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Alleviating Effect of Exogenous Betaine on Drought Stress in

Flue—cured Tobacco Seedlings
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(Qingyang Branch of Gansu Provincial Tobacco Company , Qingyang 745000, China)

Abstract: In order to clarify the mechanism of betaine alleviating drought stress in flue—cured tobacco, Qinyan 96 was used
as the test variety, and 15% of polyethylene glycol(PEG 6000) was used to simulate the drought stress environment. The effects
of different concentrations(35,40,45,50 mmol/L ) of betaine on agronomic traits and related physiological indexes of flue—cured
tobacco seedlings were investigated. Six treatments were set up in the experiment, with tobacco seedlings growing under normal
conditions as the positive control(CK) and tobacco seedlings growing under drought stress as the negative control(CK,). The
results showed that drought stress significantly inhibited the growth and development of flue-cured tobacco seedlings, but foliar
application of betaine mitigated the drought stress in flue-cured tobacco seedlings. Among those, there was the optimal
mitigation effect under the betaine concentration of 45 mmol/L. Specifically, the plant height, leaf area, and aboveground dry
weight of flue-cured tobacco seedlings increased significantly by 6.69% , 38.78%, and 25.00% compraed with those in CK,,
respectively. The superoxide anion production rate and MDA content were significantly reduced by 39.88% and 52.28%
compraed with those in CKy; SOD,POD and CAT were significantly increased by 44.04%, 36.33% and 104.26% compraed
with those in CK,, respectively. The chlorophyll content, Pn, Gs, and Tr significantly increased by 177.38% , 116.85%,
72.97%, and 67.27% compraed with those in CK,, while Ci significantly decreased by 22.31% compraed with that in CK,. The
contents of proline and soluble protein were significantly increased by 156.64% and 93.58% compraed with those in CK,. Root
activity increased significantly by 130.77 % compraed with that in CK,. The water loss rate was significantly reduced by 27.27 %
compraed with that in CK,, while the relative water content was significantly increased by 12.35% compraed with that in CK,.
Overall, spraying appropriate concentration of exogenous betaine could significantly alleviate the damage of drought stress on
flue—cured tobacco seedlings.
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Tab.1 Investigation of agronomic traits and biomass of flue—cured tobacco seedlings under different treatments

b # B /em WAL/ em” Mo BT i/ (g/ Bk o R ST (/B
Treatment Plant height Leaf area Aboveground dry matter mass ~ Underground dry matter mass
CK 5.5540.03a 32.96+£0.44a 0.27£0.01a 0.06+£0.01a
CK, 5.08+0.12d 22.33£0.48d 0.20£0.02b 0.05%0.01a
T1 5.24+0.06¢ 23.04+0.51d 0.21£0.01b 0.06£0.02a
T2 5.34+0.02b 29.72+0.53¢ 0.21£0.01b 0.05+0.00a
T3 5.42+0.07b 30.99+0.47b 0.25-+0.00a 0.060.01a
T4 5.3840.11b 29.98+0.16¢ 0.254+0.01a 0.06£0.00a

TE AN TR/ 570 3878 A T b B 22 53 i 3% (P<<0.05) . F Al

Note: Different lowercase letters in the same column indicated significant differences between different treatments(P<<0.05) . The same as

below.
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The superoxide anion production rate and MDA content in flue—cured tobacco seedlings under different treatments
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Fig.2 The activity of SOD, POD, and CAT in flue—cured tobacco seedlings under different treatments
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Tab.2 Investigation of photosynthetic characteristics of flue—cured tobacco seedlings under different treatments

Trfftfcm Pn/(pmol/(m*:s)) Gs/(mmol/(m*:s)) Ci/(pL/L) Tr/(mmol/(m*-s)) ﬂfﬁir/o(prﬁ%g)
CK 36.67+2.45a 0.81+0.02a 188.02+7.58¢ 7.74+1.20a 3.53+0.02a
CK, 16.10+1.46e 0.37+0.07d 335.9448.59a 3.88+1.33d 0.84-+0.04d
T1 24.56+1.42d 0.46+0.06¢ 341.9948.36a 5.454+0.85¢ 1.154+0.12cd
T2 33.1540.09¢ 0.58+0.03b 260.51+8.47b 5.584+0.78¢ 1.49+0.12¢
T3 34.87+2.45b 0.64+0.04b 260.98+10.24b 6.49+1.14b 2.33+0.03b
T4 33.87+2.48hc 0.59+0.01b 234.814+11.24b 6.334+1.21b 2.14+0.02b
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Fig.3 The content of proline and soluble protein in flue—cured tobacco seedlings under different treatments
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Tab.3 Root vitality, water loss rate, and relative
water content in flue—cured tobacco seedlings
under different treatments

ARX K2/ %

Relative water

PR RFRIES/(mg/g)  RKE/ %

Treatment Root activity Water loss rate content
CK 418.17+£21.25a 0.2240.01e 0.9240.12a
CK, 149.784+13.25¢ 0.33£0.03a 0.81£0.06e
T1 255.88+£13.69d 0.31£0.14b 0.83£0.03d
T2 289.58+20.01¢ 0.2740.00c¢ 0.85+£0.02¢
T3 345.65+28.39b 0.24+0.01d 0.91+£0.02ab
T4 278.89+24.25¢ 0.25+0.02d 0.90£0.01b
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