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Effect of actinomycetes on potato growth and PPO activity
during seedling stage in continuously cropped soils
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Abstract: [Objective)] Through adding actinomycetes to potato different continuous cropping system
soils, effects of continuous years on biomass and PPO activity were explored,which improves the reference
for the effection of actinomycetes on continuous cropping tomato system soils [Method) Tomato cv. “Jin-
peng No. 1” was chosen as material,and non-continuous tomato soils out of greenhouse and continuous to-
mato cropping 4-and 8-year-system soils within the greenhouse as medium, making the treatments of adding
actinomycetes and non-actinomycetes to research the growth promoting effect of actinomycetes on tomato
plant regarding to biomass, PPO and the relation between PPO and photosynthetic index. [Result] All of
the treatments with addtion of actinomycetes improve the leaf area,stem diameter and plant height, espe-
cially in continuous 4 years soil. The PPO activity of tomato in leaf and root increases with the years of con-

tinuous cropped soils. Continuous cropping 4-year soil improves the actinomycetes effect of chlorophyll
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content on the tomato leaves up to the maximum at 10. 78% ,and intercellular CO, concentration on tomato

leave rises by 3.48% in non-continuous cropped soil. In the continuous cropped soils, the PPO activity of

root has positive relation with the PPO activity of leaf and chlorophyll content(P<C0. 05), whilst negative

relation with the leaf intercellular CO, concentration and transpiration rate(P<C0. 01),as well as the net

photosynthetic rate. [Conclusion) Actinomycetes could improve the condition of continuous cropping toma-

to soils:actinomycetes can improve the growth of roots and aboveground parts,enhance induced PPO activ-

ity of leaves and roots of tomato during the vegetative period,and increase the net photosynthesis rate,es-

pecially significant in continuous 4 years soil,but have no effect to the process of CO, settlement and use.
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Table 1  Chemical properties of continuous tomato cropping soil
S R 7 ST P/
A3 NOy -N/ NH; -N/ MR N/ R K/ #H P/ A BLE/ EC/
Treatment (me » ke 1) (me » ke 1) (mg » kg™ 1) (mg » kg™ 1) (mg + kg™ 1) (g kg™ H) pH (Sem1)
g X8 g K8 Available N Available K Available P OM
CK.T1 55. 15 19. 58 74.73 43.78 347.83 15. 36 7.69 0.157
T2.T3 272.54 18.51 291. 05 100. 55 1 115.90 21.40 6. 74 0.427
T4.T5 148.78 20. 05 168. 83 102. 82 1 155.80 28.70 6. 66 0.221
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Table 2 Effect of actinomycetes on the growth of continuous cropping tomato plant during seedling stage

LS it e Ey il R =
b 3 Leaves length Leaves width Stem width Height
Treatment SR/ cm SR/ em SEME / cm SEAE / cm
/0 A/D ol 0 o) 0
Tested value a/% Tested value a/% Tested value /% Tested value a/%

CK 10.06£1. 06 ab 8.83%+0.72 ad 2.3840.19 a 10.0240. 93 cd

T1 10.65+0.41 a 5. 86 9.4840.30d 7.36 2.4040.40 a 2.00 10.6440.52 d 6.19
T2 9.1940.84 b 7.8841.50 ab 2.3740.25 a 9.00=41. 58 abc

T3 9.8640.11 ab 7.29 8.58+0.75 ad 8. 88 2.6840.26 b 13.08 9.62+0.95 bed 6.89
T4 9.0441.40 b 6.68+1.25c 2.1740.42 a 7.7340.92 a

TS5 9.1841.69 b 1.55 7.1240.75 be 6.59 2.3040.34 a 5.99 8.45+1.25 ab 9.31

T« RSB J5 AR R TR /INE B 2 7R b B ) 22 S 1 35 (P<<0. 05) . T[],

Note: Different letters in the same column mean significant difference at P<C0. 05 level. The same below.
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Table 3 Effect of actinomycetes on the continuous cropping tomato plant biomass during the seedling stage

Mo I i B/ Ho T 6 BT R/ R H b R L

Stk > I=N
b (g~ Bk ) (g+# ) Freshweight ratio  #BcFMit/e ST/ 0 SR

. . . Dry and fresh

Treatment Fresh weight of Fresh weight of of ground and Dry weight Fresh weight . .
weight ratio
ground part underground part underground

CK 7.15+0.29 a 1.7140.04 a 0.24+0.13 a 2.047+0.06 a 30.2540. 14 ab 0.06740.001 a
T1 6.90+0.39 a 1.754+0.13 a 0.25%+0.00 a 2.07+0.47 a 29.25+1.22 a 0.07140.018 a
T2 6.88+0.21 a 1.304+0.05 b 0.19£0.01 b 2.09+0.07 a 32.4540.30 ¢ 0.06540.002 a
T3 6.8540.27 a 1.4240.05 b 0.21£0.02 b 2.131+0.28 a 31.30£0. 70 be 0.068£0.012 a
T4 7.03+0.59 a 1.364+0.02 b 0.19-+0.02 b 1.8740.33 a 30.5141.69 ab 0.06140.009 a
T5 6.61+0.12 a 1.364+0.03 b 0.21£0.00 b 2.33+0.46 a 36.80+0.52 d 0.06340.007 a
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Table 4 Effect of actinomycetes on PPO activity of tomato during the seedling stage

b 3 M H Leaf & Root
Treatment PPO/(U g ! «min 1) A% PPO/(U -« g ' «min 1) A%
CK 60.67+£1.75 a 51.58+6.00 a
T1 74.32+4.77 a 22.50 77.39+7.83 a 69.42
T2 70.48+2.79 a 120.33435.16 b
T3 91.34£13.82 b 29. 60 140.26421.78 be 16. 56
T4 72.40£14.09 ab 158.25413.39 ¢
T5 78.38+9.18 ab 8.26 164.56+14.31 ¢ 3.99
2.4 WEEFNEEEMGEHEHERESENLS PR T 9. 030110, 82 %, Hoh T 25 53K 1 3 /K F
IR & (P<C0.05), HMAT I, 3% FF 4 4F % ik + 4 o it i
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Effect of photosynthesis after adding the actinomycetes during the seedling stage

Table 6
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Table 5 Influence of actinomycetes on chlorophyll
content during the seedling stage
b3 ML R R/ (mg - g7 ) ALY
Treatment Chlorophyll content P
CK 1.2040. 11 be
T1 1.25+0.09 ¢ 4.75
T2 1.0840. 10 ab
T3 1.1940.05 be 10. 78
T4 1.0240.10 a
T5 1.08=+0.05 ab 5.37
) %

e Ja ) CO, e Ci M AR Tr HOL R E R P
Sz / I« mol 1) SCME/(mmol « m™2 « s 1) SEE/(umol « m ™2« s7 1)
Treatment SEMAE / (pmol » mo RS , , )
Tested value A% Tested value /% Tested value a/%
CK 272.31424.43 ab 10.19%£0.63 ab 25.65E2.25a
T1 281.784+12.89 b 3.48 11.11+£0.58 a 9.03 25.85+2.23 a 0.78
T2 284.62+10.74 b 9.91+1.03 b 24.86+3.61 a
T3 268.49413.79 ab —5.67 10.00+0.61 b 0.91 27.55+1.36 a 10. 82
T4 270.67410.01 ab 8.097+0.90 ¢ 23.90£3.96 a
TS 261.15412.92 a —3.52 8.19£1.00 ¢ 1.24 25.34+4.86 a 6.03
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