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Effects of Different Apple Rootstocks on the Soil Microbial Quantity and
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Abstract: In order to better use of resistant rootstock to comprehensively prevent and control apple
replant disease, the soil enzyme activity, microbial quantity and phenolic acids of 5 kinds of apple
rootstocks, i.e. Malus hupehensis Rehd., M. prunifolia (Willd) Borkh., M. micromalus Makino., M.
sieversii (Ledeb.) Roem. and M. baccata (Linn.) Borkh. were analyzed in a short-term pot experiment. The
results showed that soil phosphatase activity of M. hupehensis was the highest. Soil invertase activity of M.
micromalus was the highest, and soil urease activity of M. prunifolia was the highest. The number of soil
fungi of M. hupehensis was the lowest, and the number of bacteria of M. hupehensis and M. prunifolia was
higher. M. hupehensis had the highest of bacteria/fungi ratio. From the aspect of total phenolic acid

content, M. hupehensis had the lowest of total phenolic acid content, while M. micromalus had the highest
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of total phenolic acid content. In summary, M. hupehensis had the least number of soil fungi, and had the
lowest of soil total phenolic acid content, and the related soil enzyme activities were higher. It showed that
it was the best to improve the soil environment, and it was more suitable for the comprehensive prevention
and control of apple replant disease.
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Fig. 1 Effects of different root stocks on the replanted soil enzyme activities

PY: Malus hupehensis; QZ: M. prunifolia; BL: M. micromalus; XJ: M. sieversii; SJ: M. baccata. The same below.
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Fig. 2 Effects of different root stocks on the replanted soil microorganism
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Table 1 Effects of different root stocks on the content of phenolic acids of replanted soil ng - g
- PRI IR . I5R . T%}H'EZ = éEP@ BDJ%%EE ﬁt’:tﬁ%? WA I’A\]ﬁ@& W2 JSSEE '
Rootstock p-l‘1ydroxybenzc>1c ClTlorogemc Sy.rmgu: Vanillin Cc?umallc Fe‘ru fie BC_HZOIC Phloridzin C@narmc Phloretin To-tal phenolic
acid acid acid acid acid acid acid acids

P EFIAS Malus 0.497 a — 0.036a 0.816ab 0.123¢ 0.078a 1.022a 1.700d 0.179a 0.453bc  4.904d
hupehensis
& — 0.531 0.039a 0.874a 0200a 0.121a 0.852a  7.410b 0.208a 0.655ab 10.890b
M. prunifolia
J\ B3R 0.229b — 0.035a 0.794ab 0.183ab 0.089a 0911a 10338a 0304a 1.074a 13.727a
M. micromalus
FEELaE 0224 b — 0.031a 0.719b 0.118c 0.055a 0.897a  2227d 0.136a 0.688ab  5.095d
M. sieversii
3l 02210 — 0.037a 0.796ab 0.145bc 0.090a 0.929a  4.042c¢ 0.163a 0.102¢ 6.524 ¢
M. baccata

e —: KRR AT REORFE MR A R AL P <0.05 KFEREH.

Note: —: Not detected. Different letters indicate the same phenolic acids of significant differences between the root stock (P <0.05) .

24 BRES5TIREEEMN. MEVHEHEXESH
HI 2 W LA Y, AR b i A e S W i AT G, IR AR S R RS
[pG/PALVIE PSR NTE

®2 BBREESTIEETENE. MEVZENEXRY

Table2 Correlation coefficient between total phenolic acids and soil enzyme activities and microorganism

TR o H Wk  EAEBE SRR TR

ﬂl%ﬁéﬂﬁ . Total Urease  Catalase Phosphatase Sucrase A . S . )55(23; i
Correlation analysis L . . .. .. Bacteria Fungi Actinomycetes
phenolic acids  activity activity activity activity

¥y % & & Total phenolic acids 1 -0.106 0.134 -0.012 0.510 0.260 -0.436 -0.347
Ikl Urease activity 1 -0.221 0.132 -0.425 0.574 0.359 -0.339
L4 L& Catalase activity 1 0.811° 0.478 0.246 -0.539 0.798
T FR 1 Phosphatase activity 1 -0.092 0.699 -0.674 0.801
WERERNS Sucrase activity 1 -0.438 0.018 0.002
41 # Bacteria 1 -0.558 0.180
L Fungi 1 -0.550
TR Actinomycetes 1

* RIRAE 0.01 KT WA

* Correlation is significant at the 0.01 level.

SERIEAREREAG S — NS AR, A5 15 2 3 R X R g A7 E (Bai etal., 2009). £ [H,
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3 2R o] 7 A K TR S 4 A ) i, [ 52 R YR B, AR IR A AT, RS O
BN IZE R R IR R R (AR 45, 2014). Rk, el S e AR R ig LS i
FERERA =i — B EER . (FhfEET 55, 2011 #5455, 2015).

ANFEREARLEIEAE AT T HIEE S EA R . IS R e . SRS AR 3 SRR T
T R R EA A RE ) AR o, FOE PR RAE LRI ) B R CIRuKME 45, 2004;
WORPE &F, 2012). EEAESAETY, UENREE. BEIREE. ARSI, RS IR SEVETE N RE
(CRAZ A, 20065 HEMTHIAE, 20065 #RUE 4, 2009), XA REZAEENZ0T T IR B
R — R AR, EEIEP R 4 B LgRE T R R P BRI REAR I + 1
PR Ve iy, B PR R R ) T SR PR d s, )\ B SR R R I R e M R . TR
— P P e R AR AN R], ] B PR AR 2R AN [R5 A R 20 W) B AR S B AN ], [l 530
TR PR AR

W], AR AT R B PAE Y A AS RGO, A R E D T R AR R E AR
T A AR T B ) L R R, AR RE R B IGN T LARRE N R AR,
TS Z R A IRt 2%, 2008 IIBUK 4%, 2014). HTABFFUR I 3% G/ g A o 3
BEUNEE A E )R BRI 2B FE R R4 (van Schoor et al., 2009; Tewoldemedhin
etal., 2011; Keldereretal., 2012; Juetal.,, 2014; Manicietal., 2013). X|5H%E (2014) X3 HI%E
V380 B S A I 2y B M e A SRR B, g i D R A S A ARG R B AR R . A
I, 5 FREAIESE L AL B AL TR IR, EE R, EE TSR E RS
PR s S, B/ DRE BEA . Ap/STA LUy, I )y, zBiE (PN I A,
2001; AEHEE 45, 2011). 5 APRGART, ~FEFRRMEFEERD, /R R W&
F 23 ARl A [ 38 v Sl A PR B A LB o

FRITZLAE (2009 {EMy M) Ot 3 2 B A0 IR ATE Y M B 7E BRei e e HLER PR S0, 6 AN R 3E Al
AR ZR W IR AT I JE e s AN A R Wy ) ph R e e e A
RIS SRR, B TR R TR T B sl iy, BRI W) T i R o
Ko “FEFZNRAR) T3 b DR S EERAL, RO T3 SR R S s

4 Zhig

AR, D BRIV TR R HR D, R AR S R RS, HATOR RN
B, BOUIIERNES: IR SR SR B, IS AR AR SR B S RIS .
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