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Response in growth and leaf quality of paddy-tobacco to the fertilization
mode of promoting early growth and rapid development
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Changsha, Hunan 410128, China)

Abstract: To solve the problem of decreased quality of the tobacco caused by low temperature and overcast-rain at prior
period of field growth which inhibit the growth of tobacco in Hunan paddy-tobacco area, flue-cured tobacco variety
Yunyan87 was used as the experimental material, and optimized base fertilizer(adding microbial agent) and seedling
fertilizer(applying urea), namely, fertilization mode for promoting early growth and rapid development were applied to
evaluate the comprehensive effect of the optimized fertilizer on yield and quality of tobacco leaves by analyzing the
agronomic characters, dry matter and nitrogen accumulation, economic characters, physical characteristics, chemical
composition and sensory smoking quality of the flue-cured tobacco. The results showed that the addition of microbial
agent to base fertilizer and special seedling fertilizer combined with urea could increase plant height, maximum leaf
length, width and area, increase dry matter and nitrogen accumulation, increase yield and output value of flue-cured
tobacco, increase the balanced moisture content and leaf thickness of tobacco leaves, increase the total sugar content of
tobacco leaves, reduce the nicotine content, and improve the sensory evaluation and smoking quality of tobacco leaves.
The interaction between the two resulted in tobacco leaves with comprehensively higher yield and better quality. The
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treatment of adding microbial inoculant in basal fertilizer and adding area as seedling-raising fertilizer was better than

those of traditional basal fertilizer and seedling-raising fertilizer, the economic character index, smoking quality index

and comprehensive effect of index increased 11.27%, 20.01%, and 12.61%, respectively.

Keywords: paddy-tobacco; early growth and rapid development fertilization mode; tobacco leaf quality; comprehensive effect

of yield and quality
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Table1l The agronomic traits of tobacco plants with different fertilization to promote early growth and rapid development

Jb3 PREr/em Z£[Hl/em AR AL R fem Rt $Efem SRR TR fom?
AlB1 (122.9843.76)a  10.1240.37  17.6020.55 (79.4245.12)a (32.1241.30)b (1 619.852145.96)b
A1B2 (118.3420.88)ab  10.380.37  17.6040.55 (80.142.99)a (36.1642.16)a (1 839.424142.71)a
AlB3 (119.3643.06)ab 9.6440.32 17.6040.55 (80.96+2.29)a (36.46+1.40)a (1867.70492.83)a
A2B1 (109.3843.48)b 9.0640.55 17.2040.45 (75.2613.27)b (26.4610.97)c (1 262.95458.24)d
A2B2 (115584381)ab  9.2640.15  17.2040.45 (75.9643.40)b (31.0041.08)b (1 495.152105.26)cd
A2B3 (112.0842.52)ab  9.100.16  17.4040.55 (78.8643.76)a (32.824222)b (1 559.28+118.24)c
Al (120.2643.26)a 9.864052  17.6040.50 (79.7043.29)a (32.854251)a (1 661.974157.36)a
A2 (113.3543.99)b 0.1140.32  17.3040.47 (73.144.18)b (29.2642.52)b (1 358.18+147.59)b
B1 116.1847.94 9.5940.71 17.4040.52 77.3444.61 (29.2943.17)b (1 441.404215.31)b
B2 116.96+2.99 9.8240.65 17.4040.52 78.0543.74 (33.5813.16)a (1 667.284216.56)a
B3 115.7244.66 9.3740.37 17.5040.53 78.9147.02 (33.64+2.59)a (1 763.494237.44)a

(RISAN ) B b B[] PR 0] (9 2 57 A S8 V27 7 (P <0.05)
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Table 2 The dry matter and nitrogen accumulation of tobacco plants with different fertilization to promote early growth and rapid development

- BT HIR L R ity
Uit ES mt B
A1B1 (67.50+1.13)ab (77.6542.05)b (135.45+1.48)b (280.6040.57)b
A1B2 (67.70:1.70)ab (87.2042.69)a (142.2045.80)a (297.1041.41)a
A1B3 (70.75+1.91)a (85.104.53)a (130.8542.47)b (286.7048.91)ab
A2B1 (64.35+1.06)b (72.4541.91)b (108.50:+.84)c (245.30:4.13)c
A2B2 (63.9020.57)b (68.0522.62)c (107.2545.87)c (239.2047.92)c
A2B3 (66.15+1.91)b (76.0540.78)b (106.4045.52)c (248.6042.83)c
AL (69.6842.72)a (83.23:4.60)a (138.2816.63)a (291.18410.12)a
A2 (59.854.72)b (72.5543.48)b (108.3323.91)b (240.7345.21)b
B1 65.9342.03 75.0543.41 121.98+15.62 262.95420.39
B2 65.8042.42 77.63411.27 124.73420.73 268.15433.75
B3 68.4548.57 80.5845.86 118.63+14.54 267.65428.29
b FHRAR R E/mg
Uit £ I Pty

A1B1 (1 211.06-415.48)bc (1 638.42476.18)a (2 355.07+14.79)d (5 204.55296.45)d
AlB2 (1507.20431.72)a (1 430.53%20.98)b (5 217.76357.94)a (8 155.49461.64)a
A1B3 (1 509.694336.9)a (1 249.83470.97)c (4770.2447.01)b (7 529.76:44.88)b
A2B1 (1 183.49+14.60)c (1166.6743.81)c (3 891.13+77.43)c (6 241.29495.84)c
A2B2 (1 400.12+12.76)ab (1 181.5148.66)c (2 899.04447.16)d (5 480.6758.58)d
A2B3 (1 307.83+121.81)b (1 647.13+45.06)a (2 930.75+1.30)d (5 885.71468.17)cd
Al (1 402.68+24.38)a (1579.87431.83)a (4 281.09+113.96)a (7 263.64+140.17)a
A2 (1 243.17+2.86)b (1195.65431.11)b (3 806.62465.10)b (6 245.44+109.07)b
B1 (1197.27420.10)b 140255425.90 (3 123.10480.03)b (5 722.92+4116.03)b
B2 (1 453.66+29.81)a 1456.02437.25 (3 958.40422.04)a (6 668.084249.10)a
B3 (1 408.76227.40)a 1448.48424.46 (3 850.4939.38)a (6 707.734211.24)a

(RIS AN ) 7B Ak B ) 55 PR i) ) 22 S AT e 322 5 (P <0.05)
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Table 3 The economic traits of tobacco leaves with different fertilization to promote early growth and rapid development

Ll P/ (kg hm?) IO kg AR L% FHEIOT hm?) ZUTHERTEE. HEF
AlB1 (2 193.73479.39)a 26.35+1.18 59.1645.97 (57 804.79+129.13)b (94.4343.80)b 4
A1B2 (2 210.35449.63)a 26.42:41.30 61.2747.32 (58 397.454546.06)b (95.7745.29)b 2
A1B3 (2 278.46488.98)a 27.4240.90 63.3043.82 (62 475.374378.82)a (99.7143.34)a 1
A2B1 (1979.11482.79)b 26.8740.29 57.94:1.80 (53 178.694357.06)c (89.6147.22)c 6
A2B2 (1 983.09468.94)b 26.9740.70 64.04+2.92 (53 483.944292.39)c (92.2747.04)bc 5
A2B3 (2 084.43459.23)b 27.5040.33 62.8242.48 (57 321.834583.18)b (94.9744.62)b 3
Al (2 227.51453.94)a 26.73+.41 61.2447.96 (59 559.204293.54)a (96.6315.50)a 1
A2 (2 015.5496.72)b 27.1140.97 61.604.16 (54 661.48+211.76)b (92.2945.71)b 2
B1 2086.42451.76 26.61:.07 58.5546.21 (55 491.74:123.15)b (92.0242.05)b 3
B2 2096.72+89.99 26.7040.32 62.651.96 (55 940.69+188.11)b (94.0241.08)ab 2
B3 2181.45474.94 27.4640.76 63.0643.17 (59 898.604317.81)a (97.3442.99)a 1

(RIS AN ) 7 RE o Ak B ) 5 PR i) ) 22 S AT e 324 5 (P <0.05)
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Table 4 The physical characteristics of tobacco leaves with different fertilization to promote early growth and rapid development

AhEE rRgEMR PR /g ER % R /um PSR SRR (g m ) PR HEE
AIB1 (0.34#0.02)b (13.36+2.90)a  (36.90+1.67)a (126.3548.41)a  (14.9440.42)b (93.60:46.24)ab (90.084552)a 3
AIB2 (0.34#0.05)b  (9.29+2.33)b  (34.27#4.36)ab  (97.80+7.78)b  (13.1240.36)b (74.3445.91)b (87.34%221)b 5
AIB3 (0.3840.06)a (12.72428)a  (35.1743.94)ab (105.15+14.78)ab  (18.3140.51)a (81.06:11.4)ab (87.742.07b 4
A2B1 (0.4020.06)a (10.3423.08)ab (34.1542.79)ab (104.2523.89)ab  (14.89+1.46)b (78.6522.93)b (92.8743.28)a 1
A2B2 (0.3920.02)a (11.99097)ab (33.18+1.73)ab  (98.70+19.66)b  (16.98+1.68)ab  (91.00+18.12)ab (86.3943.71)b 6
A2B3 (0.330.04)b (11.4040.85)ab (32.4615.02)b (125.05#12.52)a  (18.20+1.80)a  (112.44+411.26)a (90.674251)a 2
Al 0.3640.06  12.5943.57 34.6443.77 104.11416.93 16.0942.34 79.94+10.8 88.39#4.91 2
A2 0374005  11.624.71 34.0443.63 115.33418.02 17.1742.00 94.41415.49 89644209 1
B1 03740.06  11.8543.15 35.5342.55 115.30413.84  (14.9120.88)b (86.1249.51)b 88.474368 3
B2 0.3640.04  10.6442.18 33.7243.03 98.25412.22  (15.0522.44)b (82.67+14.61)b 89.36:4.24 1
B3 0.3620.04  12.0621.99 33.8244.30 115.10416.03  (18.261.08)a (96.75220.34)a 89214542 2

(RISAN ) B b PR IA) o PR 0] ) 2 57 A S 27 7 (P <0.05)
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Table5 The chemical composition of tobacco leaves with different fertilization to promote early growth and rapid development

B 3 50%
i TRl FbERE S HET
b IR T BA B
AlBl (22.2242.40)c (155541.66)c  (2.6740.38)b 2.2540.19  2.3640.13  0.2540.11 (80.8942.30)b 4
AlB2 (26.5140.98)b (1850:1.00)b  (2.9840.06)a 2.3040.13  2.3840.19  0.2640.05 (77.034.52)c 5
AIB3  (29.15#1.71)a (20.8141.36)a  (2.3440.19)c 2.344025 2324011  0.1940.10 (86.2541.16)ab 3
A2B1  (27.7940.69)b (19.4240.43)ab  (2.9940.16)a 2.4540.12  2.4040.14  0.440.09 (76.861.36)c 6
A2B2  (26.914053)b (18.4740.37)b  (2.3940.11)c 2274021  2.3640.17  0.2740.02 (89.97+1.20)a 2
A2B3  (27.7040.28)b (19.1620.20)ab  (2.3440.04)c 2.1140.12  2.1440.04  0.1940.03 (90.021.48)a 1
Al (25.9640.77)b  18.2940.51 (2.6640.13)a 2.3040.45  2.3540.38  0.2320.02 (81.3940.94)b 2
A2 (27.4740.84)a  19.0240.58 (25740.13)b 2.2840.10  2.30#0.11  0.2740.02 (85.6240.90)a 1
B1 (25.0120.22)b  17.4940.14 (2.8340.09)a 2.3540.33  2.3840.42  0.3520.02 (78.8741.10)b 3
B2 (26.7142.03)b  18.49:+1.54 (2.6940.26)b 2.2940.18  2.3740.10  0.2740.04 (83.500.90)ab 2
B3 (28.4241.99)a  19.99:1.22 (2.3440.19)c  2.2340.19 2234019  0.1520.15 (88.1341.28)a 1

(RIS AN ) 7 RE o Ak B ) 5 PR 1) ) 22 S AT e 324 5 (P <0.05)

2.6 RBEMRLHEAAITEN RS TIRRE/FN
A B A PR R it A ) AR R R R T 4 8
F#6. LEREW, ARTH, ALRMEE PR T
HIRE R TA20, LA2IETH T8.74%; BIHF
H, B3. BURE TP EAEEUE F ® TBIN, 4
32 5511.88% ., 6.50%., A1B3 . A1B2. A2B3 . A1B1.
A2B2, A2BLAbHE IR E P 0T i e FUR IR FEAIR,
AL1B3LhPRNESA2BLAN FE Y $E15120.01% . FH AT I,
FE T A 0 A 4 R R R P v I TRt R 3R AT
CHF AR SRR PR I o
* 6 (RREREZHALHER RS IR R E SRR
M= REBEAMRIEH
Table 6 The SQI and CEI of tobacco leaves with different fertilization

to promote early growth and rapid development
Ab g SQI Hep || b CEIl Herp
Al1B1 (72.75+1.89)c 4 AlB1 (82.6242.10)bc

B1 (71.9441.15)c
B2 (76.6222.50)h
B3 (80.481.90)a

B1 (81.0041.10)c
B2 (84.4922 55)h
B3 (87.941.48)a

5
AlB2 (8051%2.23)b 2 || AlB2  (85.0742.05b 3
AIB3 (85.36#1.25\a 1 || ALB3  (90.08#0.90)a 1
A2B1 (71.13%294)c 6 || A2B1  (79.99+235)c 6
A2B2 (72.73#186)c 5 || A2B2  (83.41+217)bc 4
A2B3 (75.60%2.18)c 3 || A2B3  (85.80#L.75)b 2
Al (7954+236)a 1 || Al (85.9242.13)a 1
A2 (73.152227b 2 || A2 (83.032.74)p 2

3 3

2 2

1 1

[ISA ) - BE R Ak PR R) B PR i ) 22 S A e T2 5 (P <0.05)

2.7 RBEHEREHEREHENESSREN

6T, AKFH, AL ZE SRR
FEEOHE L A2ER T T3.52%; BT, B3. B2fL:
BRORIREUE E S TBLA, 7 8.57% . 4.31%.
A1B3. A2B3. A1B2. A2B2. A1B1. A2B1f/" i
WA WOR TR BRI AR, o AIB3 4k P Y 44
A2BLAb PR A2 S T12.61%, FHIKAT L, AR iR
Tl A 4 T 00 AR B S it PR 2R Ak B g 0
FE LR AR

3 HFR5Te

ARKIRAE RN, FEAE T As s Py R e
PR FRAESE L, FESGEAR YR Ay 3
IR R R AR R | R R AT
BRIy PR R LA R A P S e S5 T
AW ER VR, AR TR I -1

AR 120 HR R AR R A 0y o 79 B A
FHFERL . A= K ISR RN OB B i L S0 FH)
TERSHRRET10 dVERERE ARG , 5 MR A AR MR bk s |
MG SRR R 7GR, TR R,
SRR L AR THGE, R TPIRRE
P, X EESHMAEYE R REA SRR . &
Rt S AR 00 | P AR BRI A AR | (R R A A
AL T 7 HE A P 02145 5

It P AN S AU = 4091 M B 4 I
MIRR(RRER), 4PREW, HHRER
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P % 50% K - 4R 1 HE L it 50% bR 25 A0 B () R -
CEARCRIREUR R, FRINAERR I KRR 58
FMEAR, HEER MR, R SRR AR
s 50%H L P T R O it 50% K 25 AE 35 48
S PHEFNZGEEARFE R, (R B$ m P A 7K 8
AT A, AR A Bt R PRI 4R s
DI AN EM R L AR RIS, AR S W
W, BERmTRERX SRk . CAREY, it
FHERAERT 45t i - SRR G PR 22230, A it i 7 4=
W TR PORNE, SR IDR S P P oo 5 g PR
FEAL R TR, W TR RRK, &
AR RE R, Mt TR AP .
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