bi R I A
FHERPL L L . SO RINE . BRI R 5
(kg/hm®)= FRFIR/T S (/L) x FRFARF(L) x 10/
ANXTER(m?); JU IR R B (kg/hm?)= TP F7 5
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Frit(gke) x RREIE (L) x BRAFRQL)/[/NX
T AR (m?) x 100],
1.3.2 HHE MEREFE S J R 1005 % - e 1A T R
MEbRIC, BRI S, B/ NXIER 1 ~ 1.5 kg
GG C3F A5 M FH T b i oI e AR Tt
SV KR RO SRR L KEER . B FRRIS
et 3 R S U A R |, B TR FH LA
W PO T IEA
1.4 BiELIE

¥R ] SPSS 21.0 F1 Excel 2016 #4F7E47453H
b, HPZ2HE AR A Duncan :(P<0.05), HH%&
I3 MR Pearson £ 147 (P<0.01).

2 HER5HH

2.1 BHEBEEXERMRLENZIE

BW AU e SR TR i B RAARY,
F 3 HAETTHN, M REAT A SR N, R Ae v
PR R A (5 2015 4E SM4 AbFRARR), HASFFA
i AL FEARS RN e U 1 34 I I T X AR (P<0.05) o 3X Ui
HAR P17 25 6 S S5 R AR b = i A = b i, k2 - 45
(Equi

x3 BABERMEDE
Table 3 Runoff and sediment yields under different treatments

B, A HRSORBG S XA RE S th TR AT
IZE T KO R JE TRl D T AR YRV
L, MRS T ISR, XS RS 4 R Ak
AR,

R4 FRERLERDSFHREE

Table 4 Sediment nutrients under different treatments

Oy b AL Ko gy il
(kg/hm?)  (kg/hm®)  (kg/hm?)  (kg/hm?)
2015 SMI(CK) 86.73a 4.16 a 2.02a 19.65 a
SM2 33.69b 1.55b 0.84b 8.44b
SM3 20.08 bc  1.03 be 0.54 ¢ 579¢
SM4 17.18 ¢ 0.70 ¢ 0.32¢ 4.00 ¢
2016  SMI(CK) 21.72a 0.83a 042 a 4.73 a
SM2 11.56 b 0.50b 0.29b 2460
SM3 7.43 ¢ 0.28 ¢ 0.19¢ 1.72b
SM4 3.29d 0.10d 0.07d 0.76 ¢

222 HIERBRFSTRAE

&S AA, 2af

AEAy JLEL 3 (m*/hm?) Je b (kg/hm?)

2015 SMI1(CK) 635.90 a 3274.14a
SM2 348.96 b 1348.01b
SM3 424.86 b 967.90 be
SM4 43029 b 604.68 ¢

2016 SM1(CK) 462.94 a 936.93 a
SM2 212.94 b 404.33 b
SM3 193.87 b 296.90 b
SM4 98.97 ¢ 102.56 ¢

WSS SR, 5 CK ML, HAy 3 MR A L
Ji. R SRR EBIEAL, SO0 RE
WA SRR AL B HE I, b 2016 4F
SM2., SM3 FI SM4 AbBRAZ I FR4r S B KT
CK(P<0.05), H.B % Ff5FF8 55 2 0938 I i 5 o0 i 2k
EFEAL, T 2015 AE{UR AT AL R A B Ik i
T CK(P<0.05), 2015 4EF1 2016 4F SM2, SM3 Al
SM4 ZhEAR AN . 2% . SRR 253 CK
[ 59.94% ~ 68.24% . 45.97% ~ 61.16%. 59.74% ~
62.63% Fil 47.14% ~ 54.29% . 3 16 WA F% FT 7 35 ] LA
RAR TSR A3 R B s> L3R40k, T Re 2R
FEAT 7 2008 T WA 38wt , A I F K A B
WD MR A, HEMIREAR T AR A ik i
#zS5 TRALEBERRAFTIRRE

Table 5 Runoff nutrients under different treatments

TE R RSV ER R /NG TR [ 28R Rl — 4R 40 45 b 1 R) 22
SEAE P<0.05 KFRE; T,

22 HEHEBESENITEFSREIENZIT

221 RPFESWRE WS 2 a ORI, &
ARFRIR VDA P . A . RS E YRS R
78 S i AR s>, HG BR(SM) TR VP 54T
B RS T HAL I (P<0.05), &FRIRT>FE4M
KGRI RZME T 8% 4. 5 CK AL,
SM2. SM3 Fll SM4 ZbHR AP . 2R . &R
R E IR T 53.97% ~ 82.52%. 61.49% ~
85.56% . 44.69% ~ 83.75% H 52.52% ~ 81.79%. LI
S5 RIS 35 A8 08D BIEFR A AT

G L €11 Y | 2 Loh
(kg/hm?)  (kg/hm?)  (kg/hm?®)  (kg/hm?)
2015 SMI(CK) 16.54a 1.89a 0.32a 530a
SM2 7.65b 142ab  0.11c 2.79b
SM3 7.15b 1.26b 0.13 ¢ 2.30b
SM4 730b 1.14b 0.19b  3.57ab
2016 SMI(CK) 12.90a 1.67a 0.13a 1.62a
SM2 437b 0.55b 0.06 b 0.86 b
SM3 391bc 0.53b  0.05bc  0.78b
SM4 250 ¢ 0.29b 0.02 ¢ 0.39 ¢
223 FEK R LI ISR AR B

(Ve VB I3 I i A R AR TR 73 Wi i) A R DL 3%
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6. M1 6 A1, 2015—2016 4F SM2, SM3 FiI SM4
AbBE - HEA P A% AP B R
F CK(P<0.05), Z5HlFBIFEAK T 56.98% ~ 79.79% .

54.46% ~ 77.00%. 47.88% ~ 80.93% HI 51.36% ~
75.78%, HBEHFEATHE 6 AN, #A0BFR IR
A MRS X RO N OGRS AT A S A T
PN Vb T REEAR 1 R o i R e

*6 ARLELERSRELE
Table 6 Soil nutrient losses under different treatments

G ab T AL o) g ol

(kg/hm?)  (kg/hm®)  (kg/hm?)  (kg/hm?)
2015 SMI(CK) 103.27a  6.05a 234a  2495a
SM2 41.34b  297b 0.95 b 11.23 b

SM3 27.23 be 2.29¢ 0.67 be 8.09 ¢
SM4 24.48 ¢ 1.84 ¢ 0.51¢c 7.57 ¢
2016 SMI(CK) 34.62a 2.50a 0.55a 6.35a

SM2 1593 b 1.05b 0.35b 3320
SM3 11.34 ¢ 0.81b 0.24 ¢ 250b
SM4 5.79d 0.39¢ 0.09d 1.15¢

g 4 R 5, 2015 4EH 2016 AR L PRI VD
4y B A o R ER R B L E N A PR
72.66% . &F 46.29% . W 81.04% FIEH 72.83%;

ARSI R S W AR 27.34%. &R
53.71%. AW 18.96% FI4H 27.17%. XiiH] 1
AHLET . BEREP 2 LRV ok o &, mikib e
T R AR L ] A SR R X, R R AT i 2 - 4
HAHILIE . B AR R A oK, R Vb iT
RO, T RN R 55 3 o i, S fdii vb A
R A MR i A 2ZE AR

2.3 A[EAMEE 3T I R 2 R R0

230 fbFEAlsy B 7 AL ARYE o R
S AL 255 R ) DL SM3 Fil SM4 Ak BR A 4% 1 -,
SR MR PE R o 2015 4EAT 2016 445 AL BRI
PR RS S B0 CK e, HE B K/ NERI N
CK>SM2>SM3(Fi SM4 4b); IiReg . A& A &
WPL CK M s i, & R/NERIA CK<SM2
<SM3(% SM4 41); &AL BRI S & B i =
F:(P>0.05), MFEFFE T EALE 0~ 7 500 kg/hm® B, 4%
AbFR BB RNR JFORE A 2 SR R Y, KA L R
FER S TS SRS FFEAE] 15 000 kg/hm?,
ARy ] SM3 5 SM4 AbBEIR - G p | i858 . A
B AR S RN RRIA 2, (AT
PEZE T (P>0.05), L iRZE R UL IR FHA 55 T LAAT R0
FRAR EE . SRR A, R AR R A i

x71 FELEBEILFRS

Table 7 Tobacco chemical constitutions under different treatments

Ay Qb HBE(g/kg) A JF A (g/kg) MR (g/kg) B (g/kg) B (g/kg) H(g/kg)

2015 SMI1(CK) 371.00 a 28533 a 20.03 b 18.47b 1440 a 2.80a
SM2 347.67b 262.67b 26.00 a 20.67 a 16.90 a 2.53a
SM3 323.67 ¢ 243.00 ¢ 27.27 a 21.20 a 17.23 a 2.53a
SM4 340.00 be 253.00 be 26.07 a 21.57 a 17.17 a 348 a

2016  SM1(CK) 359.00 a 280.33 a 2290 b 18.97b 16.53 a 247 a
SM2 335.00 ab 254.67b 24.63 ab 2193 a 17.27 a 2.63a
SM3 326.33b 244.00 b 26.40 ab 22.63 a 18.30 a 237a
SM4 317.00 b 244.67b 28.17 a 22.00 a 17.80 a 3.07a

232 FEEFE 2015 4EH12016 4E45FE AP S5 Ak
HAEIRCE S BT CK, Hih LA SM3 kb B,
{BAY SM3 AbHAT 53 & 5 T CK(P<0.05), X 54 2%
PR R, AT HRE . MR
TR R A3 A 5 T 45 Ah B D B R 22 S AN K (B 8)
24 TEFHSRIESEFEREHHEXME

2015 4EF1 2016 4F + HEFR 73U K 1 5 15 8 o 1 AH
KHEDTEER W 9, AP, 24 . 2ie
B O R O AR R A RO i Y R i e
FEAHDE, S0 B i R o B A OG
M S PR R AR, (HARIRE]

S E IR o I W e IR U S A P R T
R, TEHIEXTE MR A AL &4 & AR . Xl RE2
PN H SRR SR o TR IR X — T 37
MR K B R E ORI, B R i R B
B, JEHGERAHUR ARG, MR R oRE
Ty, I RECE ZAL S Y& B, SRk

BE R
3 ihie

B1/NS AR R W], /N R AT 3 RE R )
B MR I BRI OB 5 R, SRR R R, X
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x8 ARLEBHBERETS

Table 8 Scores of tobacco smoking qualities under different treatments

AEAy Qb3 Wit TR S I NS T S5
2015 SM1(CK) 7.00 ab 6.17a 6.67b 6.83a 6.33a 33.00 b
SM2 6.67b 6.50 a 6.67b 6.83a 6.50 a 33.17 ab
SM3 733 a 6.50 a 7.17a 7.17a 6.50 a 34.67 a
SM4 7.17a 633a 6.83 ab 7.00 a 6.33a 33.67 ab
2016 SM1(CK) 7.00 a 6.00 a 6.67a 6.50b 6.33a 32.50b
SM2 6.83 a 6.17a 7.00 a 7.00 ab 6.67a 33.67 ab
SM3 733a 633 a 6.67 a 733a 6.67a 3433 a
SM4 717 a 6.17 a 6.67 a 6.67b 6.17a 32.85b
*k9 TEFRSREIESHEBEREAMEKRM
Table 9 Correlation between soil nutrient loss and tobacco quality
Ay Eizg N s¥ i I J A L BA #p Y VRS
2015 L5 0.748" 0.829™ -0.878" -0.865" -0.312 —0.142 —0.452
£ 0.767" 0.8317 -0.875" —0.856" -0.333 —0.152 —0.473
e 0.731" 0.780™ -0.873" -0.847" -0.316 -0.142 —0.444
el 0.786™ 0.856" —0.874" -0.879" -0.248 —0.086 —0.481
2016 EERiING 0.786™ 0.890" —0.685" -0.812" -0.451 —0.247 -0.392
2R 0.750™ 0.839™ -0.739" -0.814" -0.394 -0.325 -0.355
e 0.759" 0.850™ —0.749™ -0.763" —0.465 -0.356 -0.326
e 0.705" 0.810™ -0.701" -0.752" -0.338 -0.249 -0.265

e *RIRTE P<0.05 /KON b S AHIE, **3RIRTE P<0.01 /KFECBUN)_E 835 AH C o

SARMFFELE RIS, WG R RIS L R A A
Ze5t . AR EI S N, WIRE IR B (B 2015
AF SM4 AR BEAM) il JEUE £ 5 S B JaE 5, i KA A
PR RN R LI, X R P s 4 R
WAFTEZE S, HACAL T B R i Rk B 5 6 | i it
Bl RS R A R B m A G . Bk
GERERW, FEAFIZRAET , Rl FFAL S0 8 A S Qs
SN AL A7 A5 22 57 o IR BE 7K 12 5 1 5 4
Bl A OB ) S B PR 2R, AT TR i o % 1 U 2 A
TR AR I WSORIA] P A BIRGER P9 1 £ — 7 R R KK
TWHIN, BEH T IEAEOKF R T, AR R 1k
I (12 o S I R T A s Ly 1P e R 4
EYIRIRLR, T BRI ) AR A A, e it
MRS B AL G WA P, T R BB R A S
ST, eI ERRMNRES .
EAEAIRERY], R Rt e
DI B AT IR . AR,
LA K B SR R R 43 i e A T i SR At
IO BE J7 SR MR8 JA e A I SR 3R IR, AR
TG P A AR B BRI JEORE | R BRCRTE R
2257 R N 1 A AT i — D7 TN 1 K ) i

BEYE | UEY SR MEREYE, GE T RIEROAEE, iR
T4 T MR ZR 1 3 FIRH R S il % 4, DA a2 Xof -
SRR MSCRRI T, A8 A LA N 5 5 55— ) A]
R 2 S AT 7 25 R AR T 28 1R 32 )2 8= oAy
UL . ERBE R, 3T T HIRUE W sk e+
BERGETE YRR BT 2B 0k 4 HEFR A A I KR
PEHE T AR Z 00 3R SRR, B85 T R IR
(ALY S R T I Aw

3 ANFEATE 35 A0 B A HE SR Ay iR B B AT
X} HR(P<0.05), DL SM4 b BRAMEI 2500 < b R s
HWR N SM3 4bFE, {H SM4 ZbFRALAE 2016 4F i 1K
T SM3 LbHE, T 2015 455 ZAH LRI B i 25 22 7
IKF(P>0.05). BEAL, FEFFE 35 A0 FRAR Ak 2% 5 5 T
PR R R S B TR R, L L SM3 AbBE
M 255 B e ff s FEE AT s s 1, A gk
BT R S SN S A S, XU W S A A
K] 15 000 kg/hm® B 2 AR AR TR i, (R,
PL 7 500 kg/hm*(SM3)/NAZ RS FFE 26 1 AU 27 A 35 55
U, AT LA FH 2T S e A 7

AAIF 5 18 3 B AME LN OO, R 35 T A AR 2
XoF 3 b £T 37 53T R B 6 MR 5 B () s, B8 4 T A R
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TR A 7 RS AT B S 1, (HR AR SRS
A S () SR A7 22 5 0 IRIOR ] 3R 43 B
AL 2 X AR o 1) R AT R 2 — 2B AR

4 it

DR 55 AT DU SRR AR H e o i ki, Horh
AP SR LA B O R
lRT 56.98% ~ 79.79%. 54.46% ~ 77.00% . 47.88% ~
80.93% 1 51.36% ~ 75.78%. MtAh, HHERFEFEIM
R EMAEAE 225, Hoh HHEA LT . B2 LI
VIR R 3=, T2 0 AR VD RN 2 42 it 2 [ 3
KRE.

2 A 7 i AR AT T R P SO A SR B i, 4R
TR e . R A R AR T, (e T et
i LTt

NGEEHTIN K, Lh 7 500 kg/hm? /N A5 AT &
T A L A R RR B, T DAY F T 21 S8 33t i s A
A==, TRISE Sk 2 pg 90 R A 7= I T Rt R A —
ESH
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