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Abstract: [Objective] The effects of different root-promoting practices on growth and quality of flue-
cured tobacco were studied to provide basis for the production of high-quality tobacco in southern Anhui.
[ Method] The differences in growth and development indexes of tobacco plants as well as yield and quality
indexes of tobacco leaves were analyzed between the treatments of applying fulvic acid potassium (TPFA),
v-polyglutamic acid (TPGA), cooked sesame (TCSS) ,soil root promoter (TRILLA) and irrigation with soy-
bean milk (TSRI) on the basis of normal fertilization. The normal fertilization (CK) was used as control.
[Result] Compared with CK,all root-promoting practices could promote development of tobacco roots and
increase accumulation of dry matter. The tobacco plants grew rapidly and had larger leaves in TPFA and

TPGA treatments compared with CK,and the dry matter of whole plants at 95 d after transplanting was in-
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creased by 39.00% and 61. 22% , respectively. The yield, output value and proportion of high-grade leaves
were significantly improved in TPFA and TSRI treatments. Compared with CK,the yield and output value
of flue-cured tobacco treated with TSRI were increased by 8. 85% and 12. 53% , respectively. The color of
upper leaves,average leaf weight,tensile force and adhesion force of leaf were improved,the potassium con-
tent of middle leaves was significantly increased,and the aroma quality and aroma quantity of upper leaves
were increased in TPFA, TPGA, TRLA and TSRI treatments in comparison with CK. [Conclusion) The
application of y-polyglutamic acid and irrigation with soybean milk at rosette stage on the basis of normal
fertilization could effectively promote the growth of tobacco roots and increase yield.,output value, propor-

tion of high-grade leave, potassium content and aroma of tobacco leaves. Thus,these treatments had poten-

tial popularization value in southern Anhui.
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Table 1 Comparison of dry weights of different parts of flue-cured tobacco among different root-promoting practices g/#k

ARG A/ d 4b 7 nt £ i bk
Days after transplanting Treatment Leaves Stem Root Plant

CK 5.92+0.08 d 1.5040.03 e 0.66+0.02 e 8.08+0.09 e

TPFA 23.5340.75 a 3.23£0.11b 1.924+0.04 b 28.6840.91 a

35 TPGA 18.2641.00 b 3.75%0.16 a 2.3540.13 a 24.354+0.71 b
TCSS 13.71£0.74 ¢ 2.15+0.02 d 1.12+0.03 d 16.9740.79 d

TSRI 15.88=+1.63 be 2.73£0.02 ¢ 1.81+0.00 b 21.9140.51 ¢

TRLA 14.21£0.64 ¢ 2.20£0.07 d 1.46=+0.16 ¢ 17.8740.56 d

CK 45.86+t1.41 e 13.5340.30 ¢ 5.5240.03 d 74.914+1.09 d

TPFA 65.2642.40 b 19.92+0.87 b 14.01£0.47 a 99.68+4.44 b

50 TPGA 54.1940.93 d 20.1340.85 b 10.35£0.21 b 84.6740.13 ¢
TCSS 39.9040.75 f 10.97=+0. 36 d 4.1540.01 e 45.0240.37 ¢

TSRI 76.5440.88 a 22.51+1.76 a 13.4540.06 a 112.49+2.71 a

TRLA 57.93+1.19 ¢ 19.31+0.21 b 8.80+0.33 ¢ 86.0440.65 ¢

CK 52.2740.30d 28.3540.15 bd 22.9740.21 ¢ 90.0840.64 d

TPFA 68.104+0.71 ¢ 51.5540.18 b 45.45+1.56 a 165.09+2.29 b

65 TPGA 76.96+1.97 b 59.7740.54 ab 44.88+0.84 a 181.60£3.78 a
TCSS 77.014+1.12 b 32.0240.55 ¢ 18.88+1.18 d 127.9040.75 ¢

TSRI 84.3041.43 a 54,8641.36 b 38.1940.93 b 177.34+5.09 a

TRLA 73.55+3.54 b 51.4540.25 b 40.95+2.73 b 165.9540.21 b

CK 92.9344.14 ¢ 63.754+0.32 d 73.5942.04 b 230.27+7.46 ¢
TPFA 106.49+5.25 b 91.134+4.41 b 87.90+1.38 a 265.444+16.57 b

30 TPGA 120.544-2.88 a 99.6440.02 a 87.51%1.64 a 307.6947.18 a
TCSS 97.784+1.98 b 52.76+0.45 e 53.254+1.03d 203.7646.30 ¢

TSRI 91.69+1.98 ¢ 66.2940.05 d 76.26+3.15b 224.24744.69 ¢

TRLA 113.11£2.05 ab 73.484+4.19 ¢ 62.6941.98 ¢ 249.2845.65 b

CK 95.3540.37 ¢ 73.0742.58 ¢ 61.4840.86 ¢ 229.9043.83 ¢

TPFA 104. 85+4.57 be 104.2340.53 b 110.48+5.53 b 319.56+0.59 ¢

95 TPGA 146.06+E2.45 a 120.6245.28 b 103.974+3.15 b 370.6440.62 a
TCSS 116.64=+5.10 b 80.7740.64 d 104.3843.15 b 301.7848.98 d

TSRI 108.35+3.55 b 110.51£0.11 a 121.2342.87 a 340.0940.31 b

TRLA 152.0449.00 a 109.41+4.74 b 118.7440.49 a 380.19+8.18 a

i« RO I B AR /1 55 78 97 (7] — B I ) R [ Ab B 2 5% 9 35 (P<0, 05) ,

Note: Different lowercase letters indicate significant difference( P<C0. 05)among treatments at the same time after transplanting.
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Table 2 Comparison of economic characters of flue-cured tobacco among different root-promoting practices

Py PR kg b ) R O1C - b D BB OE ke D LM AL G
Treatment Yield Output value Average price Superior class leaf rato  Medium class leaf rato
CK 1466.85+83.61 b 3.23+0.20 b 22.034+1.77 a 45.09+1.83 b 46.864-2.17 be
TPFA 1507.05485.90 b 3.04+0.18 ¢ 20.17+1.71 b 37.524+1.50 ¢ 58.43+2.43 a
TPGA 1587.75+90.50 a 3.45+0. 22 ab 22.60+1.82 a 50.0042.14 a 48.4542.18 be
TCSS 1455.60+92.97 b 3.08+0.19 ¢ 22.17+1.88 a 45.66+1.83 b 52.13+2.35b
TSRI 1596. 60491.01 a 3.64+0.24 a 22,78+1.84 a 47.6041.90 ab 50.184+2.27 b
TRLA 1466.854+82.61 b 3.354+0.21 b 22.84+1.94 a 53.96+2.16 a 42.68+1.92 ¢

TE < [ 5B 5 bn A [ /NG 5 6 3¢ 7 Ak B i) 22 5 2% (P<<0. 05)

Note: Different lowercase letters indicate significant difference( P<C0. 05)among treatments.
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Table 3 Comparison of appearance quality of flue-cured tobacco leaves among different root-promoting practices
o MM RME  me o am o omh o g e sam o ow o o pf
tobacco Treatment Maturity Colour Structure  Identity content Chroma Uniformity Elasticity  Softness score
CK 8. 00 7.00 5.00 7.00 6.00 5.00 7.00 8.00 7.00 60. 00
TPFA 8. 00 8. 00 4. 00 6.00 6. 00 5.00 7.00 8.00 8. 00 60. 00
B2F TPGA 8. 00 8. 00 5.00 7.00 6. 00 5.00 7.00 8. 00 7.00 61.00
TCSS 8. 00 7.00 4. 00 7.00 6.00 5.00 7.00 8. 00 8. 00 60. 00
TSRI 8. 00 8. 00 4. 00 6.00 6.00 5.00 6.00 8. 00 7.00 58. 00
TRLA 8. 00 8. 00 4. 00 6.00 6. 00 5.00 6. 00 8.00 7.00 58.00
CK 8. 00 8. 00 9. 00 8. 00 7.00 6. 00 7.00 8. 00 8. 00 69. 00
TPFA 8. 00 8. 00 9. 00 9.00 7.00 5.00 7.00 8. 00 7.00 68. 00
C3F TPGA 8. 00 8. 00 9. 00 8.00 7.00 5.00 7.00 8. 00 8. 00 68. 00
TCSS 8. 00 8. 00 9.00 9.00 7.00 5.00 7.00 8.00 8. 00 69. 00
TSRI 8. 00 8.00 9.00 9.00 7.00 6.00 7.00 8. 00 8. 00 70.00
TRLA 7.00 7.00 8. 00 7.00 6.00 5.00 7.00 8.00 7.00 62.00

2.3.2 h@AFM HER 4 WA B AN [ A AR R ]
AN TR R b 384 o B SR I (B2F A GO ) A 3 A
M (C3F A8 G0 i) Y i 4 | i 5 B0 i 57 4 (TCSS
Ab 3B BT A A TR AR M SE R A L 5 CK A
TPFA F1 TSRI 4b# _F 3 it (%) it 4 Fi it 55 , TPFA
TPGA ,TSRI b3 rp F - (1 14, TPGA 4b 2 v 3
me g it 5 K% TPGA. TSRI. TRLA Ab B 1 &6 of i
TSRI b 3 rpr &R i iy B 5 2 1 W25 319 fm . TPFA
TCSS 4b ¥ &8 o i ot A1 5t & F1 TPFA, TPGA.
TSRI\TRLA kb3 |- #Fm () & R 45 CK 1 i 2

IK, TPGA 4b ¥ v b i) 25 B S 8 25 3 17 27 %0,
AN TR AR MR e 5 3 4 o T R e A e R e 4 g D
KB 7, o TPGA Fil TSRI &b 3 F 3 - o
W R S8 CK 4r B3 & 7 110, 7%, 50.3% A
95.5% ,44. 4% ; TPFA, TPGA, TSRI &b B %f 2 4
AL I 1 RGBT 48 R AR X B . B ARk
TPFA.TPGA.TRLA #1 TSRI &b 3 7¢ ok 2 I %5 nt
P8 B e B BT 1 SR 7 FORK B T K

4 EHEA E MR R Ab IR K KR 4 A A R AR R B
Table 4 Comparison of physical characteristics of flue-cured tobacco leaves among different root-promoting practices
of tobacco Treatment length Leaf width weight weight percentage Tensile Adbesion
CK 55.184+0.97 b 16.58+0.43 b 9.2441.04 be 2.48+0.21 a 0.2740.05 a 1.7740.32d  5.21£0.41d
TPFA 58.3810.68 a 17.96+1.19 a 10.30%£0. 32 ab 2.13£0.05 b 0.21£0.01 ¢ 2.8440.35 be  9.24+0.31 a
B2F TPGA 59.22+2.85 a 17.8040.95 ab  11.43+1.01 a 2.5440.27 a 0.2240.03 be  3.73£0.22a 8.01£0.54 b
TCSS 57.104+1.29 ab 18.43+1.23 a 8.03+1.08 ¢ 2.01+0.26 b 0.2540.03 ab  2.81£0.44 be 7.13£0.17 ¢
TSRI 59.762.82 a 18.06+0.79 a 11.43+1.01 a 2.5440.27 a 0.2240.03 b 3.46+0.63 ab 8.01+0.54 b
TRLA 57.1842.30 ab 17.18+£0.95 ab 10.86%1.09 a 2.43+0.14 a 0.2240.02 be  2.65+0.30 ¢ 8.611+0.46 b
CK 53.32+1.44 ¢ 17.50+2.58 be 8.08+1.09 bc 1.7940. 44 ab 0.2240.03 b 1.7140.23 b 4.914+0.73 d
TPFA 58.08+1.82 ab 20.65+1.84 ab 9.7440.83 ab 2.3740.27 a 0.2440.02 ab  2.63+£0.24a  8.78+0.44 he
C3F TPGA 57.13+2.88b  22.22+2.26 a 8.64+1.34 be 2.374+0.63 a 0.2740.05 a 2.574+0.42a 10.53%£1.19 a
TCSS 53.56E1.47 ¢ 16.48+5.04 ¢ 7.21£2.03 ¢ 1.6740.47 b 0.2340.02ab  2.584+0.36 a 8.10%0.79 be
TSRI 60.73+3.86 a 19.63+2.82 abe 10.77+2.73 a 2.3940.59 a 0.2240.02 b 2.47+0.12 a 9.12+1.22 b
TRLA 55.5440.93 be  18.34+2.40 he 8.25+1.22 he 1.8040.23 ab  0.22+0.03 b 2.53+0.38 a 7.7910.46 ¢

< 750 B0 R B A RN Sk 7R (R — 56 U AN TR Ak R ] 22 5 8 % (P<<0.05), TR,

Note:Different lowercase letters indicate significant difference( P<C0. 05)at same tobacco grade among treatments. The same below.
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P CK TG 22 5 P 3t i TSRI 4b B (1 ¥ 5
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YR T CKL B R 7 Ak B ] 22 S5 0
. TPFA b PR F 3 i AR ARl 1 2 o b 350 b A v S
PSR B B S T X I TPGA A3 54| it
R RS R X 1 AR T X B h AR i B
TXHE, 5 CKAH LG, £ 4b 3 3% 5 25 38 5 17 it

B9 EP & HE s TCSS F1 TSRI 4b 3 i & #2555 T b 3B -4
S A AL E M S S CK TR EF X R,
A [ AR AR it S R b S SR A AL CK
A PRGN B XA 0 i3S L Y . TCSS fil TSRI
Ab b B LG T BB i, TCSS, TSRI,
TRLA &3 |35t F1 TPFA L TPGA &b 3 v 35 it (1)
WO L I 7E 9~ 10, B 32 30 00 5 8 b i) R .
Ak 136, 34 it AN ()41 AR 00 AT LB Sk 5 e 0 P g AR
SRR B i, T EL Y AT I R R e R e B

RO BB R MR AR AL 1R R R R I L SR ST B B AR

Table 5 Comparison of chemical constituents of flue-cured tobacco leaves among different root-promoting practices

e IS 7 IO 7, A % R
Grade of tobacco Treatment Total sugar Reducing sugar Nicotine Total nitrogen
CK 28.31+0.13 a 26.2440.11 ab 3.19+0.01 b 1.3440.05 ¢
TPFA 27.7242.25 a 25.4740.20 b 3.5640.04 a 1.5240.01 a
BOF TPGA 32.5642.37 a 30.3942.21 a 2.4240.01 e 1.21£0.00 d
TCSS 29.83%4.06 a 28.07+3.53 ab 3.0540.03d 1.41£0.03 b
TSRI 30.84+1.02 a 30.10+0.16 a 3.20+0.01 b 1.2940.03 ¢
TRLA 29.6640.22 a 29.4740.51 ab 3.1540.02 ¢ 1.07£0.03 e
CK 31.664+0.18 a 29.4740.63 a 2.56+£0.04 b 1.084+0.01 ¢
TPFA 28.3140.10d 26.2340.10 ¢ 2.634+0.03 b 1.2840.03 a
C3F TPGA 30.7140.20 b 26.1840.15 ¢ 2.78%0.12 a 1.184+0.02 b
TCSS 29.6940.15 ¢ 28.5640.25 b 2.40%0.03 ¢ 1.22+0.02 b
TSRI 30.2740.37 b 29.2440.18 a 2.1440.04 d 1.18+0.01 b
TRLA 27.68+0.24 e 26.61+0.50 ¢ 2.23+0.04d 1.1140.02 ¢
S0 o 45 5% b 38 /% A/ % L T8 L
Grade of tobacco Treatment Potassium Chloride Potassium/chloride Sugar/nicotine
CK 1.16+0.06 ¢ 0.4240.02 ¢ 2.83 8.23
TPFA 1.17+0.08 ¢ 0.50%+0.01 a 2.32 7.15
BOF TPGA 1.18+0.03 ¢ 0.4840. 04 ab 2.46 12. 56
TCSS 1.254+0.03 b 0.41£0.01 ¢ 3.20 9. 20
TSRI 1.31+0.04 a 0.46=0.02 ab 2.90 9.41
TRLA 1.16+0.05 ¢ 0.4640.03 ab 2.52 9.35
CK 1.0740.03 ¢ 0.37+0.01d 3.14 11.51
TPFA 1.1840.01 b 0.49+0.01 ¢ 2.39 9.97
C3F TPGA 1.17£0.02 b 0.5340.02 b 2.19 9.42
TCSS 1.16+0.02 b 0.6140.03 a 1.90 11. 90
TSRI 1.32+0.04 a 0.4140.04 cd 3.17 13. 66
TRLA 1.16+0.03 b 0.3940.02 d 3.05 11.93
2.3.4 RERE WMEROCWLUENL EEARMER A aE A A B A SO B,

FRGE g 0B (B2F 25 G0 ) S By 5 1 45 AR
FHE R B, o TCSS 4b B 853 f5 i, Hok o TP-
GA 1 TSRI 4b B, H 3= 2 280 T L3 0 & <
Fi ST TR #h Sk TCSS Al TRLA 4b 3
0 1 JER 3 0 A Wk A 2%, TRILA &b JH PR] o 38 8 K
B0y B K. TPFA F1 TPGA Ab B X} 2% JH d 358
(C3F S ) 8% T a5 19 2 TH 45 o0 B R4y
BCK AR THT 2.5 F103.5 4% R E R EFESL . F
AU AR R K € 48 AR A B 23 s TCSS Al TSRI &b
AT 4 o b A A AR 42 R E ; TRLA Ab 3

ARURANIE o SR 5 it A [] 2 AR R0 AT LA (7] 7
JSE Mo R T I 1) A UM A U TPFA M TPGA
Aab TGS s AR G I R PR S I Y R R 2 A 4R T
M.

3 e

A TR) AR B8 il o PR AR 2 R AR KR B AT A TR
R, T S BCM R B A KR R E A
[ AR B 5 AR AR b 3 A B A T B
b i 3 M5 T 0 DX AR AR R R B T A B R R
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Table 6 Comparison of sensory quality of flue-cured tobacco leaves among different root-promoting practices

FE (TR IE IR A
iﬂf@}éﬂfi fb 33 H/\romﬂ cl'x;lraucleristi:H Taste characteristics Sm‘oke characteristics \4 Others a4y
(:(iijic(()) Treatment i}ﬁ frgmga Miﬂ:c;lm M‘%ﬁw—‘ ARk Cficﬁf‘nf . %k (‘kikfiif R ;F:(Jt:i

quality quantity neous gas Irritation - Aftertaste tration Strength tibility Ash

CK 15. 50 15. 00 11. 50 13.00 15.00 4. 00 3. 00 3.50 2.50 83.00

TPFA 15. 50 15. 00 11. 50 13.50 15. 00 4. 00 3.50 3.50 3.00 84. 50

B2F TPGA 16. 00 15. 50 11. 50 13.50 15. 00 4. 00 3.50 4. 00 3.00 86. 00
TCSS 16. 00 16. 00 11.50 13.50 14.50 4. 00 3.50 4. 00 3.50 86. 50

TSRI 16. 00 16. 00 11. 50 13.00 15.00 4. 00 4. 00 3.50 3.00 86. 00

TRLA 16. 00 15. 00 11. 50 12.50 14. 00 4. 00 4. 00 3.50 3.00 83.50

CK 16. 50 14. 00 13.00 15. 50 17.00 3. 50 2.50 3.50 2.50 88. 00

TPFA 16. 00 15. 00 13. 00 15.50 18. 00 3.50 3.00 3.50 3.00 90. 50

C3F TPGA 16. 50 15. 50 13.00 15. 00 17. 50 4. 00 3.00 4. 00 3.00 91.50
TCSS 16. 00 15. 00 12.00 15. 00 17. 50 3.50 2.50 4. 00 2.00 87.50

TSRI 16. 00 15.00 11.50 14.50 17.50 3.50 3. 00 3.50 2.30 86. 80

TRLA 15. 50 14. 50 11. 50 14. 00 16. 00 3.50 3. 00 4. 00 3.00 85.00

5% 22 W 02 F 0 B AR R & & a0
L = L L T 1 N N S Wl o
TPGA FIl TSRI 2k ¥ G898 47 R £ =5 ot B 45 0 7™ £
FEAE AN L SR E ) L 3t R SRS RN S A A A
(BT FE 45 5 —F; 1 TPFA F1 TRLA &b P i 7 &
PR AN L X 5 FR R A sk Ik &Y
T SF RIS I 5T 45 SRR — 20, SRR T R 5 e A
BEM T B e A o 78z it v 35 0 R 3
7 IR SR R S BEAR LR R B R A G, AR
5, TPFA . TPGA, TSRI kb # 7] ok 3% | 35 n- 3
o B v AR B BRI T R D R iR I BT 7 RORY B
77 5 B A A S L G 0 bR e SR
7S > DT T8 0 i Bt . TSRI &b #1560 i
R HETHROR 5 T RN R e 2 AR g
AN —2 IR TR S TSRI A (A LY KL BE
PEHUEAT HLFE 5y o0 Bk 2 B 25 IR 8%, O 08 400 ok e
AR T LA T B — B R A .
i A 4R 500 BE A7 25 ok 35 A B A B IR RN BE U2 R
355 AR TE I v i ) E A 5 B 8 X TRLA &b
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TG RS A A R A R R 2
WL — A5 9% M e A DX R AR AR 5 A it
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