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Abstract; Rhizosphere is the important interface between plant roots and the soil environment. To detect the effects of
cultivar alternation and continuous cropping on soil fertility maintenance and the soil environment of poplar ( Populus
deltoids) plantation, we compared soil nutrient, enzyme activity and microbe abundance of the rhizosphere and bulk soils
from the poplar plantations under cultivar alternation continuous cropping ( ACC) and non-alternation continuous cropping
(NACC). The results showed that both ACC and NACC led to soil degradation, but the extent of NACC was higher than
ACC. The nutrients in rhizosphere and bulk soils of NACC decreased significantly more than ACC. Rhizosphere effects of
soil organic matter in NACC was significantly larger than ACC, In contrast, the rhizosphere effects of soil available N, P
and K were significantly lower in NACC than ACC. . As for the soil enzyme activity, NACC led to a significant decline in
catalase, urease and alkaline phosphatase activity while an increase in polyphenol oxidase and peroxidase activity in

rhizosphere and bulk soils. The same pattern occurred in ACC, but the amplitude of decline or increase was much smaller.
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In addition, the rhizosphere effects of soil enzyme activity in NACC demonstrated the same pattern as that of ACC, but with
a larger range of variation. For soil microbe abundance, the same patterns occurred in ACC and NACC. Both of the two
continuous cropping models led to decrease of soil microbe abundance in rhizosphere and bulk soils. The percentage
abundance of soil bacteria was decreased while that of fungi was increased indicating a transition from the bacterial
functioning soil to the fungi functioning soil. The rhizosphere effects of soil microbes in NACC were significantly higher than
ACC, which could be attributed to the difference of root exudates. We concluded that continuous cropping of poplar
plantations would lead to soil degradation, possibly be mitigated by cultivar alternation, which should be considered in

future managements.

Key Words: continuous cropping model; poplar planation; rhizosphere effect; root exudate
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o AR O R R AR SIS . A AN FE R — AR EL P B H 6 ARSI, BER TR 0.5 m BT/
TIZBUR R A B 0—20 em 20—40 cm F140—60 em 4%, 73R FE/MRE & 5 /E IR R L IRAE S . Rl SRAE
FHEER/NT 0.2—0.5 cm 4R _ERGHHE) 38, SRR S IRPR 19, BMRAE LA A 3 6, 33t
REE 12 iy 4 R AT ER T ARIERMEAFIIE 1,

F1 FEZFEEXGRA ARG £ TR
Table 1 Forest growth and land soil condition of different continuous cropping poplar plantations

. e ERELE R
itn Non alternation continuous cropping Alternation continuous cropping
Indices
I I I v
MAERRIL M4/ em 15.6a 13.7b 15.1a 14.5ab
Forest growth #HE/m 13.7a 11.7¢ 12.9ab 12.3b
s+ HER B FIEATE/ (grem ™) 1.46a 1.49a 1.48a 1.50a
Land soil BALBRRE/ % 48.20a 46.55b 48.19a 46.29b
pH(H,0) 8.64a 8.08a 8.24a 8.13a
TE R BEE A SR IE, B RITF R AMERIR RS LSD ZH LR 2R BE (P < 0.05)
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- SRR B R B B B R, LA 24h 5 1g H3EFR A ) NH,-N (I 78 80% R (mg- (g+24h) ') ; BHEA
LG T S B E MR SR =W ik, U 2h J§ 1g TP SR AR TR ZRHER (mg- (g-
2h) ) ;i AL SIS VR R AR BRI B 5, LA 20 min PR 1g R EM 0. Imol -L ™" KMnO, ) ZE T+ 5K
FR (ml- (g-20min) ") B MEBEBREEE VR BB 0 HL kI E , 76 1 A 24h J5 100 g +3%7= 4 [ P, O,
R ZETIHER (mg- (100 g-24h) '), BikHAR WS % 30 ™ .
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TIERFREE R/S /R, R R BR L4645, S HAEMR PR 3845, R/S > 1 HIER, R/S <1 HHRN .
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Fig.1 Soil nutrients in rhizosphere and bulk soils from four types of continuous cropping plantations ( mean = SE)
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Fig.3 Soil enzyme activity in rhizosphere and bulk soils from four types of continuous cropping plantations ( mean *SE)
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Fig.4 Rhizosphere effects of soil enzyme activity from four types
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Fig.5 Abundance dynamics of microbes in rhizosphere and bulk soils from four types of continuous cropping plantations ( mean *SE)

®2 AREEEEEXTREMIERE T EBEWXBOBELL G (CPHHE « FRER)
Table 2 Percentage abundance of five kinds of microbes in rhizosphere and bulk soils from the four types of continuous cropping plantations

(mean =SE)

A YIBCRE B/ % Ratio of microbes

éfﬁ%s?lﬁ?iob s JE B # % /E Non alter-continuous cropping H R E/E Alter-continuous cropping
1 I I} v
TR R 1.00 £0.07C 4.14 +0.21B 1.19 £0.11C 7.61 £0.26A
Actino-myces S 2.66 £0.15b 14.45 £0.54a 0.58 £0.05d 1.82 £0.09¢
HE R 0.16 £0.02C 0.36 £0.04B 0.40 £0.04B 1.50 £0.07A
Fungi S 1.01 £0.06a 0.45 £0.07b 0.04 £0.01c 0.54 £0.09b
YRR R 1.74 +0.23B 4.18 0.35A 2.09 +0.17B 4.75 £0.52A
Cel-decomposing bacteria S 9.72 +0.87a 3.32 +0.62¢ 0.82 +0.09d 6.36 +0.77b
S EERE R 49.22 £3.25A 30.93 +2.18B 50.81 £3.11A 54.53 £3.59A
Nitrogen fixing bacteria S 13.52 £1.02b 4.14 £0.55¢ 80.88 +5.72a 0.45 £0.04d
EEpiga R 47.88 +5.34B 60.39 +4.22A 45.51 £3.67B 31.60 +2.81C
Ammon-ificator S 73.09 £7.23b 77.64 £6.62b 17.67 £1.56¢ 90.83 +4.78a

T - AN RRAN 7R A W S B rh BT o LR AIAR DN , A e
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{HR2 AR 2B UT &M YRR PR RS (E BT (BT R ) BOE BEAN R, 03 B T = , ARt T AR PR
ROSLAEA 1. 14, Fhith TARPRUS K 1. 92, T BE R AR — AR 1. 66, B B /E = AR BRAK L (H R 2% 3. 1.
TRCER R AE BE A R AR HIAR PRACRLAE 3/ T AR B —AUPK, TS 40 B A SR AR IE S AR R o 33 AN T S R
RS AR AR PR A A Oy BOAR P20, B S8R T B A o

®3 TERAZFELEEXT LHEREWRRRAE(FHHE « frfEiR)

Table 3 Rhizosphere effect value of soil microbes from the four types of continuous cropping plantations (mean +SE)

FETE R HERELE

4 4 37 Soil microbes Non Alter-continuous cropping Alter-continuous cropping

I I I v
TR TE Actino-myces 1.17 £0.03¢c 1.71 £0.07a 1.32 £0.05b 1.97 £0.07a
H 1 Fungi 1.14 +0.04¢c 1.92 +0.05b 1.66 +0.05b 3.10 £0.14a
£ Yt E 43 Cel-decomposing bacteria 1.53 £0.11a 1.19 £0.15b 1.24 £0.21b 1.23+£0.17b
S M AU B Nitrogen fixing bacteria 26.58 +2.34a 18.24 +2.16¢ 23.90 +2.21b 17.15 +1.87¢
AL 4N HE Ammon-ificator 2.86 £0.17a 1.90 +0.09b 1.11 +0.04c¢ 0.57 £0.02d
W ASERAN B Nitrosotying bacteria 0.71 +0.08a 0.33 +0.05b 0.16 £0.04c 0.12 +0.04¢

3 itig

3.1 REREEER I SBOM A Tk 55R  HEREEAR, 3R RS A= st
TR, LR AR IR, BB A TS BN S , S — RS R 3R 0 TR N B, T
BB S FEAE R ESR A T RRIR BEA BN, WA R E R B TAR LI 5 B sl LAk, B —
T A S BOR PR FIAEAR bR 138 b (1 55 S A0 UG  JIR B R B P B0 R Bl 075 P R AR R IR BE P T B, T 25 T AL B
A ALY B E R RIR W LT . BRI R S B RS MR A b B B R RE (B ) IR B i
ANTFIEEREERN, SEEFEEMESEELSE THRA TR LIEMA Y R RIEER R
I YRR R [, FO e A5 19 TR AN B LU AR, TR BT KR B B, 13 2 B A B A
] EL R R AL O A X — I S S BT IF R S R — B> %, i FEERRER W E M TIERSE
RABKRERR S (LR &, SOARMMBZRERAEREEFM LRSS, BEEEETHAFE
— WA SR (TR ZRIWEEE. AR SR o TR R 2 5, 7235 20 BOSOR FE DA Bk bt +
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