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The Effects of Gibberellin (GA,) Concentration on the Growth, Yield and Quality of Tobacco Upper Leaves

BU Ling-duo, JI Si-gui, LI Jiang-zhou et al ( Yuxi Branch of Yunnan Tobacco Company, Yuxi, Yunnan 653100)

Abstract [ Objective] To research the effects of different concentrations of gibberellin (GA,) on the growth of upper leaves of flue-cured to-
bacco. [ Method] Field test was carried in mountainous and dam land by one year multi-sites. Effects of different concentrations of gibberellin
(GA,) on the upper leaves area, dry weight, yield and chemical components were studied. [ Result] The growth rate of both average leaf are-
as and dry weight of tobacco upper six leaves were increased and then declined as the spraying concentration of GA, increased from O to
50 mg/L, meanwhile the growth rates declined with the drop of leaf position. For the mountainous tobacco, the spraying of 20 mg/L GA, in-
creased the leaf area and dry weight of tobacco upper six leaves by 20% , which resulted in 5.21% and 14.97% yield increase of Xinping and
Yimen Counties, respectively. For the dam tobacco, the spraying of 30 mg/L GA; increased leaf areas and dry weight by 25% —-30% , which
resulted in 7.00% and 11.91% yield increase of Xinping and Eshan Counties, respectively. At the same time, the two treatments could re-
duce the contents of nicotine, increase the total potassium, and improve the coordination of chemical components of tobacco upper leaves in
both the mountainous and dam land. [ Conclusion] The spraying of appropriate GA, concentration effectively promoted the expansion, in-
creased the yield, and resulted in the coordination of chemical components in the tobacco upper leaves. Lower GA; concentrations showed no
obvious effects, while the higher GA; concentrations delayed the mature of upper leaves and affected the baking quality of tobacco.
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Table 1 The main meteorological data during the tobacco growing period ( May to August)of testing areas in Yuxi County in 2016

Elziij/ﬁ{ﬂt]'l Average temperature // C

[% i+ Rainfall / mm H H& A%k Sunshine hour /h

B ety sA 6 1A 81 sH 68 751 8A  sH 64 1A 8A
May June July August May June July August May June July August
HrF-EL Xinping County 21.5 22.3 21.9 21.8 66.3 155.0  131.8 197.9 212.0  160.0  135.0 158.0
55118 Yimen County 20.7 22.0 21.5 21.6 80.3 192.3 71.6 163.2 182.0  100.0 75.0 87.0
Igk111 2 Eshan County 20.4 21.7 21.4 21.2 63.4 116. 1 93.0 126.7 203.0  151.0  108.0 120.0
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Fig.1 Response of upper leaf area to gibberellin concentration in mountainous and dam lands of Xinping County
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Fig.2 Response of upper leaf dry weight to gibberellin concentration in mountainous and dam lands of Xinping County
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Fig.3 Effects of gibberellin concentration on the expansion of tobacco upper leaves in mountainous and dam lands of Xinping County
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Fig.4 Effects of gibberellin concentration on the expansion of tobacco upper leaves in mountainous( Yimen County ) and dam lands ( Eshan

County)
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Table 2 Effects of gibberellin concentration on the economic characters of tobacco upper leaves in the mountainous and dam lands of Xinping Coun-
ty
e TR RS AL rh AU LE A1) Fr FofE iy
Tobacco land GA, concentration Proportion of first-  Proportion of middle- Yield Output value Average price
obacco an mg/L class tobacco /% class tobacco // % kg/hm’ J5/hm’ Ju/'kg

113 Mountainous land 0 30.3 31.5 951.0 19 726.5 20.7

10 31.2 30.6 963.0 20 352.0 21.1

20 32.5 33.0 1 000.5 21 145.5 21.1

30 30.2 31.8 972.0 19 933.5 20.5

40 28.6 30.9 945.0 19 296.0 20.4

50 28.3 29.1 912.0 17 419.5 19.1
i Dam land 0 34.2 33.8 985.5 20 988.0 21.3

10 35.5 32.9 1002.0 21 841.5 21.8

20 36.7 33.7 1029.0 22 668.0 22.0

30 37.3 32.7 1054.5 23 376.0 22.2

40 33.7 34.9 1.009.5 21 490.5 21.3

50 32.7 31.4 940.5 19 878.0 21.1
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Table 3 Effects of gibberellin concentration on the increase rate of major economic characters of tobacco upper leaves in the mountainous and dam

lands of Xinping County

11} Mountainous land // %

Wity Dam land // %

AR - -
GA, concentration AFAA L) P FEE S LA b Al
; 5 A - N . -
mg/L. Proportion of first Yield Output value Proportion of first Yield Output value
class tobacco class tobacco

10 0.87 b 1.26 b 3.17 b 1.23 b 1.67 b 4.07 ¢
20 2.25a 5.21 a 7.19 a 2.48 ab 4.41 ab 8.00 b
30 -0.03 ¢ 2.21' b 1.05b 3.02 a 7.00 a 11.38 a
40 -1.71d -0.63 ¢ -2.18 ¢ -0.52 be 2.44 b 2.39 ¢
50 -1.99 d -4.10 d -11.69 d -1.55¢ -4.57 ¢ -5.29 d

E RS/ NG TR 28 57 B 2% (P <0.05)

Note ; Different lowercases in the same column indicated significant differences( P <0.05)

2.2.2 Wl BIAN G T Bl kil B A By ) B
MK 2 BRI A R W] (K 4) , S5 2 20 e 45
AR, LB AL it 2% = i S AR B 3% 20 mg/L 4k
P, L 30 me/L g Fif . HE—2D 158 BARIH A
AR (32 5) , 5 1] B L) L a2 0 7 |
B Y AR R R U 20 mg/ L AR B, 5 BT i

KT L, BB 4y B g 94, 5 kg/hm’, 103, 5 kg/hm’ Nl
3 643.5 50/hm” , B4R 43 50K 5. 15% (14. 94% F1 18. 60% ; 301
s B UL R R R Wk 30 mg/L &b B AR R, 3 i N
139.0 kg/hm” \139.5 kg/hm’ 15 892. 0 J0/hm” , B4 iE 43 51 K

3.69% .11.91% F1 17.66% |
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Table 4 Effects of gibberellin concentration on the economic characters of tobacco upper leaves in the mountainous( Yimen ) and dam( Eshan ) lands
. R AR AN ] it P st
Tobacco land GA,; concentration Proportion of first-  Proportion of middle- Yield Output value Average price
obaceo fant mg/L, class tobacco // % class tobacco // % kg/hm’ J5/hm’ Ju/kg

i ( Z17) 0 51.3 39.9 691.5 19 585.5 28.3
Mountainous land 10 53.2 38.8 760.5 21 798.0 28.7

20 56.4 39.2 795.0 23 229.0 29.2

30 52.7 36.2 754.5 21 159.0 28.0

40 50.5 37.2 709.5 19 207.5 27.1

50 48.1 35.8 679.5 17 689.5 26.0
i (0Ll 0 57.7 27.4 1171.5 33357.0 28.5
Dam land 10 58.4 28.9 1207.5 35139.0 29.1

20 60.2 29.7 1242.0 36 453.0 29.4

30 61.4 33.6 1311.0 39 249.0 29.9

40 57.3 30.9 1279.5 37 044.0 29.0

50 55.1 29.4 1218.0 34 221.0 28.1
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Table 5 Effects of gibberellin concentration on the increase rate of major economic characters of tobacco upper leaves in the mountainous( Yimen)

and dam( Eshan) lands

1L1#b ( 55177) Mountainous land // %

s (%111 ) Dam land // %

CA; concentration J:%‘“ﬂ Hﬁﬁu FE-_ F{E J:%ﬂﬂ H:W }j\:E FE{E
) Proportion of first- B Proportion of first- e
mg/L Yield Output value Yield Output value
class tobacco class tobacco

10 1.98 b 9.98 b 11.30 b 0.64 b 3.07 ¢ 5.34 ¢
20 5.15a 14.97 a 18.60 a 2.39 ab 6.02 b 9.28 be
30 1.41 b 9.11 b 8.03 b 3.69 a 11.91 a 17.66 a
40 -0.74 ¢ 2.60 ¢ -1.93 ¢ 0.58 b 9.22 ab 11.05 b
50 -3.15d -1.74 d -9.68 d -2.70 ¢ 3.97 ¢ 2.59 ¢

E [RSNGB R 22 57 2% (P <0.05)

Note ; Different lowercases in the same column indicated significant differences( P <0.05)
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ST INE RV (3 6) , B 2R a3 R (3 i, 2 2
PRI RO 22 IR ST S i 49, e B e B e L 1 5
THIe W, OBE B bE 45 25 T R Il R A DL o B R Uk
20 mg/LAEPRAY b A BB e, PR 2E AR R

TR, B AT T 1 IR Z T 10 mg/L ZhBRBEGR
PRI T 10, SIS AW DL AR A R MR 30 me/L Ab 3 3
AR 2E R A L, S S R, A L R T L,
PIAREEZRVRE 10 mg/L A FHGL L fe 4 3 1 10, 17 B & 2
PITREEZ IR BE 20 me/L AbHIE
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Table 6 Effects of gibberellin concentration on the chemical components of tobacco upper leaves in mountainous and dam lands in Xinping County
T P .
SR ﬁ%ﬁjﬁg e ﬁ)ﬁlﬁ DifferZE()I():}g Etween E)f‘i km ’fﬁﬁ ﬁ/m /EVW
Tobacco land concentration Total sugar Reducing total sugar and nitrogen Nicotine Potassium b'uga'r/ NlFrog'en/
mg/1. % sugar // % reducing sugar /% % % % Nicotine Nicotine
11, 0 32.62 27.01 5.61 1.99 3.09 1.83 10.55 0.64
Mountainous land 10 28.90 23.92 4.98 2.32 2.93 1.89 9.86 0.79
20 24.85 23.19 1.66 2.35 2.61 2.23 9.51 0.90
30 25.61 23.35 2.26 2.30 2.94 2.17 8.71 0.78
40 26.18 23.60 2.58 2.00 3.03 2.00 8.63 0.66
50 27.41 23.82 3.59 2.01 3.41 1.99 8.03 0.59
b, 0 34.51 27.75 6.76 1.97 2.99 1.84 11.53 0.66
Dam land 10 28.22 24.43 3.79 2.12 2.81 2.05 10.04 0.75
20 26.53 23.65 2.88 2.42 2.73 2.14 9.71 0.89
30 23.37 21.98 1.39 2.23 2.44 2.35 9.57 0.93
40 24.33 22.26 2.07 2.20 2.61 2.32 9.33 0.84
50 25.99 23.09 2.90 2.09 2.82 2.24 9.22 0.74
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2.3.2 Sy 1Ry B B B Ly A L L0
M AL A2 I E SR W (3R 7)), 508 2 R
TRIR A RAH B, Bl 2 B 2 W B BB, By 1] B4 Ll A i 1y
LI bR PR 2 AR S B SRR Y, B B
KRBT AR TSR L 1522 TR, S 11 S i LAk
B FRURIE 20 mg/L Ab FR A b T B A ST e, PR
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Table 7 Effects of gibberellin concentration on the chemical components of tobacco upper leaves in mountainous( Yimen)and dam( Eshan)lands

J 30 mg/L AT L T I 2R e e, P2 AR
R, TR 5 B AR R 3R 20 mg/L Ak B A i, RUBRC EE
PAZREE R URIE 20 mg/L 130 me/L AbBRIAR, Ui, R ER
W T B 20 mg/ L S A5 R 1Lt B e Al 2 oy ) 4
5, AL 34 ) 5 3 IR R 3R e e &2 ) 3 25 4 7, 7E 20 ~
30 mg/LyE AL

p—— Yot
piafas) Dﬂ:ﬁ(}/f}mg - Sk ﬂ:)}i*% Differsz filween Eﬁ J:W %[P W/ /fl/ﬁlﬁ
Tobacco land concentrations lotaléysugar Reducing total sugar and nitrogen Nicotine Potassium S.uga.r/ NlFroglen/
mg/I. o sugar// % reducing sugar // % % % % Nicotine Nicotine
I (Z17) 0 28.65 24.83 3.82 2.14 3.44 2.02 8.33 0.62
Mountainous land 10 26.12 23.48 2.64 2.38 3.21 2.13 8.14 0.74
20 24.35 21.90 1.45 2.46 3.03 2.32 8.04 0.81
30 24.51 22.31 2.40 2.34 3.12 2.28 7.86 0.75
40 24.83 21.81 3.42 2.31 3.19 2.25 7.78 0.72
50 25.03 22.40 3.63 2.26 3.24 2.11 7.73 0.70
i (ierly) 0 30.34 25.21 5.13 2.05 3.31 2.31 9.17 0.62
Dam land 10 26.70 23.70 3.00 2.22 3.06 2.44 8.73 0.73
20 23.89 21.02 2.87 2.39 2.83 2.92 8.44 0.84
30 22.53 20.57 1.96 2.41 2.88 2.67 7.82 0.84
40 22.87 20.18 2.68 2.34 3.06 2.57 7.47 0.76
50 23.42 21.20 3.72 2.28 3.19 2.40 7.34 0.71
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