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K [RIB RS RS AR O R T [ R
B TRIRER ] 38 2 A A T A VR AR R T SRR A
FH X695 0 7 Jo i . 2R MR AT R I A R A 5
Y0 308 3 Y SR A FH R A8 AR T 2 B I 0 0 S
X 3R T s, DO I E R T R AT
i A R 2%
1 ST
g S
R T 2018 4EAE m A KT L E IR
JE AT AT, R Hb AR AR AR 28 102°52'49”, Jb4h
24°38"22", N 1698 m. X 3K L, iR
B AT TR i o3 i B R = SRR IR S, A
[l N JEHEAT 00T, a0 - S A B 1
4 pH 6.07, AHLFE 45.7 gkg!, & 2.52gkg!, 4
W2.01gkg!, 28 16.6gke ™, KIER 218.2mgkg™,
HRWE 1043 mg kg™, HAHH 321.2 mgkg ',

HECTH S S RN Oy 2 2% 28 5, B A R R
K326, g HALE: MEELHESEE (N 12%,

1.1

P,O, 6%, K,024%) , HIRELTS (& N27%) , i
BERRES (P05 16% ) , BRfRET (K,050% ) .
1.2 iRt

TR0 R — A 7 A 4 45 I — T SRR MR R S
RI/NX A 36 m>, =WKEE, BEHLX A, Jt
AL, 2%k (1) NP, (2) NPK (4fHE)
(3) NP+85%K+S, (4)NP+70%K+S, (5)
NP +55%K +S, (6) NP+85%K+DS, (7)NP+
70%K + DS, (8) NP+ 55%K + DS; Ht, NP
FORFNEABEE, K FREAE, S FnEFF BHEAH
DS FRFEFFE AR H o ISR, IR A4
FRWCER G B0 /N X, B FH A B RS A A A IS
SR BRI H BN R /NI, 6 PG H A BEOKE RS AT
WS MR A, o o0 2 BV A i i R /X
AN it FH RS A B Ah B SR A A BB Bk o B I ik
55 RAEKE R T, BRAGAFIRS A0 B A5, A
5 ML AR 748 3 28 e IR b b BB 11 HEE T
et A7 . R8T 2018 4F 10 H FRAR I =2 1 46 S
2 2020 4F 9 JIEMHBGRIG 45, 2019 ~ 2020 B2
SMEAEARR], Ny 240 kghm2, P,O, 2 105 kg hm™2,
K,O 4 105 kg hm2, 75 2= J5 4l £ AT A dof S35 it FH
w1

=1 2019 ~2020 FEAZLRBFFEFFZN B (kg hm2)
Table 1 2019 ~ 2020 application rates of fertilizer and straw in tobacco season (kg hm2)
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Sb3H In 2019 In 2020
- - LT
Treatment N P,0, K,O ;”riv N P,0, K,O :;jIV
NP 97.5 60 0 0 97.5 60 0 0
NPK 97.5 60 260 0 97.5 60 260 0
NP + 85%K + S 97.5 60 221 4310 98 60 221 4426
NP + 70%K + S 97.5 60 182 4360 98 60 182 4265
NP +55%K + S 97.5 60 143 4224 98 60 143 4138
NP + 85%K + DS 97.5 60 221 4353 98 60 221 4265
NP + 70%K + DS 97.5 60 182 4241 98 60 182 4355
NP + 55%K + DS 97.5 60 143 4396 98 60 143 4282

1.3 #H@RESNE
IS, A/ X BEPLEEL 10 BREA UM
FERR, BT ZBRFPRLIG XS 25 AT SEAT PR, O E B
T, JERGRS, /X BEPLIEEC 10 Bk, 2R
2K M=y, RERETIR AR, IR R
T, PRI SR SO T IR O B o B
JREAJE a3/ INDXCHER g SRS, HLIE S5 TR X250
P e SIS T P RN LU S 5 % N

Fie FEORH AR HEXT MR i AT S PO, JfF gt .
B N e S A DI TR E RN s N
1.4 BB
MHXESEOTE I HIERAE (%) = (B
X WP — SR X )+ FBR R < 100; BRACAR
SR (kgkg!) = O IX L5 i — BT IX 4 0%
i) e FRATTEMARCE (kgkg!) =
A - MR R R R A A AL
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K (kgkg!) = £y it ~ MARE R MR #OF
i A = A T IEP AP - 7 R AR SR
SRR = (B - S ) - SR x
100%.

BAE MR SPSS 25.0 44 F1 EXCEL %44,

2 HERESOH

2.1 HEFREFHEE IR 8 KR A E RS
PHAEJE I = S A A R R (£2) , Asf
JE R NP &b B 5 L 77 (R R L S L34 A
2019 4FEEREFT B HI A NP + 85%K + S A3 = i
IBIEEST NPK AMEE, NP +70%K + S Fl NP + 55%K +
S AbF i 5 NPK AR P i 25 AN i 3, RS AP
JAIEHI NP + 85%K + DS, NP + 70%K + DS I NP +
559%K + DS 4bH 5 NPK AbHAH AR~ 2 AN B 3%
2020 4FEEAEFF E A% HI Y NP + 70%K + S ZbHf= i
I35 F NPK AbHE, NP +85%K + S Fl NP + 55%K +
S b ¥ 5 NPK AR i 2 A B 3, RS AT
JEiA H ) NP + 85%K + DS, NP+ 70%K + DS F1 NP +
55%K + DS ZbHE = 34 B E ST NPK ZbBE, 454
B 2019 AFEFEREFT E4ZA % NP + 85%K + S, NP +

70%K + S I NP + 55%K + S &b H#) i 2 5 F NPK
AbEE, FEFF S S IS HAY NP + 70%K + DS 1 NP +
55%K + DS &b B I 5540 b i) 3 = T NPK AR,
NP + 85%K + DS b 5 NPK 4b3AH G B & E R
2020 4 JE RS FF B 338 H A9 NP + 85%K + S, NP +
70%K + S I NP + 55%K + S ZbHf |- 2548 11 5 35 . 2%
=T NPK Ab#, #8205 8 B A9 NP + 85%K + DS .
NP + 70%K + DS Fl NP + 55%K + DS &b 3 %) | 254
Fo 34 2 T NPK ARBR 2019 4FFERSFF ELREL
) NP + 85%K + S. NP + 70%K + S F1 NP + 55%K +
S 4bFHF=H 5 NPK AbBH2: AR 3, FEFFE A6
FH ) NP + 70%K + DS F1 NP + 55%K + DS &b 3 7= (E
R T NPK AAHE; 2020 4R EEFSFT E42Z4 Y NP +
70%K + S Ab PR H B = T NPK AP FHE2E
A NP + 85%K + DS il NP + 70%K + DS 4b B =
HA2 355 T NPK AR, AR A B R
AR PRy 2 5 P AT FH st Ak 2= AR 15% ~
45% , AKX R A m FE A R RO, AR R A
YRR BT, AR A P A B AR P (R G R
LG AR

*x2 FITEHEER BN EE

Table 2  Effects of straw returning on yield and output value of flue-cured tobacco
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i R () R ()
Treatment 7o (kghm?) - 5 7 (Jthm?) ;=i (kghm?) o ? 7E (JC hm™)

Yield Proportion of first-class Output value Yield Proportion of first-class Output value

tobacco leaves tobacco leaves

NP 2146 £26 d 56.3+34c 52309 +1212d 2098 £35¢ 52.8+19¢ 53280 +1331d
NPK 2605 + 67 be 564+19c 68893 £ 2435 ¢ 2616 +103d 56.1+0.6 ¢ 69838 + 608 ¢
NP + 85%K + S 2797 £ 109 a 609+2.1b 70996 + 624 be 2719 + 28 bed 61.9+3.1ab 73378 + 637 be
NP +70%K + S 2549+ 80 ¢ 61.3+34b 69591 + 823 be 2773 + 65 abc 63.3+2.9ab 74475 £ 1654 b
NP +55%K +S 2511+ 104 ¢ 63.6+33b 67735+ 1164 ¢ 2651 +£88cd 65.5+2.6ab 71300 + 706 be
NP + 85%K + DS 2769 + 160 ab 60.7+ 1.2 bc 73884 £ 1917 ab 2819 + 130 ab 61.5+13b 75362+ 1479 b
NP + 70%K + DS 2758 £ 85 ab 624+1b 78662 + 1590 a 2889+73a 639+ 1.7ab 81071 £2234a
NP + 55%K + DS 2484+ 124 ¢ 685+29a 70675 £ 2189 be 2779 £ 58 abc 659+3.7a 73011 + 1665 be

I BSIARNG FREFORA B [ 255 B (P < 0.05), TRl B E ., _EAEAHELB1LA20204F 2 B 8 MO AR A o

2.2 HSEFEFTIEE AT EE SR R IR E RS0

3 3 Won AREFRE HS 85 R R IR oo,
2019 4F i 5 FF H 4% 10 H A9 NP + 85%K + S, NP +
70%K + S FI NP + 55%K + S =ANAbHE, HzRi Z mg
W e R IR A B R AR B A G AT AN, (% — A
AbFH 5 NPK AbFHAR L 22 S5 0 25 RS AT 2 4
) NP + 85%K + DS. NP + 70%K + DS Fl NP +
55%K + DS AZbH 5 NPK AbFEAH EbJ% A8 28 M50
25 AR, BLERSFE MR T 20E H A2

FEZIC HALFE . 2020 4 B AS AT ELHEAE H Y NP +
85%K +S. NP + 70%K + S 4bFH 5 NPK AbFRAH v
JHEP R IR B 2E R AR, NP+ 55%K + S 4b#
HENLT NPK A3 FEFHEZVS IR I ) NP + 85%K +
DS. NP + 70%K + DS F1 NP + 55%K + DS kb 5
NPK Ab#UAH LG B RIS 22 R AR E . Il
KM EEAH, fER L= 15% ~ 30% B,
55 MR B 28 AT R R RIS, OB AT 45% B
ARG, SRR SR, AR sUiE 2
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Table 3  Effect of straw returning on potassium absorption of tobacco
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A3 In 2019 In 2020
Treatment i (kghm?) 28 (kghm?) # (kghm?) GEdt (kghm?) M (kghm?) 25 (kghm?) M (kghm?) &6 (kg hm?)

Leave Stem Root Total Leave Stem Root Total

NP 333+1.7d 11.8+0.6d 54+0.1e 50.5+2.1d 324+ 1.7¢ 11.3+0.6d 5.1+£02e 48.8+23¢c
NPK 67.7+0.6abc 209+0.8a 9.1+0.5d 97.7+ 0.7 abc 712+1.7a 219+09c¢ 9.3+03d 102.4+09a
NP +85%K +S 683+0.8ab 19.8+0.6ab 9.8+0.6¢c 979+ 1.5 ab 71.7+£26a 21.6£0.7¢ 102+0.6¢ 103.5+3.7a
NP +70%K + S 65.7t13¢c 199+14ab 10.1£03¢ 95.7+0.5 be 70.7+t14a 20.6+0.7¢ 10.5+0.3 bc 101.7+0.7 a
NP +55%K +S 65.7+0.8¢ 174+ 04 ¢ 10.8+0.5b 93.9+1.6¢ 664190 19+03b 10.3+0.3bc 95.6+1.7b
NP + 85%K + DS 69+0.8a 19.6 £ 0.9 ab 99+03¢c 985+1.7a 71.7+1.6a 20.6+03a 10.6+04b 1028+ 1.7a
NP +70%K +DS 673+1.4abc 20.5+04ab 109+04b 98.7+1.5a 712+22a 21.8+13a 11.2+0.8ab 1042+24a
NP +55%K+DS  663+19bc  193£09b 109+0.6 a 96.5 + 1.9 abc 709+0.3a 206+1.6a 11.6+04a 103.1+1.2a

BIAL 15% ~ 45% I, e JHEP 28 WM e 24 01 Wl 25

ROV
2.3 HSRREFRIS E X EE R R AB R A R A R0

& 4 TR N RE R S 04 95 R A R A A O
2019 4FPERSFT E A HAE #Uh B AP S5 NPK b3
ALY RS TR R, bR H e H
B NP + 85%K + S. NP + 70%K + S Fl NP + 55%K +
S =AML, HHIRFET 3.3%. 6.7% F1 12.2%, F
FT Ji 245 3 HL B9 NP + 85%K + DS, NP + 70%K +
DS FI NP + 55%K + DS =AbH, 35H48TF T 3.6% .
8.3% M1 14.2%; 2020 4F- BEFSFT B 4Z%14 HFIE #ad H
ALFRE NPK AFEAH ot i 2 e i AP IE R %, H
FR RS AT B A HI A NP + 85%K + S, NP + 70%K + S
I NP + 55%K + S =A4b3#E, 4353 T 4.02% .
8.17% M1 11.59%, F5FF)E #5148 H i) NP + 85%K +
DS. NP+ 70%K + DS F1 NP + 55%K + DS =/~4bFH,

SAERTET 4.7% . 9.5% F1 16.68%; T[R4 C iR
T G FH A PR T B A AR, IR 2R R
R 2019 4EFEFF HEEL H Y NP + 70%K + S AbFANFS
85 0 FH 9 NP + 70%K + DS Ab 3 i 3 25 T NPK
AbBR, 2020 4ERE NP + 85%K + S 4bFH 5 NPK 4bHiAH
FEAN AL, HE AP 2% T NPK Zb L, 4
2P 2E A AR 2019 48 Fr A # R0 H AR #E 5 NPK
AL FRAR FL IR B2, 2020 AR RS AT ELFEAE HAY NP +
70%K +S. NP+ 55%K + S FIFSFTFIEBG A ) NP +
85%K + DS. NP + 70%K + DS b3 i 2 % T NPK
AhER AR RS AT B H S VR A H, 7E4L
2B 15% ~ 45% B, 454 PRI AR RE 1 2R
5 NPK Ab3 FLARA it , [RISEmtia &,
ol A 2 Ak LB 1) 238 g T RS AT L4 5 T b 3
] —Ab 3 2020 AEEFAE A AR Z & T 2019 4, Ut
HIESEREFFIR L, A AT UERE R R SRR o

4 FEFFTHEXTEREEF A SENG
Table 4 Effect of straw returning on potassium use efficiency of tobacco
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e In 2019 In 2020
Treatment BRI L Wi & B2 R AR HRAEF PR ERCR BB R AR

KUE KAE KEUE KUE KAE KEUE

(%) (kgkg™) (kgkg!) (%) (kgkg™) (kgkg™)
NP - - - - - -
NPK 182+0.9d 1.8+02¢ 26.7 £ 0.6 abc 20+£0.5e 2+04¢e 255+1.2b
NP +85%K +S 21.5+0.6 ¢ 29+0.6 ab 28.6+14a 24+2.44d 2.8+0.1de 263+ 1.2ab
NP + 70%K + S 249+0.7b 2.2+0.5bc 26.6 £0.9 bc 28.1+0.7¢ 3.7+ 0.4 bed 273+0.8a
NP +55%K + S 304+08a 2.5+ 0.6 abc 26.7+ 1 abe 31.6+22b 3.9+0.9 abc 277+05a
NP +85%K + DS 21.7+13¢ 2.8+ 0.6 abc 28.1+1.5ab 247+14d 33+0.7cd 274+13a
NP + 70%K + DS 26.5+1.7b 34+06a 27.9+0.5ab 29.5+2.3bc 43+0.5ab 27.7+0.1a
NP + 55%K + DS 322+24a 2.4+ 1.1 abc 25.7+14¢ 36.8+19a 48+02a 27 +£0.9 ab

2.4 HIEREFRIE HE XS IR R ERIF N S Kb BHLFNFS FF B BG4 H () NP + 85%K + DS, NP +

PAEIIRZE R (2 5) o, BRAHEEN) NP 4b
FRER R AL T 5 B S AN, Hee a3y R 28 40k
&, FEFFEHESLHAY NP + 85%K +S. NP + 70%K +

70%K + DS AbFAIZE 4 i = T NPK ACHE, NP+
55%K + S il NP + 55%K + DS ZbH ] i 241G T NPK
AhER A R BRI R ARSI EZ T,
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SE A A IR A B PR AR 2 —, AR ELIEE
FIFEFFRE UL FH I NP + 85%K +S. NP + 70%K + S
NP + 85%K + DS. NP + 70%K + DS AbFH, #-F47 %
BOFBR A7 2524 80 T NPK ALFE 38 5 R A3 H AL

FE2EAIAR 15 ~ 30%, +IEEP R A & T A
AP, FERSFRA AL AR 45% B, 5 NPK 4b
PRACPEA HEMS AT R, (H 3R A T AARE,
UL BARS AT IR H 0] S AR HE 4 28 TR A

®S5 EIHEHEN TR R TR

Table 5 Effect of straw returning on potassium balance in soil

HIZRBALL (kg hm?) Sy e MERT T 28 AR
Qb3 Application rate of K Removal of Surplus and deficit Potassiurrf/b;llance Potassium balance
Treatment A 2e4 FEFF4 tobacco of potassium . rate
Chemical Potassium  Straw Potassium (kg hm*) (kg hm?*) coefficient (%)
NP 0 0 99.3+£24d —-993+24h 0.0 -100.0
NPK 520 0 200.2+1.2 ab 319.8+1.2¢ 2.6 159.8
NP + 85%K + S 442 186 201.5+2.5ab 427+25a 3.1 211.9
NP + 70%K + S 364 185 197.5+1.1b 3519+1.1c¢ 2.8 178.2
NP + 55%K + S 286 161 189.6 £2.3 ¢ 2574+24¢ 2.4 135.7
NP +85%K + DS 442 170 201.3+3.3ab 411+33b 3.0 204.2
NP + 70%K + DS 364 179 202.8+3.8a 340.7+3.8d 2.7 168.0
NP + 55%K + DS 286 173 199.6 +2 ab 259.2+2f 2.3 129.9
3 g R S SR TR I E Y T FH 7200, XS AT 24 T 2

BT o e M AR A P AR - BLA R
PEHT, it A RE 2482 g A o i 2k ) i R e 7 AR
WEFE R, AN B X 0 A ) 7 B AR R A 1
B B SOV o RIS, B RS AT AL T 3,
SR O AN A -GN T A SN - SN DIV
sl e 2 ZZAEFERFIE AT, X VR 15 n
SRR, ARBEGE R, ARLEIRS T T AR A AR
AR AR B A B e T3 —AF o B A, 7
BIFAEIE E R ME— 2R, P E R SR
RIS AR SER AR SEIN T, fE [ S5 A 2
RE bt SR AR AT I 28t T Ak B S A ) 3 A vt
ST R s = (AR

FEMR N B R Ao BE, R PR,
UORZE, WRAPEI SRR, AU A BT R
SRR > 2K >R, 5 EIROIEEE . fE—E
A=A B AL HIE R A, o AR B0 RS s B S 4
S5 i PRI N iR [y 0 = W v pp el
RKWMCAH — R, 18 RS A T A (LT g
JIL i FAEFTANIE FH A L 8gEee), ARHFE AR 645
KW, FEAFIL B R A0 B R R 5 NPK AR BEAH
FC TG EHEN, AHAE R A BB B AT 52
FUFT, FBIHEP R BSOS IR W PRAL, UiIFS
Frid FAE S RS AF A SRR A R, oo 1 445
AEEEIEE Sy o RS ATIE AL 2 AL, fesA e A
AEBYER T Al RS AN AT AN ST, RAT IR RS, RTRE

Jei B ) A0 0 R R A R R b T A
Ay0osn 0 AGREG Y, FEFFIA T AL PR AR FH R T
AR FFEFFAA B A NPK ACEE, TR fh2A 4 AR AR
AU, FEATIE 25 i AL BE A B0 AL A F 2 RS AT
H A H AL BAE 2019 4F 2 50 & 0.2% . 1.6% F
1.8%, 2020 4E43 5 0.7% . 1.4% F 5.2%. ik
SER IS FFA 2, Al I i - e Ry
e, $EEEALRI AR, ARG ST EHEA
WAL 15% ~ 45% B, 25 AL FRARAE A FH2 EE 2020
AR 2019 4R3I HY 2.5% . 3.2% 1 1.2%, FHFTE
BE AR 15% ~ 45% 194540 FRATAE R & 1L
A B R 3% . 1.4% T 4.6%, REFEH,
FHASFF I8 H AL A B AR AE 15% ~ 45% B, BEEP AT
BARE MR, AR R R 2, R
i A 3 TP B AR FH 238 8 T AN T 2 T b 3, B
I H R AREK , BRAE R R B e

R R IR A0 A R A E B AHSG
WFFE I, AEFFIE H AT LN 78 38 b o5 B i 8 R 5%
43, Xt AR S Wi B SR R o T Bk AT R
Ao RWFSEARH, F RS R FE U0 T2 A A
15~ 30% I, M RARYEER TR RNEHY
NPK Ab#, 5S5- fiy 22 50RN 40 - i R o e Tz Ab #
VLA Z BRI T, RS AT R 5 1 0 28 % - g4
PTHFESEAT T R EANTE, MR E] 55% B,
5 NPK AbHUA L, AT FRE, (H S EA T 24
R
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SLHNAR 150 ~ 45% ., 1R X M M P AR 1A BACHE RO RN [T]. A E 57 S HERLE R, 2016, 22(2): 317 -
. R FTL "t 325.
ﬁiﬁgﬂigfggg ;‘rf Eﬂiﬁi;gg;i (131 B/NE, A2 A, 5 WSRREFFid I REHEA R 2R
e e ” W LR FE A7 B R R S 0], fEST 9T, 2021, 35(1): 8 —
VUt A “F T 15% ~ 30%,  Je AR 28 R AT el 2 A 1321,
FRRAR, RIUFEFFIE DL HAE WG L2 15% ~ (1] #2800 48, BOKCHh, 25 TSR RS X M7 4 (L Y
45%, KEMER E R IR B RS, PIRA T SR, WHEAOLRLSE, 2020, 59(20): 51— 55.87.
R, WGP AE 15% ~ 45%, SPAEF) R 5 [15] F &% R, BI55. [ AN BT A AL A= SR ] 1
THAMNPK IS, GG T, AR RIS e
S, \ v 6 4, Wi, R > 57 & AYRAE XSRS AT 2 2K 22
A SAIE R RS ECBER R (3) 3 I ST (55, 2017, 31061 695 690
MR AL AL 15% ~30%, EIEBRE |70 o o, smon, . Km0 KT TR 8005
AT A AR B, Y R N E] 45% I 3. BRG], R R SRR, 2000, (2): 166 — 172.
53X AL TR LA BT T RE, (H S 0AL TR 1181 Ak ok, BT, KBk, 5. SRR B0 008 2 I 2 75 0
Ao G, BRI — MR R, RIS LT SCAILAHE, 2020, (22): 13 +8.
T AT EL A HRUES A T, 34T/ A0 27 (107 FHR e, HEELH, FSCHp, 4. UM R P 6 sy
HE*&/\% 30%, }%?j&ﬁj Bﬂg&%gﬁ:ﬂ:ﬁﬁéﬁj M s i ﬁ%&i"fﬁﬁiﬂ‘]%”@[ﬂ‘ R E A R 24, 2019, 40(1): 25 —
LIS RIRT I 5 108 f 2 1AE O ML P i [20] EFBH, BRBi‘E, = 46, 55 KIREFHE B 58HE I U0 KAE
ALE 2L et K TSR], h EAR K, 2021, 27(3): 17 — 20 +29.
[21] ZARdn, £ 7K, CZFER-SLEEIRIL, 55 ISR A d B EUE
LT VAR B R A S B R LT, WA ARl AR
[1] 3k %, ik4EsgR, G608, 5. B MA&MSE T AR+ SRBLEEIR), 2020, 46(6): 641 — 648.
FORRE . M. N EAR R IE 0]. P E AR, 2017, [22] 1% 78, & W B AR 4% RFIRD IS0 B HE L% K 7=
50(19): 3745 — 3756. FE AT P ERRRLE, 2018, 39(4): 58 — 63.
[2]  JBOATAE. th R0 A A i 22 7 oy T B (R 17 S5 ak TE 3A (0], WA 5 & [23] T&&, ZERb, oM, 5. B8 RRANXT = 488 748 K 7= I it iy
JIE, 2009, 24(1): 18 — 20. ], IWARARELE, 2017, 49(6): 83 — 87.
[31  ERME, Z27ah, 26 35, 45 40O FR 0B T Tic 4 e ot e 400 [24] % %2, ZE0BH, Eabfh, 5. e o B 0 i o K A I AR
A R B K H T B R R [0, TP RO R S 3R, 2020, SR [I]. TLPEARML 24417, 2020, 32(2): 86 — 91.
22(1): 116 — 123. [251 CEEFRM, sk Sr, 2= ¥, 5. S TR) 4 A A0 it ek Yo 0o R A i i 5
(4] AREUR, E—H, PSR, 5. im0 AR DXt IR T $2 57 e i JRHER S AR IR ], YEIRAR R, 2014, 42(9): 98 — 100.
NI B - 4R 5 (0], I, 2019, 51(3): 458 — 464. [26] ZEKM, =EED, F—40, 55, F5FF H B AL X KRS 7= e
[51 8k #, KRk, BRME, & BHESHEB AEX H8-E AR T TR AN E, 2021, 49(2): 43 — 47.
TR RGN R SR B 2R (1], L EEE AR, 2017, 48(3): 669 — [27] ZEHE58, BT, HHEIIR. FEFFIA F X 4 380 3% 1) 5 ) S LR AR
675. BRSO ST HE SR [T]. AR AR 4R, 2015, 34(4): 1158 — 1165.
[6]  SRUGRGE, 982, Mo &, 4. FREE A ™ X0 R A9 283 & [28] 5k&FT, &30, &, 55 FEFFIA H BT HE 5 20 X K R = 2
HpR S [I]. WRERLE, 2017, 35(3): 486 — 493. FARFREAHZR I 52 m[T]. vhE 55 0RL 2018, (1): 49 - 55.
[71 & 2, 2Rk, o 0, % iSRS FF B Sl HORhRE A K [29] RAGHE, TAUE, 22K, S5, FEFFL H v Res ik it 20 A sl 0 SR
PR B R[], FERIEIT, 2015, (6): 622 — 625. WRIE[I). LR R, 2017, 45(14): 95— 97.
[81  JHOREL PRI, I8, 5. IHSRAS AT At b H U A0 1 o 44 [30] MRz, WS, 4 A, 45 FEFFIE RS FF TR AL A 9 B0
RS BE B S T]. TR kB2, 2017, 46(3): 29 — 33, SIRART]. i E RS AL, 2020, (6): 299 - 307.
[91 B& A, APRIDL, XBILEE, 5. SR 1 XA ]+ e I 3%t [31] SR A FFHEPAA I H AR/ N 72 b AR AR 3], 3R
AEN 5 R RCEDRSE 0], PU M A0l 244, 2020, 33(9): 1911 - flbBHE, 2019, (16): 6 — 7.
1916. [32] Rschk, b, 3 B, &5 @SR Ar WE A e st i =

[10] XIEH, BEeL, HICE, % 8 — e rE T RIRFT S | -5t

JEXH PRy A - AL MR B S R (0], AR B TR SRR,

i N RO R (0], b E R SRR 2019, (5): 72 -
78.


https://doi.org/10.3864/j.issn.0578-1752.2017.19.011
https://doi.org/10.3969/j.issn.1007-6220.2009.01.006
https://doi.org/10.3969/j.issn.1007-6220.2009.01.006
https://doi.org/10.3969/j.issn.1001-5280.2015.06.11
https://doi.org/10.3969/j.issn.1001-9677.2018.14.005
https://doi.org/10.3969/j.issn.1001-9677.2018.14.005
https://doi.org/10.3321/j.issn:1008-505X.2000.02.007
https://doi.org/10.3969/j.issn.1007-5739.2020.22.001
https://doi.org/10.3969/j.issn.1006-8082.2021.03.004
https://doi.org/10.3969/j.issn.1002-1302.2014.09.034
https://doi.org/10.11838/sfsc.20180109
https://doi.org/10.3969/j.issn.0517-6611.2017.14.034
https://doi.org/10.3969/j.issn.1007-5739.2019.16.004
https://doi.org/10.3969/j.issn.1007-5739.2019.16.004
https://doi.org/10.3864/j.issn.0578-1752.2017.19.011
https://doi.org/10.3969/j.issn.1007-6220.2009.01.006
https://doi.org/10.3969/j.issn.1007-6220.2009.01.006
https://doi.org/10.3969/j.issn.1001-5280.2015.06.11
https://doi.org/10.3969/j.issn.1001-9677.2018.14.005
https://doi.org/10.3969/j.issn.1001-9677.2018.14.005
https://doi.org/10.3321/j.issn:1008-505X.2000.02.007
https://doi.org/10.3969/j.issn.1007-5739.2020.22.001
https://doi.org/10.3969/j.issn.1006-8082.2021.03.004
https://doi.org/10.3969/j.issn.1002-1302.2014.09.034
https://doi.org/10.11838/sfsc.20180109
https://doi.org/10.3969/j.issn.0517-6611.2017.14.034
https://doi.org/10.3969/j.issn.1007-5739.2019.16.004
https://doi.org/10.3969/j.issn.1007-5739.2019.16.004

3 4 AL EE . hE HIRBARIR R bk EARATE W X BAT IR B 3 E 47 2 A R LR 6 e 681

[33] ZLRA, SRR, SRR, 55, Fo & M e P e itk e 5 [35] KR, & 818, R, % A FRBHERT ST HXHEY)

JEEAT]. R EAES R 2EHR, 2017, 25(6): 920 — 930. 7 K I [R) 55 44 A R 0 [0]. #R R AR B 3E) T, 2011, 27(12):
[34] B I, XVZ0UL, P, 45 ORISR IS /N i Fb (R ORG FF 39— 41.

T FH X A P 2R S A A R R [0, 22 VR 244, 2016, 36(12): [36] W30, AT, ade, % & /N — E FORFEAE T B4

1643 — 1650. N AR A [T). Al B, 2004, (3): 25 - 27.

Effects of Rape Straw Returning Method and Reduction of
Potassium Fertilizer on Potassium Use Efficiency of
Tobacco in Tobacco-rape Rotation

ZHAO Wen-jun', XUE Kai-zheng', YIN Mei*, HU Bao-wen',
WANG Zheng-xu', WANG Zhi-yuan?, FU Li-bo?,

CHEN Jian-feng?, WANG Wei%, YANG Yan-xian’, WANG Ying-xue?, HE Zheng-hai®, CHEN Hua**
(1. Raw Material Department, Hongta Tobacco (Group) Co., Ltd, Yuxi, 653100, China; 2. Institute of Agricultural Environment and
Resources, Yunnan Academy of Agricultural Sciences, Kunming 650205, China; 3. Agricultural Mechanization
Technology Promotion Station of Funing County, Funing 663400, China)

Abstract: [Objective] Effects of straw returning on potentiality of potassium (K) fertilizer reduction and K use
efficiency of tobacco were studied under a tobacco-rape rotation. The results would provide theoretical basis and
technology reference for straw unitization and reduction of K fertilizer in this rotation. [Method] A located field
experiment was carried out under a tobacco-rape rotation. K326 tobacco variety and rape straw were used as
experimental materials. Eight different treatments of straw direct returning (S) and decomposed straw returning (DS)
were designed: (1) NP; (2) NPK(CK); (3) NP + 85%K + S; (4) NP + 70%K + S; (5) NP + 55%K + S; (6) NP + 85%K +
DS; (7) NP + 70%K + DS; (8) NP + 55%K + DS. Yield, output value, K absorption, K use efficiency of tobacco and K
balance in soil were studied. [Result] The results showed that output value of tobacco with the treatment of
decomposed straw returning + reduction 30% K fertilizer(NP + 70%K + DS) was the highest in all treatments. Output
value of tobacco with the treatment was 78662 yuan hm™ in 2018 and 81071 yuan hm™ in 2019. Potassium
absorptions of tobacco in treatments with decomposed straw returning were higher than these with straw direct
returning. Potassium absorptions of tobacco with NP + 70%K + S treatment was the highest in all treatments.
Potassium use efficiency of tobacco with the treatment of continuous straw returning was improved. Potassium use
efficiency of tobacco with the treatment of decomposed straw returning was higher than that with the treatment of
straw direct returning. Surplus K in soil with treatments of reduction 15%-30% K fertilizer were more than that with
CK. Surplus K in soil with the treatment of reduction 15% K fertilizer was the highest in all treatments. [Conclusion]
The results showed that 30% K fertilizer can be reduced with tobacco season under tobacco-rape rotation with the
decomposed straw returning or straw direct returning pattern. Yield, output value, K use efficiency of tobacco with
decomposed straw returning were better than those with straw direct returning.

Key words: Rape; Tobacco; Rotation; Output value; Potassium use efficiency; Potassium balance
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