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Effect of Bacillus methylotrophicus on Cucumber Acupoint Plate
Seedling in Summer

HU Xiaohui'?  WANG Junzheng'® PENG Tieli'? YUAN Lugiao'
(1. College of Horticulture, Northwest A&F University, Yangling, Shaanxi 712100, China
2. Key Laboratory of Protected Horticultural Engineering in Northwest
Ministry of Agriculture and Rural Affairs, Yangling, Shaanxi 712100, China)

Abstract: In order to explore the effects of Bacillus methylotrophicus agent on cucumber seedling nursing
and substrate enzyme activities under high temperature season, and obtain the optimal content, Bonai
526, Jinyou 1 and Xishu —131 were chosen as materials, the effects of different dosages of bacteria agent
(0 g/plant, 0. 25 g/plant, 0. 50 g/plant and 0. 75 g/plant, labeled as CK,T1, T2 and T3, respectively)
on the growth physiological indexes of cucumber seedlings and the substrate enzyme activities in high
temperature environment were measured, and the correlation between substrate enzyme activities and
growth physiological indexes was analyzed. The results showed that the biomass, root growth rates
(except root diameter) , seedling index and G value (the growth rate of the daily average dry mass) of
three kinds of cucumber seedlings were increased first and then decreased with the increase of the
dosage. Compared with CK, T2 treatment significantly improved the seedling indexes of Bonai 526,
Jinyou 1 and Xishu —131 by 77.8% , 108.3% and 63. 6% , respectively, the G value were significantly
improved by 183.3% , 177.8% and 133.3% , respectively, the root length were significantly improved

Wk H 3. 2019 12 -27 &8l H ). 2020 - 01 —20

E€WE: EKELAU LIRS H (2019YFD1001902) \ Bk P4 44 B4 1 R B H (2018 TSCXL — NY — 05 — 01 ) FI P4 Jb R AR FE 4 2 i 5 7w Ji
i () BHE Q185 BUR 5 (L0 H

EE R WM (1977—) , L, 0%, 1 L AR S, 22 B0 [l Z 05T, E-mail : hxh1977@ 163. com



Ld BIWERE A B Z N L T A T YRR R R B 2 ALRT A OCR

285

by 105.6% , 72.4% and 75.5% , root surface area were significantly improved by 174.9% , 111.4%
and 122.2% , root volume were significantly improved by 212.0% , 137. 8% and 156.3% , and root tip
number of seedlings were significantly improved by 108. 9% , 58. 6% and 64. 6% , respectively. The root
diameter, chlorophyll content and activities of substrate enzyme (including urease, sucrase and catalase)
were increased with the increase of the dosage of bacteria agent. It was noteworthy that three kinds of
substrate enzyme activities had a significant positive correlation with contents of chlorophyll (P <0.01).
In addition, remarkably significant correlation was found between sucrase activity and the indexes of root
activity and dry weight (P <0.01). Sucrase and catalase were both significantly correlated with root
surface area, root volume and root diameter (P <0.05). In conclusion, taking consideration of growth
physiological indexes, seedling quality and substrate enzyme activies, adding Bacillus methylotrophicus
agent to the substrate at 0.5 g/plant (T2) level was the preferable treatments, the results can provide
theoretical support for cucumber seedling raising during summer high temperature period in Guanzhong
region of Shaanxi Province.

Key words: cucumber; summer high temperature; acupoint plate seedling; strong seedling; substrate

enzyme ; Bacillus methylotrophicus
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Tab.1 Effect of different inoculants dosages on chlorophyll content of cucumber seedlings

i i WE MR a s/ (mgg™') MEEDEFE/(mgegT') MEEREGE/(mggT') MHEFaSHEED SR

CK (0.49 +0.006) ¢ (0.22 £0.005) ¢ (0.71 £0.011) ¢ (2.23 £0.024)°¢

T 526 Tl (0.53 +£0.002)°¢ (0.23 £0.002)° (0.76 £0.004) ¢ (2.28 £0.015)"

T2 (0.66 £0.002)" (0.28 £0.002)" (0.94 £0.003)" (2.30 £0.012)

T3 (0.74 £0.014)° (0.31 £0.007)*° (1.05 £0.021)*° (2.34 £0.004)°

CK (0.50 £0.002)°¢ (0.20 £0.003) ¢ (0.71 £0.005) ¢ (2.48 £0.027)"°

Tl (0.52 +0.006)° (0.21 £0.003)° (0.74 £0.009) ¢ (2.48 £0.014)®
1S
¥ e

7 T (0.59 £0.008)" (0.25 £0.003)" (0.84 £0.010)" (2.35+0.009)"

T3 (0.66 £0.021)*° (0.28 £0.009)* (0.94 £0.030)* (2.36 £0.023)"

CK (0.44 £0.006) ¢ (0.18 £0.012)¢ (0.61 £0.018)°¢ (2.51 £0.145)°

- Tl (0.55 +0.010)" (0.23 £0.005)° (0.78 £0.016)" (2.43 £0.018)"
#-131

- ™ (0.59 +0.018)" (0.26 +0.007)" (0.85 +0.024)" (2.27 +0.028)"

T3 (0.76 £0.021)*° (0.33 £0.011)*° (1.08 £0.031)° (2.33 +£0.012)"°

T SRR R A /NG PR FOR 22 57 3% (P <0.05) , T I,
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Tab.2 Effects of different inoculants dosages on biomass of cucumber seedlings
s BRI et ) TR B 95 2 6/(5d71)
RA& b AR W& M E R 4Y
CK  (0.39£0.02)" (1.47£0.04)" (0.024 £0.0009)¢ (0.169 +0.007 8)¢ (0.009 £0.0004)¢ (0.006 =0.0003)°
TI  (1.0820.01)° (3.3020.08)° (0.054+0.0009)¢ (0.327 £0.0062)" (0.013 £0.0001)" (0.013 £0.0002)"
P 526 T2 (1.24+0.02)* (4.08+0.10)" (0.073 £0.0015)* (0.442 +0.0126)* (0.016 £0.0006)* (0.017 +0.0004)*
T3 (1.14£0.01)>  (3.53+0.05)" (0.061 £0.0026)> (0.334+0.0062)" (0.013 £0.0002)" (0.013 +0.0002)"
CK  (0.89+0.01)% (2.37+0.03)" (0.040 +0.0030)" (0.232+0.0101)¢ (0.012 £0.0005)¢ (0.009 +0.0004 )¢
P TI  (1.2420.02)°  (3.9020.26)¢ (0.060 +0.0003)°¢ (0.363 £0.0145)¢ (0.015£0.0005)" (0.014 £0.0005)°
) M T2 (1.83%0.10)* (6.09%0.61)" (0.085+0.0012)* (0.663 +0.0318)* (0.025+0.0017)* (0.025+0.0011)*
T3 (1.63+0.02)"  (4.75+£0.41)">  (0.080 £0.0023)" (0.499 +0.0062)" (0.017 +0.0006)" (0.019 +0.0003)"
CK  (0.58£0.01)" (2.13£0.06)" (0.03220.0012)¢ (0.227 £+0.0199)¢ (0.011 £0.0002)¢ (0.009 =0.0004)¢
P TI  (1.09+0.04)°  (4.21£0.26)° (0.061 +0.0050)° (0.423 +0.0148)" (0.014 £0.0007)" (0.016 +0.0002)°
T2 (1.62+0.09)*  (5.14+0.22)" (0.081 +0.0037)* (0.559 +0.0273)* (0.018 £0.0008)* (0.021 +0.0006)*
T3 (1.38 £0.03)"  (4.63 +0.14)" (0.075+0.0020)" (0.458 £0.0122)" (0.015+0.0002)" (0.018 £0.0002)"
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Tab.3 Effects of different inoculants dosages on root growth of cucumber seedlings
WFRIE 1/
R b3 K /em e A2 /mm MR B em® HRRER (mgeg™ -h~1)
CK (277.45 £7.78)°  (29.66 £0.78)*  (0.33£0.004)¢  (0.25+0.011)" (1080.33 +22.39)" (0.13 £0.002)
T1 (486.59 £23.79)"  (67.4420.76)¢  (0.38£0.006)"  (0.47 20.011)° (1577.00 £58.31)° (0.27 £0.007)"
R 526 T2 (570.53 £7.84)*  (81.54=1.30)*  (0.38£0.006)"  (0.78 £0.006)" (2256.33 £64.19)* (0.31 £0.012)*
T3 (561.59 £6.92)*  (76.15 £0.27)" (0.41 £0.013)* (0.66 +0.013)" (2069.00 +4.36)" (0.25 +0.004)"
CK (446.49 £4.17)"  (49.24 £2.33)"  (0.34£0.005)"  (0.45+0.017)°  (1622.33 +149.92)" (0.18 £0.003)¢
L T1 (588.58 £2.52)¢  (68.94=1.11)¢  (0.3820.006)¢  (0.66£0.007)"  (2035.00 £127.74)>  (0.27 £0.003)°
- T2 (769.70 £3.70)*  (104.11 £0.99)*  (0.43 £0.005)>  (1.07 £0.053)" (2572.67 £62.99)* (0.35 £0.002)"
T3 (611.65+2.39)"  (90.64 £1.04)" (0.48 £0.002)* (1.10 £0.008)* (2155.67 +107.10)" (0.31 £0.001)"
CK (427.31 £6.52)¢ (4173 =1.13)¢  (0.30 £0.002)" (0.32 £0.007)¢ (1775.00 £66.97)° (0.18 £0.003)
. Tl (613.95 +3.42)"  (80.39 +0.86)" (0.34 £0.012)" (0.74 £0.003)° (2234.33 +81.53)" (0.25 +0.001)"
T2 (750.08 £8.11)*  (92.73 £1.86)"  (0.37£0.002)*  (0.82+0.011)*  (2921.33+183.72)*  (0.31 £0.007)"
T3 (730.96 £12.75)*  (83.35£1.56)"  (0.37£0.004)*  (0.77 £0.011)"  (2833.33+177.38)*  (0.32 +0.004)"
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Tab.4 Effects of different inoculants dosages on rhizosphere medium enzyme activities of cucumber seedlings
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Fig.3 Effect of different inoculants dosages on available

nitrogen content in seedling medium
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Tab.5 Correlation between medium enzyme activity and seedling physiology and growth index
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