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Effects of Girdling at Different Stages on Growth and Development and
Quality of Upper Tobacco Leaves
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Abstract: To study the effect of girding on growth and development, and quality of upper tobacco leaves of flue-cured tobacco,
Yunyan 87 was used as the test material, and girdling after topping (T1), girdling after harvesting the lower leaves (T2), and girdling
after harvesting the middle leaves (T3) were used as test treatments, with ungirdling plants as controls to determine and analyze the
agronomic traits, photosynthetic parameters, sugar metabolism indexes, key enzymes of carbon and nitrogen metabolism, oxidative
stress indexes, chemical routines, and sensory quality of the upper tobacco leaves. The results showed that girdling after harvesting
the lower leaves (T2) promoted the opening of tobacco leaves, reduced the aspect ratio by 7.90%, increased the leaf area by 6.53%,
inhibited photosynthesis, promoted intercellular CO2 concentration by 16.48%, and reduced transpiration rate by 20.26%. Girdling
treatments inhibited the activities of SOD, POD and CAT, increased the content of MDA and H202, and promoted leaf aging in
varying degrees. T1 and T2 significantly promoted the activities of alapha amylase, beta amylase, total amylase and NI, but reduced
the NR activity as well as the content of nicotine and proteins, improved the aroma quality, aroma amount, the aftertaste and sensory
quality. Girdling after harvesting the lower leaves had the best effect on the upper leaves.
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1
Table 1 Effects of girdling at different stages on agronomic characteristics of upper tobacco leaves
/

Treatment Blade length/cm Blade width/cm Leaf length/ leaf width Leaf area/cm?

CK 66.47+2.11a 17.24+1.23a 3.86+0.23a 727.10+11.23b

T1 67.11+3.16a 18.42+1.74a 3.64+0.12ab 784.34+23.58a

T2 65.88+2.89a 18.53+2.58a 3.56+0.15b 774.57+14.21a

T3 66.80+4.12a 18.10+2.95a 3.69+0.21ab 767.16+21.15a

p< 0.05

Note: Different lowercase letters after the same column data indicate that the difference between treatments is statistically significant (p< 0.05). Same as below.

2
Table 2 Effects of girdling at different stages on photosynthetic parameters of upper tobacco leaves
CO,
Net photosynthetic rate/ Stomatal conductance/ Intercellular CO, concentration/ Transpiration rate/
Treatment (umol-m2.s1) (mol-m2-s1) (umol-mol ) (mmol-m3s™)
CK 13.00+£2.58a 0.12+0.02a 155.91+8.21b 3.11+0.24a
T1 11.81+2.37a 0.15+0.03a 165.26+7.57b 3.17+0.35a
T2 10.51+2.31a 0.11+0.02a 181.61+5.32a 2.48+0.21b
T3 11.35+1.58a 0.13+0.01a 180.00+6.12a 2.79+0.18a
2.3 TI T2 o
231 CK 9.78% 34.78% T3
3 SOD POD 34.78% B T1>T2>T3>CK
CAT MDA Hy0- T1 T2 CK
CK SOD 15.10% T1>T2>T3>CK T1 T2 CK NI
26.92% 6.76% T2 POD T2>T1>T3>CK  T1 T2 CK
CAT T
MDA H>0, T1 T2
CK NI
MDA H»0, 233 NR 1
NR
NR T2<T1<T3<CK T1 T2
CK 55.93% 61.01%
2.3.2 NR
4
3
Table 3  Effects of girdling at different stages on the physiological aging indicators of upper tobacco leaves
SOD POD CAT MDA H,0,
Treatment SOD activity/ POD activity/ CAT activity/ MDA content/ H,0, content/
(U-gh (U-gt-min) (U-g*t-min?) (nmol-g?) (mmol-g?)
CK 259.34+13.24a 295.06+23.42a 254.64+13.81a 49.05+3.14b 3453.01+36.38b
T1 220.19+15.17a 273.86+27.31a 246.11+15.93a 55.54+2.53a 4 047.15+42.51a
T2 189.52+18.14b 277.31+18.58a 249.29+27.20a 57.44+2 41a 4 158.44+46.75a
T3 241.82+21.26a 288.51+26.31a 229.49+26.26a 43.30+2.58b 3679.40451.20b
4

Table 4 Effects of girdling at different stages on the sugar metabolism indexes of upper tobacco leaves

o NI
Treatment Alpha amylase activity/(U-g*) Beta amylase activity/(U-g*) Total amylase activity/(U-g™) NI activity/(U-g%)  Sucrose content/(umol-g)
CK 2.7610.05b 6.52+0.58b 9.2810.47b 41.96+3.61c 97.18+7.21a
Tl 3.03+0.13a 13.83+1.74a 16.86+2.14a 58.49+2.54b 94.86+6.18ab
T2 3.7240.27a 11.31+1.92a 15.03+2.25a 74.74+5.71a 90.67+6.21b
T3 1.80+0.06¢ 7.60+0.63b 9.40+1.03b 48.72+4.31c 96.47+4.74ab
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Table 5 Effects of girdling at different stages on the chemical composition of upper tobacco leaves
Treatment Nicotine/% Reducing sugar/% Total sugar/% Protein/g Sugar/alkaloid Reducing sugar/total sugar
CK 3.02+0.26a 26.72+2.17a 35.62+3.58a 53.08+6.37a 8.85+0.98b 0.75+0.02b
T1 2.24+0.12b 27.56+3.52a 33.13+4.24a 41.93+4.11b 12.30+1.17a 0.83+0.12ab
T2 2.29+0.18b 29.11+3.19a 30.85+5.12a 39.03+3.84b 12.71+1.33a 0.94+0.05a
T3 2.92+0.21a 27.42+3.35a 33.14+3.41a 48.68+6.12ab 9.39+1.04b 0.83+0.11ab
6
Table 6 Effects of girdling at different stages on the sensory quality after baking of upper leaves
Treatment Aroma Aroma amount Miscellaneous Irritating Aftertaste Flammability Grey Total
(18) (16) (16) (20) (22 4) 4 (100)
CK 16+0.5b 13+0a 14+0a 17+0.5a 16.5+0.5b 4+0a 4+0a 84.5+1.0b
T1 16.5+0.5ab 13.5+0.5a 13.5+0.5a 1740.5a 17+0.5ab 4+0a 4+0a 85.5+0.5ab
T2 17+0.5a 13.5+0.5a 13.5+0.5a 17+1.0a 17.5+0.5a 4+0a 4+0a 86.5+0.5a
T3 16+0.5b 13.5+0.5a 13.5+0.5a 17+1.0a 17+0.5ab 4+0a 4+0a 85+1.0ab
7
Table 7 Effects of girdling at different stages on the economic properties of tobacco leaves
Treatment The first-class The first-class and middle-class Average price/ Yield/ Output value/
tobacco proportion/% tobacco proportion/% (yuan-kg™) (kg-hm-?) (yuan-hm2)
CK 32.66+2.14b 73.15+2.58b 17.47+1.89% 2 527.05+78.42a 44 147.56+2 127.63b
T1 38.83+3.51a 74.54+3.14ab 18.95+2.06a 2 635.20+121.17a 49 937.04+3 012.56ab
T2 41.12+2.27a 78.58+2.29a 19.56+1.12a 2675.85£132.10a 52 339.33+1 823.12a
T3 31.83+3.24b 74.82+5.75ab 18.17+1.66a 2 496.45+221.83a 45 360.50+2 248.61b
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