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Abstract: [ Objectives ] Intercropping with potato onion can alleviate the soil sickness of tomato and thus

enhance tomato plant nutrient uptake. In this study, effects of intercropping with potato onion on the activity and

W B
BEEWA:

BEAR:

2018-08-06 EZHH: 2018-10-31

ER HARFEL ST H (31801905, 31672200) 5 FA/RKIERHELREGIH AABIH (2014RFXXI004 ) 5 HIpIT N\ —4 B RF4E
WEFE RS (XZR2017-01) 5 KT8 MR A (2d-2016-099) .

Se¥ Tel: 0459-6819184, E-mail: wuxiaxia_2005@]163.com

*AEVEH R Tel: 0451-55190278, E-mail: fzwu2006@aliyun.com


http://dx.doi.org/10.11674/zwyf.18331

8 44 R, A TS BETE A5 T AR B - SRR A oim E Kl A TR 7 205 K ) R ) 1423

structure of phosphobacteria (P-bacteria) in the rhizosphere of tomato were studied to reveal the improvement of
plant nutrition affected by P-bacteria in intercropping system. [ Methods ] The soil used in the pot experiment
was collected from a greenhouse in which solanaceae crops had been cultivated continuously for 8 years. The
tomato cultivar of ‘Dongnong708’ and potato onion cultivar of ‘“Wuchanghongqishe’ were used in this study.
The experiment included four treatments: tomato and potato onion intercropping, tomato monoculture, potato
onion monoculture, and no crop control. The dry weight and phosphorus concentration in the plant were
measured at the 23rd, 30th and 37th days after transplanting. The rhizosphere soil was obtained by brushing off
the tomato and potato onion roots, which was used to analyze the transformation intensity and abundance of P-
bacteria community. The PCR-DGGE method was used to determine the structure of P-bacteria community.

[ Results ] 1) Compared with monocropping, the shoot and root dry weights of tomato plants under
intercropping were increased, while those of potato onion were decreased, and the changes reached significant
levels at the 37th day. 2) Both the number of inorganic phospher(P;) and organophosphorus (P,) bacteria in the
rhizosphere of intercropping system were significantly higher than those in no crop control during the whole
culture period. In the rhizosphere of intercropping tomato, the number of P; and P, bacteria were increased, and the
increments all reached significant levels at the 23rd and 37th days. In the rhizosphere of intercropped potato
onion, the number of P, bacteria was decreased and the decrement reached significant level at the 23rd day, while
the number of P, bacteria kept increased and the increase reached significant level at the 37th day. At the 23rd day
of intercropping, both the transformation intensity of P, and P, bacteria increased significantly in the rhizosphere
of tomato, while those were on the contrary in the rhizosphere of potato onion. At the 37th day, the transformation
intensity of P, and P, bacteria in rhizosphere of potato onion were increased significantly. 3) Intercropping
significantly increased pH but decreased EC of tomato and potato onion rhizosphere soils, and soil pH of the three
treatments was higher than that of no crop control. The available P content of intercropped tomato rhizosphere
was significantly higher than that in the monocropping at the 30rd day, while significantly reduced soil available P
content at the 37th day. There was no significant difference in available P content in rhizosphere of potato onion
between monocropping and intercropping systems during all the sampling time. However, soil available P content
of tomato rhizosphere was lower, while this soil nutrient content of potato onion was higher than that in no crop
control. Intercropping significantly increased plant P concentration and uptake of tomato, but only distinctly
increased plant P concentration of potato onion. The number of bands, Shannon index and evenness index of P,
bacteria in rhizosphere of intercropped tomato were significantly higher than those in monocropping system, but
those of intercropped potato onion were significantly lower than in monocropping system. The number of bands,
Shannon diversity index and evenness index of P, bacteria in rhizosphere of intercropped tomato were
significantly higher than those in monocropping system at the early stage and significantly lower than those in
monocropping at the later stage. There was no significant difference for potato onion between monocropping and
intercropping systems. [ Conclusions ] Intercropping will change the number and structure of P-bacteria
community in the rhizosphere of tomato, improve the transformation intensity of P-bacteria, and increase soil
available phosphorus content and plant P concentration and uptake of tomato and thus improve plant phosphorus
nutrition.

Key words: potato onion; intercropping; tomato; phosphobacteria; community structure
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Fig. 1 Effects of intercropping on the shoot and root dry weight of tomato and potato onion
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[7£ (Note ) : TM—Tomato monoculture; TI—Tomato intercropping; OM—Potato onion monoculture; OI—Potato onion intercropping;
CK—No crop control. # [ AN [l R 7R [F] — B B JH A [R] AR BR B 7E 0.05 /K V-2 5 18 % Different letters above the bars mean significant
difference among different treatments in the same sampling time at the 0.05 level.]
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[#£ (Note) : TM—Tomato monoculture; TI—Tomato intercropping; OM—Potato onion monoculture; OI—Potato onion intercropping;
CK—No crop control. £ [ RN [A] FH:Fe s [ — BURE I R [ Zb BRIA)ZE 0.05 7K 24 5% 5. 3 Different letters above the bars mean significant
difference among different treatments in the same sampling time at the 0.05 level.]
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Fig. 4 PCR-DGGE profile and PCA analysis of inorganic phosphorus bacteria in the rhizosphere of tomato and potato onion
at the 23rd, 30th and 37th days after transplanting

[ (Note) : TM—3Ei#AE Tomato monoculture; TI—3&#ii[A1{E Tomato intercropping; OM—/4EBEEZ HL{E Potato onion monoculture;
Ol—{u] /4 BEF# 2 Potato onion intercropping; CK—JG 1 % ## No crop control; M—H./E Monoculture; I—I[H]4f Intercropping.]
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F1 LEPRNBARFTE. FREFMERRSEEYK
Table 1 Band number, Shannon diversity and evenness indices of DGGE map of inorganic phosphorus bacteria
in the rhizosphere soil of tomato and potato onion

FEREIE T sl AL (S) TREFEFTE YIS RERR AL
Days after transplanting Treatment Band number H E

23d FHAE T™M 22.67+125¢ 2.88+0.67 ¢ 0.78 £0.02b
FmafE TI 26.67+1.25b 2.92+£0.05¢ 0.79£0.01 b

SYBETE A BE OM 20.67+125a 3.19+0.03 a 0.86+0.01 a

SYBEFAIE Ol 27.00 +0.00 b 3.07+0.01b 0.83+0.0l a

JCi I CK 18.67+047d 2.66+0.07¢ 0.72+0.02 ¢

30d FAELE T™ 17.00 +0.82 be 2.61£0.05b 0.75+0.01 b
R AhEAE T 17.67+0.47b 2.49 +0.03 be 0.72 £ 0.01 be

SrEEF A HAE OM 21.67+047 a 2.84+0.10a 0.82+0.03 a

SYBEFEZRIAE OI 16.00 £0.82 ¢ 2.43£0.04 ¢ 0.70 £0.01 ¢

TCHIXHR CK 11.33£0.47 be 2.09 +0.06 d 0.61+£0.01d

37d FAELE T™ 12.67+0.47 ¢ 221+0.09¢ 0.67+0.03 ¢
il fE T1 16.00+0.82 b 245+0.03b 0.74+0.01b

SEEF A HAE OM 24.00 +0.00 a 2.99+0.01a 0.91+0.01a

STEEFEANIE Of 1233+£047 ¢ 2.18£0.06 ¢ 0.66 £0.02 ¢

T X i CK 8.00 £0.00 d 1.47+0.17d 0.44 +0.05 d

¥ (Note) : TM—Tomato monoculture; TI—Tomato intercropping; OM—Potato onion monoculture; OI—Potato onion intercroppoing;
CK—No crop control; H—Shannon diversity index; E—Evenness index. ZU{E 5 /7] 2R Al —BURE AT R R AL BRR] 7E 0.05 K -2 5 B3
Values followed by different letters mean significant difference among treatments in the same sampling time at the 0.05 level.
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Fig. 5 PCR-DGGE profiles and PCA analysis of organophosphorus bacteria in the rhizosphere of tomato and potato onion
at the 23rd, 30th and 37th days after transplanting

[7£ (Note) : TM—F i *iAE Tomato monoculture; TI—Afi[A]4E Tomato intercropping; OM—/43EEJ: A FifE Potato onion monoculture;;
OI—[Al{E4TBEF: . Potato onion intercropping; CK—JG T X} #8 No crop control; M—FAE Monoculture; I—[d]{E Intercropping.]
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x2 TEANBMARERTY. BERESFMIERMISEREY
Table 2 Band numbers, Shannon diversity and evenness indices of DGGE map of organophosphorus bacteria
in the rhizosphere soil of tomato and potato onion

TEAH G REL sl FAEL(S) TR EFEMAREL (H) YIS EEFEEL (E)
Day after transplanting Treatment Band number Shannon diversity index Evenness indices
23d FAHAE T™M 15.67+0.47b 235+0.10b 0.65+0.03 ¢
FmafE TI 21.00+0.00 a 273+0.04a 0.74 £ 0.01 ab

SYBETE A BE OM 2233+125a 2.59+0.07 a 0.71£0.02b

SYBEFEZRPE OI 2233+047a 2.78+0.04 a 0.76+0.01 a

JCi I CK 9.67+0.47 ¢ 1.46+0.13 ¢ 0.40+0.04d

30d FAELE T™ 26.00+0.82 b 3.01+£0.05a 0.76 £ 0.01a
R AhEAE T 20.67+ 124 ¢ 261+0.11c¢ 0.67+0.03 ¢

SrEEF A HAE OM 29.67+124a 2.95+0.03 ab 0.74 £0.01 ab

SYBEFZIRE Ol 23.67 +2.49 be 2.85+0.12ab 0.71 £ 0.03 be

TCHIXHR CK 23.33+0.47 be 2.79+0.03b 0.72+0.01 ab

37d FAELE T™ 3233+094a 3.27+0.04a 0.84+0.01 a
il fE T1 29.33+0.47b 2.99+0.14b 0.77£0.04 b

SEEF A HAE OM 3333+047a 3.26+0.01a 0.83+0.01a

SrEEFZAIE Ol 33.00+0.82a 3.29+0.02a 0.84+0.01 a

T X i CK 27.00 +0.82 ¢ 2.93+0.06b 0.76 £ 0.01 b

¥ (Note) : TM—Tomato monoculture; TI—Tomato intercropping; OM—Potato onion monoculture; OI—Potato onion intercroppoing;

CK—No crop control. ${ELJ5 A i) 7Bk e oR [a) —BURE IR [Rl AR BEIE]ZE 0.05 7K F-25 57 2 % Values followed by different letters mean significant

difference among treatments in the same sampling time at the 0.05 level.
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