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Abstract: To explore the effects of different incorporation times of rapeseed green manure on
soil fertility and the yield and quality of flue-cured tobacco in Chongqing tobacco-growing areas,
and to provide a theoretical basis for optimizing green manure returning technology, a field ex-
periment was conducted in Fengjie, Chongqing, during 2023—2024. Five treatments were set:
turning at the bolting stage (H1), full bloom stage (H2), pod development and maturation
stage (H3), incorporation of rapeseed straw only after grain harvest (H4), and a fallow control
(CK). Soil nutrient dynamics, economic traits, chemical composition, harmony, and sensory
quality of tobacco leaves were measured. The results showed that the H3 treatment significantly
increased soil organic matter and hydrolytic nitrogen content at the rosette and maturity stages
of tobacco, increased available potassium by 5.57% to 48.83% , while maintaining a stable soil
pH. The H2 treatment achieved the highest economic benefit, with a yield value of 4, 858.81
RMB per mu., representing an increase of 8.45% compared to CK. The H3 treatment demon-
strated the best overall performance in chemical harmony and sensory quality for C3F and B2F
grade tobacco leaves, with the nitrogen-to-alkaloid ratio, sugar-to-alkaloid ratio, and Schmuck
value all within the appropriate ranges.In conclusion, incorporation at the pod development and
maturation stage (H3) showed the best comprehensive performance in improving soil fertility,
maintaining nutrient supply stability, and enhancing tobacco quality, making it the optimal effi-
cient green manure returning period for Chongqing Fengjie tobacco-growing areas.

Key words: green manure returning period; soil fertility; tobacco quality; chemical harmony
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PEI AL X B X AR LS, L HE AN« PO, + K,O=6+ 12 ¢ 25)825 kg/hm’,
A AE(N : P,O; * K,O=4:1:1)750 kg/hm*, #HE AN P,O; * K,O=20: 15 :
10075 kg/hm?*, fHBRAIE G AL (N : P,O; : K,O=13.5: 0 : 44.5)150 kg/hm?, &4 48 M B A&
it FH B 43 0 105.75 kg/hm® . 117.75 kg/hm® 1 288.00 kg/hm?,

1.2 iRKigit

20232024 4F, FEERTHE B KM S AR #1705, ZMEIE 1 258 m, LAY
O, BERE LM AE Ty P AE L AR 30 AF A M BB A SR AT SR . 2023 4F 9 7 ARG, B R AT iR
SO TR e B R, B HLIER BE 5~ 10 cm., R0 EIEIE R, SEMEE N 37.5 TTkR/
hm”, ZEMEARFATHHITHIEARH, BEHFEM(HD ., BEMWH2 .. MR EE AN
(H3) . KRR S5 A S A A1 B0 38 /L (H4) B & R (CKO 5 AN b3, AN & 3 K,
AN AR 80 m® . i Ak BEARHE b — A9 38 B IR 40 FR B R D B SEAT IR . RBP4k
PRAE SR SR 4 S mh 1 i AT .

F1 BMEAREHATEURFSREER

F R/ %
it 359 TH/(kg » hm %) N P K
HES 3662.925 d 2.9 a 0.52 a 4.6 a
BEAE) 1 260.360 ¢ 2.0b 0.56 a 4.3 a
R K E AW 15 685.035 a 1.3 ¢ 0.44 b 3.5b
KRR 5 AT S FF i 12 035.340 b 1.2 ¢ 0.35 b 2.1 ¢
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2006),
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N B PR S S A . H2 AbEE P B . HS ACFRAD H4 AbHEAE 2SR He )y s A B
S5 H4 AbFRAT CK ZEMH AT 7= ML 503048 kA B % 25,

®2 ARELEHEHAEMNRENE N

Kb 3 ref/(kg « hm %) A e/ % H#H/ Ot - kgD FEMH /(G » hm ™ %)
CK 2 015.70 b 71.26 b 33.34 a 67 201.80 b
H1 2 184.15 a 74.89 a 32.85 b 71 748.45 a
H2 2 150.55 a 75.81 a 33.89 a 72 882.15 a
H3 2 105.55 a 72.64 ab 33.68 a 70 914.90 a
H4 2 079.30 b 70.51 b 32.31b 67 183.05 b

2.3 HEAR[EIE M BT HE XS KE ML 22 R 4 B =2 T

MFE 3 T LLE M, C3F F9mntrf, H4 AbHE A5 & & i 55 (0.30%), H1. H2 Al H3 4b 3
(IR B 75 2 (2.56 960, 2.34% . 2.26%0) 3 & F CK #l H4, # & &L CK. H2, H4 B, 7
B2F 254 Ml rp, H2., H3 &b B MR8 & 5 (3.76 % . 3.79%) &/ T CK(2.90%) . HI1 b B 1
P B el (1.99%0) . & & (0.25 Y0 W b 2 & T H2(0.17%0) . 45 R RWI, & H Ik X0 -1k
ST S A AR W 25 . H3 A A I B O - 28, H A SN B REAR T 2 AN FE U
Y R R

R3 ARTHMNBENEMHLERSSERZN

31 Ab SR/ % T/ % A/ % KR/ Y /% A/ %

C3F CK 36.4 a 1.96 b 0.19 b 29.0 a 3.43 a 1.62 b
H1 36.8 a 2.56 a 0.19 b 33.8 a 3.07 a 2.10 a
H2 35.3 a 2.34 a 0.22 b 31.0 a 3.46 a 2.31 a
H3 34.9 a 2.26 a 0.18 b 30.2 a 3.26 a 2.03 a
H4 34.5 a 1.95 b 0.30 a 32.1 a 3.43 a 1.72 b

B2F CK 36.2 a 2.90 ab 0.19 b 25.1b 2.70 a 1.90 a
H1 37.0 a 2.43 b 0.25 a 31.5 a 1.99 b 1.70 a
H2 32.4 b 3.76 a 0.17 b 24.1b 2.44 a 1.75 a
H3 31.2 b 3.79 a 0.20 a 25.1b 2.42 a 1.94a
H4 33.3b 3.09 ab 0.21 a 25.0 b 2.41 a 1.79 a

2.4 AS[EE E A EA 3 R ML 22 0 R M R

M 4 ATV, 7 C3F SFZmnt b, &AL R F 4R A%, ZU0 L B IR
F T B (0.82~0.99) . Horh, H3 ARBREEG Ph iR M me . SR Ly 1811 CAA%) . BBk L
915,44 (BT 8~ 14 JETE FBR) . AR LN 0.90 (BEIT 0.8~1.2 B0 X Ja]) | Wi 7 AR{E N 2.75 (b
FE B, T E RS H2 A FEAH N 0.99 CE & fF & 1E B FED . i s R{E N 2,44,
BB L Ry 15,09, 5 H3 ab¥i2E RN 35 CK 5 H4 Ab 32 BB B b 2 2% I =5 (4000l o4 18.57.,
17.69) , FEAEMISSEIRAIE, H1 AbBOBEGE L 14,38, KPR PESS T H2 i H3 b3,

7 B2F SEgnt v, B A AL FRAR AU HL ¥ K T A ORBEE S ) . (H AU e 3 i K Tl H
B FEAE AR LR A L MR X A (), L, HA A BRI . ORI L 10.78 (b
T 8~12 WEEIEED . i 7 ARME 2.98(FF & 2.5~3.5 B0 X)) . A3l Bl . A2 i e
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T CKOBEBR LG 12.48 B . ABK L 0.66 A% . i 52 ARME 3.50 fi ) M H1, H2, H3 43 (H1
WEBE L 15.23 5 2 e . H2 1 H3 &8 /N T 0.55 HLjit 58 A (B m {5 .

g5 by ) S5 G Ak 2 I R P X 2% Ak B o N A A 25 5 . B2F SRS DL H4 Ab 3 P A
Mg, C3F Gt UL H3 b BRI M et . . B2F 9 32 22 29 B 2y 200 L A (IR (LR R
FB) s C3F By B 29 PR3 hy 38 43 Ak SO0 B 1L W vy OBl 55 it I 22

R4 TREIE E X L2 1 R

S A A BB £ it 5E A B

C3F CK 18.05 a 18.57 a 0.83 a 3.59 a
H1 16.16 b 14.38 b 0.82 a 2.80 ab
H2 15.73 b 15.09 b 0.99 a 2.44 b
H3 18.11 a 15.44 b 0.90 a 2.75 ab
H4 11.43 ¢ 17.69 a 0.88 a 3.21 a

B2F CK 14.21 a 12.48 b 0.66 a 3.50 a
H1 7.96 ¢ 15.23 a 0.70 a 3.48 a
H2 14.35 a 8.62 ¢ 0.47 b 2.96 ab
H3 12.10 b 8.23 ¢ 0.51b 2.57 b
H4 11.48 b 10.78 b 0.58 b 2.98 ab

2.5 HMEARZTHNBIANHRERENZMN

MFe 5 AT LAE . 1E C3F g M rh . H3 Ab B 5 BRS04 . RN N 6.7, X9 .
FE . FREFLORBRRETRE 6.6 2247 H2 B AL, HKEN 6.2, HEN 5.9, #Hk
5.8 ¥IMZERBAE, RANFIARL . WG . 76 B2F St rp, &0 R 52 7
/INTF C3F, H3 AL, F 6.7 B F W amm . & RIS br 5 W 20k U A 1
4F s H1 S0k, AFBTC6.2) o B (6.0« A0 (6.0) ¥ 0% S 9 i Ik

Zi b, H3 AbBEXS C3F. B2F S50 I8 By o Bt ) $2 B a8 v s H2 b BRAE W S g rh 1y
R, HI AL PITE 5 BEAI B2F SO BT, 53X 7T BE 5 25 Ak BN 40 i b 2 B 8 2 22 5 4
FHE,

x5 AEZEHMANEHBRERENZN

sy ghg ‘r%ﬁﬁ?'éﬁ‘ ‘%?ﬂ?fé‘aﬁ o
TP HAE KA MMM BRME EZHE #E LS WE Sk

C3F  CK 6.5 a 6.7 a 6.5 a 6.4 a 6.7 a 6.4 a 6.5 a 6.6 a 6.2a 6.0b 64.5b
H1 6.5 a 6.4 a 6.6 a 6.4 a 6.5 a 6.5 a 6.5 a 6.4 a 6.1a 6.0b 63.9b
H2 6.5 a 6.2 a 6.4 a 6.4 a 6.1 b 6.5 a 6.3 a 6.4 a 59a 5.8b 62.6b
H3 6.6 a 6.6 a 6.6 a 6.5 a 6.6 a 6.7 a 6.6 a 6.6 a 6.1a 6.0b 64.8b
H4 6.4 a 6.6 a 6.2 a 6.4 a 6.7 a 6.5 a 6.5 a 6.5 a 6.1a 6.0a 64.0a

B2F CK 6.5 a 6.6 a 6.4 a 6.2 a 6.7 a 6.0 a 6.3 a 6.3 a 6.6 a 6.4a 63.9a
H1 6.2 b 6.5 a 6.2 a 6.0 a 6.2 a 6.0 a 6.2 a 6.2 a 6.5a 6.5a 62.5a
H2 6.5 a 6.5 a 6.2 a 6.0 a 6.4 a 6.3 a 6.3 a 6.0 a 6.5a 6.3a 63.0a
H3 6.5 a 6.7 a 6.5 a 6.2 a 6.5 a 6.3 a 6.4 a 6.4 a 6.5a 6.1a 64.1a
H4 6.2 b 6.5 a 6.2 a 6.3a 6.3 a 6.2 a 6.4 a 6.1 a 6.5a 6.4a 63.1a
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