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rice stubble flue-cured tobacco
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Tobacco Company, Zhuzhou, Hunan 412400, China)

Abstract: Using the flue-cured tobacco cultivar “Yunyan 87’ as the plant material, techniques including enlarging the
aperture of the seedling tray, amending the seedling substrate with bacterial fertilizer, delayed transplanting of
long-leaf-age seedlings cultivated under sparse sowing conditions, and incorporating microbial inoculants into the base
fertilizer were integrated to promote early growth and rapid establishment. The effects of these different accelerated
establishment modes on agronomic traits, dry matter accumulation and distribution, nutrient accumulation and

distribution, and fertilizer use efficiency were investigated. The results indicate that T1 treatment(136 well seedling
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tray+seedling substrate amended with ‘“Miaoqiangzhuang” bacterial fertilizer+ “Genjangkang” microbial inoculant,

transplanted at 10-leaf stage), T2 treatment(200 well seedling tray+seedling substrate amended with “Miaoqiangzhuang”

bacterial fertilizer+ “Genjangkang” microbial inoculant, transplanted at 8-leaf stage) both promoted aboveground growth

of tobacco, and enhanced the accumulation of dry matter, nitrogen, phosphorus, and potassium in the plants. Compared

with traditional planting methods, the T1 treatment resulted in higher efficiency metrics. The dry matter accumulation

efficiencies of N, P and K fertilizers increased by 31.10%, 31.09% and 31.07%, respectively. Corresponding increases in

tobacco leaf production efficiencies were 33.28%, 33.28% and 33.19%, while absorption efficiencies rose by 34.08%,

40.22% and 14.79%, respectively. The T2 treatment also showed improvements: dry matter accumulation efficiencies
increased by 24.59%, 24.58% and 24.59%; leaf production efficiencies by 20.25%, 20.31% and 20.22%; and absorption
efficiencies by 22.76%, 38.78% and 12.18%. In the tobacco-rice double cropping area, a strategy involving large-cell

seedling trays, bacterial fertilizer amendment in seedling substrate to raise seedlings suitable for delayed transplanting,

and microbial inoculants in base fertilizer promoted early and rapid tobacco establishment, showing considerable promise

for widespread extension

Keywords: tobacco; tobacco-rice double cropping area; early-growth promotion; nutrient accumulation and distribution
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Table 1 Growth parameters of tobacco plant under different treatments

Bt Qbrg KR /em 2 Hl/em T i/em i A ]

EopeE] K/em F&/em A FYem?

B TI  (7.85:0.15)b 4005020  0.68:0.02 (11.67:0.58)ab  (34.05:045)a  (11.80:0.60)ab (275.47+17.64)ab
T2 (1035£0.15)a  440:030  0.86:0.02 (12.0040.00)a  (34.30:0.60)a  (12.60+0.70)a (295.98+11.27)a
CK  (820£0.70)ab 3.60:0.10  0.82+0.07 (10.00£0.00)b  (31.60£0.60)b  (10.90::0.10)b (236.02+2.32)b

FTHUT T1  (85.50+130)a  8.55:0.05 4894022 17504050  (8135:L.15)a  (31.10:0.80)ab (I 733.38+20.09)a
T2 (7650+1.10)b  8.75£0.05  437+0.07  17.50£0.50 (72.04£5400b  (32.80:030)a (1 628.14+13.27)b
CK  (72754025)b  845:0.15  4.28+0.02  17.00+0.00 (7135£0.85)b  (29.97+025)b (1 464.54+29.67)c

BT T1  (110.55:0.75)a  10.80£0.09  5.82:0.04  (19.0040.00)a  (87.10+1.80)a  33.80£0.30 (2 017.76£59.60)a
T2  (109.05+1.55)b  10.80+0.12 5.90+0.24  (18.50+0.50)ab  (83.10+0.40)b 31.80£1.10 (1 810.76+53.93)b
CK  (109.50£0.60)b  10.05£0.15  626:0.15 (17.50+0.50)b  (76.95:0.65)c  32.10£0.60 (1 692.58+17.34)c

T [FFIAIR/ING PR R R — BRI AL BR R 1 22 AT GE 1147 1 L (P<0.05),
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Table 2 Dry matter accumulation and distribution in tobacco plants under different treatments

W BTORER e ) OB

i (et it = i i = i

BRI T1  (10.88+0.56)a (1.130.08)a (1.45£0.12)a (8.30+0.36)a 10.34+0.17 13.320.43 76.3440.59
T2 (9.26:0.45)b (0.9440.11)b (1.1240.09)b (7206037)b  10.13+0.55 12.04+1.34 77.83£0.22
CK  (7.89+0.24)c (0.74+0.11)c (0.85+0.11)c (6.30+0.10)c 9.38+1.40 10.77+1.13 79.8541.27

T T1 (94.92+1.94)a
T2 (87.64+£0.30)b
CK  (84.52+1.04)c
BT T1  (377.98+4.08)a
T2 (359.24+3.64)b
CK  (288.34+8.67)c

(17.94+0.37)a
(17.66+0.38)a
(13.64+0.58)b
(86.40+1.10)a
(81.17+0.34)b
(65.75+3.56)c

(21.01£0.43)b
(22.19+0.37)b
(26.89+0.17)a
(122.50+0.80)a
(125.50+3.10)a
(95.73£1.78)b

(55.97+1.15)a
(47.79+0.29)b
(43.99+0.63)c

(18.90+0.11)b
(20.15+0.37)a
(16.1340.49)c

(22.1340.01)c
(25.32+0.50)b
(31.8240.59)a

(58.97+0.01)a
(54.53+0.14)b
(52.05+0.11)c

(169.082.18)a 22.8620.05 (32.4140.14)b  (44.73+0.09)a
(152.57+0.87)b 22.6040.32 (34.93+05)a  (42.47+0.19)b
(126.86+3.34)c 22.7940.55 (33.2140.38)ab  (44.00+0.17)a

T [FFIAIR/ING TR R — BRI AL BR R 1 22 AT GE 117 1 L (P<0.05),
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CKIYA 5 E534.08% , 22.76%, HRFBHIAF Rt
B3R TCKM, BCKMHR33.84% ., 45.72%,
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Table 3 Nitrogen accumulation and distribution in tobacco plants under different treatments

Rt e AR/ ABRER(g ) F AT /%
A3 (e H™ Uic) % - it} % i
BRI T1  (158.4243.58)a 9.86+1.65 (11.37+2.07)a (137.19+2.86)a 62140.12  7.15+1.25  86.63+1.37
T2 (154.37£3.99)a 9.28+0.21 (9.91+0.84)ab  (135.18+3.08)a 6.0240.33  6.41+1.18  87.57+1.15
CK (145.37£2.85)b 8.01+1.00 (8.23£0.20)b (129.13+£3.73)b 5.52+0.85 5.66+1.03 88.82+1.83
T T1 (3 035.74£73.76)a (283.19+2.23)a (571.53+£20.26)a 2 181.02+15.64 9.33+0.26  18.85+2.01 71.824+2.25
T2 (2912.41+39.69)b (269.72+3.19)b (483.03+44.90)b 2 159.66+41.57 9.26+0.35  16.58+1.39 74.16+1.69
CK (2 905.52+26.97)b (259.35+4.57)c (500.37£37.46)b 2 145.80+28.05 8.99+1.38  17.24+0.86 73.77+2.09
Wi T1 (4836.13£65.52)a (1 000.88+58.46)a (1 150.90+51.45)b (2 684.35+80.02)a  20.73+1.72 (23.81+1.10)b (55.46+1.81)a

T2 (4428.02+33.84)b
CK (3 606.95+86.66)c

(1 089.73+33.64)a
(747.80£63.35)b

(1 076.64%32.98)b
(1 354.24425.19)a

24.18+5.43
20.77+0.92

(2 261.65£44.20)b
(1504.9161.51)c

(2431+05D)b (51.5145.56)a
(37.30+3.60)a (41.93+2.87)b

T FSIAREYNG FRERIR [ — R 1Ak BB Y 22 5 AT G2 128 L (P<0.05),

34 MRS R S ECAYEZ N

FHZART AL, FENRREIR, T1., T2ALPRAREER
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o TEMIBREI U, T1. T2ACBRAYREFR RS H
FETCKI, 394 CKINE40.22% . 38.77%; T1.
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ACPERR BB BITC 3 25 5, T, T2Ab P2
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Table 4 Phosphorus accumulation and distribution in tobacco plants under different treatments

HURt e R BB/ B R /(g k) WA IeLL /%

P (g™ R 2% i I 2% it

PBIERST  T1 (22.80+0.90)a (1.43£0.08)a (2.23+0.15)a (19.14+0.69)a 6.28+0.10 (9.76+£0.32)a  (83.96+0.42)b
T2 (22.30+2.42)a (1.25+0.43)ab (2.19£0.23)a (18.86+2.22)a 5.50+1.45  (10.00£2.27)a (84.50+0.83)b
CK (18.48+0.51)b (1.04+0.18)b (1.44+0.04)b (16.000.37)b 5.63+0.90 (7.81£0.04)b  (86.56+0.86)a

T T1 (263.93+6.55)a  (31.44+£2.17)a (54.78+8.19)a  (177.71+8.64)a 12.00+1.53 20.69+1.00 67.31+0.73
T2 (247.61x337)b  (31.88+£0.62)a (54.21£1.38)a  (161.52+2.76)b 12.88+0.43 21.89+0.30 65.23+0.32
CK (229.46£10.31)c  (28.19+1.78)b (45.79+2.62)b (155.48+12.20)c 12.29+0.80 20.01+1.86 67.70+2.52

BT T1 (732.18+31.56)a (177.96+3.45)a  (194.18+25.75)a  (360.04+13.07)a  24.33+0.82  (26.47+2.55)b (49.21+1.80)a
T2 (724.63+£33.08)a (178.74+8.16)a  (191.98+33.43)a  (353.91+10.97)a  24.68+0.98  (26.41+3.55)b (48.91+2.68)a
CK  (522.18+46.84)b (123.86+6.10)b  (156.99+34.40)b  (241.33+7.26)b 23784120  (29.84+3.72)a (46.38+2.68)b

T [FFIAIR/ING TR R R — BRI AL BR R 1 22 AT GE 147 1 L (P<0.05),

3.5 XTHEMRIFFAR S ECHIFNT

FHERSATR, TEMHPRIAIRRI, T1. T2AbHEAyH
R S TCKYY, K T2 ICK 22 A B 3%
T1. T2AbFRAR . 25, AL R EFCK,
H AP AR A CK A/ ) 534.16% . 11.50%, 25305
CKA45551.61%., 20.79%, M-BARCKAYZ1

20.63%. 1.43%; 2-AbHAR 80 2 I FL ) G (B 2 22
5, T1, T2ALFRZERY BRI LUK TCKAY, i
BRARC LB/ TFCKIY . AEXRPRFTTINT, T1. T24b
FRAGER A R B R R FCKI, 458 CKIN £
36.45%. 31.46%; T1. T24bFHAGHIFRAIFH B85
BICKIm17.61%. 39.67%, ZEFREIAIFL R2HEECK
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Table 5 Potassium accumulation and distribution in tobacco plants under different treatments

BTRR S/

PR B/ (g )
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Bt sk

(g™ Ui E

Ly R = Ly

217 3: I (450.83+23.76)a
T2 (376.41£20.62)b
CK (362.45+26.65)b
O3 T1 (5373.73£40.23)a
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CK (3 938.29+73.56)c
BT T1
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Fig.1 Dry matter accumulation efficiencies related to N, P, K

P-DAE

fertilizer under different treatments
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Fig.2 Tobacco leaf production efficiencies related to N, P, K
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fertilizer under different treatments
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