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Physiological and biochemical characteristics of Solanum tuberosum L.
with drought resistance improved by cytokinin-producing bacteria

PAN Che'®, LIU Ke-yi'®, LAN Shi-le'®, WANG Hui-qun'®*", CHEN Ya-bo'?®

(1.a.Orient Science & Technology College; b.College of Bioscience and Biotechnology, Hunan Agricultural University,
Changsha 410128, China; 2.Hunan Provincial Key Laboratory of Phytohormones and Growth Development, Changsha
410128, China)

Abstract: Potato variety Hezuo—88 was used in pot experiment to compare the effects of different cytokinin-producing
bacteria on agrochemical, physiological and biochemical characteristics of potato seedling under water deficit by adding
Bacillus megaterium solution and Bacillus subtilis solution to soil combined with deficit irrigation. The results showed
that water use efficiency and drought resistance of potato were improved significantly after adding cytokinin-producing
bacteria compared to the control. The root length, root fresh weight, root activity and root dry matter storage of potato in
the treatment added with Bacillus subtilis were higher than those in the treatment added with Bacillus megaterium.
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1 #MP5a% REMIRRIF D
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15d
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25d
173
11.9
4092 15.06 0.88 g/kg

182.7 88.41 58.58mgkg pH 6.74
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F1 HESRELEFHEAERMDSRERZHER
Table 1 Agronomic traits of potato seedlings treated with
cytokinin-producing bacteria
/d /g /g /em

DI 15 1.221+0.202 4.265+0.301  59.75+0.36
DI-BM 1.527+0.024 6.200+0.016  51.75+0.30
DI-BS 1.375+£0.104 7.312+0.368  50.95+0.76
DI 25 1.474+0.034  6.299+£0.072  75.10+2.26
DI-BM 1.663+0.113  9.3124+0.127  74.90+2.80
DI-BS 1.558+0.031 7.799+0.433  71.65+3.70
DI 35 1.597£0.102  6.560+0.347  82.40+6.60
DI-BM 1.733£0.044  9.720+0.687  86.50+3.80
DI-BS 1.857+0.236  9.363+0.358  85.13+4.31
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TR R0
2 35d
5¢g 05¢g
3g 15¢g
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F2 MRAPRFLEFELIER B d GRETYESEE
Table 2 Dry weight distrubution rate of potato treated with cytokinin-
producing bacteria in 35 days

/g 1%
DI 1.297+0.021 8.10
6.860+0.052 43.00
7.817+0.064 48.90
DI-BM 1.733+0.022 8.60
9.720+0.023 48.24
8.697+0.075 43.16
DI-BS 1.857+0.019 8.82
9.363+0.081 44.50
9.823+0.086 46.68

2.3 MRnHEEF
KEVERRIZ N
3

BEXKDTHRIRETEHRE

25d

3 MRS HREFFELIERLSHE
Table 3 Photosynthetic parameters of potato treated with

cytokinin-producing bacteria

/(mgg ) /mg-g") Aumol-m *s ')

DI 15 0.210+0.002  0.043+£0.001 26.667+0.400
25 0.220+0.012 0.048+0.002 21.678+1.059

35 0.233+0.013  0.049+0.003 15.817+1.450

DI-BM 15 0.230+0.016  0.048+0.001 20.767+0.356
25 0.261+0.001  0.050+0.001 25.722+0.607
35 0.266+0.025  0.053+0.006 13.400+1.100

DI-BS 15 0.217+0.011  0.048+0.001 26.583+0.033
25 0.270+0.013  0.050+0.002  25.056+0.741
35 0.281+0.011  0.054+0.003  23.000+0.403

2.4 WS REEFEAMKITRAETIRE
MEEBIEIRFIE

x4 WRSRIEFELER
RESRMRAREN

Table 4 Leaf relative electric conductiv ity and root activity

DEN F R3S

of potato treated with tcytokinin-producing bacteria

/d 1% /(ug-g™-h™)

DI 15 38.81+0.39 2 451.35+82.95

25 39.98+2.00 2 830.83+160.55

35 51.54+2.70 2 542.214+209.54
DI-BM 15 37.17+0.88 2 567.75453.52

25 34.43+2.15 3 360.89+280.69

35 47.90+1.51 4 696.72+209.54
DI-BS 15 36.68+1.47 4198.99+131.05

25 35.14+1.19 2 980.49+120.87

35 48.94+0.88 4938.01+103.06
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25d 3
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x5 WRASRFEFHANIERF B dWERJFENMHESE

Table 5 Phytohormones content of potato treated with cytokinin-producing bacteria in 35 days

IAA /(ng-g™") ABA /(ng-g™") z /(ng'g™) IAA/ABA 1AA/Z ABA/Z
DI (2.57 £0.02)b (0.48+0.01 )b (18.45+0.21)a 5.34 0.14 0.03
DI-BM (4.78 £0.03)a (0.50+0.01 )b (3.8020.02 )¢ 9.65 1.26 0.13
DI-BS (1.44 £0.01)c (1.08+0.01 )a (13.12+0.20)b 1.33 0.11 0.08
DI (11.29£0.21 )b (1.80+0.02) ¢ (16.18+0.31) a 6.27 0.70 0.11
DI-BM (17.66+0.32)a (2.11£0.02) b (1.4620.02) b 8.38 12.13 1.45
DI-BS (19.82+0.22)a (2.74%0.02) a (2.75%0.02 )b 7.24 7.20 1.00
DI (3.28+0.03)a (17.96+0.15 )ab (24.24+0.42)a 0.18 0.14 0.74
DI-BM (3.76£0.03)a (18.09+0.24) ab (6.10£0.02 )b 0.21 0.62 2.97
DI-BS (3.62+0.02)a (19.26+0.21) a (8.36+0.02)b 0.19 0.43 2.30
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