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R FARBEFHTRE, FA—#FHH) FMEREH & TAKL)E E ; 23 pH /£ 6.45~8.55 4] ;
HIRAE 7.34~19.50 glkg, REMAF £ F R B3, Fl—MA e HE & TMLE; 2 %041~1.09 g/kg, 3
A MAHIBEESTHE, A —MAHE S TM.LE ;&8 14.54~185.50 mg/kg, i& 2k 47 99.77~
267.50 mg/kg, R EI B AR R R KA R A 1A] £ 73 R R 3E A Rk AN A 9 7 4 4.78~33.42 mg/kg.
0.97~10.54 mg/kg.0.19~0.58 mg/kg. 4 PR E o LIEM AN &2 4 0.45%10'~1.23x10" cfu/g, L F F R E
R, B E R AR M AME BB, R RZ, AR R Y, FRAMARE LR E K
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Survey and Analysis on Nutrient Level and Microorganism Population of
Orchard Soil in Beijing Suburb
Zhang Qiang', Wei Qinping', Qi Hongyan’, Wang Xiaowei', Huang Wuren’, Liu Jun'
(‘Institute of Forestry & Pomology, Beijing Academy of Agriculture & Forestry Sciences, Beijing 100093;

*Research Center for Eco—Environmental Sciences Chinese Academy of Sciences, Beijing 100085)
Abstract: In order to prove up the soil fertility level of orchards in Beijing suburb, soil samples were collected
to analyze the soil physi—chemical properties and microbial populations in three levels of yield and quality of
apple, pear, peach and grape orchards (H, M, L). The results showed that soil bulk density, cation exchange ca-
pacity (CEC) and pH were 1.06-1.64 g/cm’, 81.47-238.83 mmol/kg and 6.45-8.55, respectively. There was no
significant difference among different fruit trees for soil bulk density. However the CEC values of apple, peach
and grape orchards were significantly higher than pear ones, and H and M orchards were higher than L’s in the
same fruit trees species. Soil organic matter (SOM) was between 7.34 g/kg and 19.50 g/kg, with no significant
difference among the different fruit trees. But the H orchard was higher than M’s and L’s in the same fruit trees
species. Total nitrogen (N) content of all orchards were between 0.41 g/kg and 1.09 g/kg, but apple, peach and
grape orchards were significantly higher than pear’s, and H orchard was higher than M’s and L’s in the same

fruit trees species. Soil available phosphorus (P) and potassium (K) were 14.54-185.50 mg/kg and 99.77~
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267.50 mg/kg, respectively. There was no significant difference as in the different fruit trees as in the different

levels orchards. The soil available iron (Fe), zinc (Zn) and boron(B) content of four fruit trees was
0.45x10'-1.23 %10’ cfu/g, and apple orchard’s was the highest whereas were 4.78-33.42 mg/kg, 0.97-10.54
mg/kg and 0.19-0.58 mg/kg, respectively. Total quantity of microbial community of four fruit species was

0.45x10’-1.23%10" cfu/g, and apple orchard’s was the highest whereas the pear’s was the lowest. The quantity

of bacteria was dominant, followed by actinomyces, and then fungi. Soil nutrient index (Pi) of apple, grape,

peach and pear were 0.71, 0.58, 0.54 and 0.31 in order. The order of Pi in the same fruit tree orchard was H>

M>L. By synthetically analysis, the results of soil nutrient level and microorganism population of orchards

were with high pH, low SOM and low total N, high P/K ratio, lack of available B, less quantity of soil microor-

ganism in Beijing suburb. The basicresearch of soil may provide of applied practice for soil fertility improve-

ment of Beijing orchards.

Key words: orchard, soil nutrient, microorganism population
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F1 TIEEUER

B T FE dn i IR A/ (g/em’) B 2572 # it/ (mmol/kg) pH
H 1.52a 223.67a 7.66a
M 1.48a 201.83ab 7.39a
L 1.52a 185.67b 7.68a
TEIE 1.51A 203.72A 7.58A
H 1.50b 162.67a 8.55a
o M 1.40¢ 93.98b 8.39a
L 1.58a 81.47b 8.30a
Rkl 1.49A 112.71B 8.41A
H 1.25¢ 238.00a 6.45b
‘ M 1.64a 238.83a 8.07a
& L 1.46b 181.67b 8.01a
SESS(E 1.45A 219.50A 7.51A
H 1.06b 206.50a 7.88a
o M 1.53a 190.33ab 8.15a
ik
L 1.60a 178.50b 8.46a
SES(E 1.39A 191.78A 8.16A
s =B, AR NS FRERRAE P<0.05 KA1 22 5 5 3 s AN R K S S BERORLE P<<0.05 /K P4LIR) 2 57 i 2
Fz2 TIERHE=E
- b HHUR/ eVl bri Vel el AR AR s R AW/
(g/kg) (g/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)
H 16.12a 0.94a 185.50a 267.50a 21.80b 5.78b 4.85a 10.54a 0.37a
N M 12.32b 0.87ab 87.92a 146.33b 25.73a 9.23a 1.96b 4.09b 0.19ab
T L 14.90ab 0.77b 71.83a 143.43b 10.67¢ 8.44a 1.40b 4.02b 0.29ab
FEME 14.45AB 0.86A 115.08A 185.75A 19.40A 7.82B 2.74AB 6.22A 0.28B
H 12.38a 0.67a 71.12a 99.77a 8.13a 2.68¢ 1.74b 2.27ab 0.21a
" M 9.89b 0.48b 34.16ab 113.73a 6.57ab 6.58a 3.01a 2.50a 0.19a
- L 7.34¢ 0.41b 14.54b 100.47a 4.78b 4.63b 1.46b 1.30b 0.22a
A 9.87B 0.52B 39.94A 104.66A 6.49B 4.63B 2.07AB 2.02B 0.21B
H 18.32a 1.05a 99.97a 240.67a 22.77a 17.47b 0.94b 1.98a 0.42a
» M 12.60b 0.90ab 63.28ab 141.77b 33.42ab 36.98a 1.79a 3.24a 0.23b
& L 13.73b 0.75b 20.53b 149.50b 8.57b 11.34b 1.38ab 2.17a 0.21b
SPRE 14.88AB 0.90A 61.26A 177.31A 21.59A 21.93A 1.37B 2.46AB 0.29AB
H 19.50a 1.09a 65.43a 162.00a 23.78a 5.20a 3.24a 2.98a 0.58a
» M 12.77b 0.83ab 61.80a 115.90b 15.82b 6.04a 4.01a 227a 0.54a
s L 15.15b 0.71b 19.21b 131.67b 13.27b 5.01a 5.97a 0.97b 0.46a
FEME 15.81A 0.88A 48.81A 136.52A 17.62AB 5.42B 441A 2.07B 0.53A

T F 5, ANFVNS FRERIRAE P<0.05 KPALN 2257 83 ANRR'S 7 RERORAE P<0.05 K-PALI 225 B 3%

CEC 4 81.47~238.83 mmol/kg, 3= Bk i 45 bd i 2% W3 2 oKF, W CEC X AW = sl EZ/E . &
AL, X S AL - v T, CRIBGROK ) 22 pH A E S A0 ) AR ISR A AR IR DL, 16
s R — A% ol 1y vy 7 00 Bl (H) S5 A ™ el (L) () 33008 2 s - 338 B A= v 20, bt X 32 SR 1) -+ 338 pH
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1E 6.45~8.55 1], AN [ b o ) 22 S AN W 2%, A 1398 pH 43
T s B HBK [l 4, S0 4% SR [l - 398 pH 347388 H 25 4 P 1) e
T RV L (OF R 5.6~6.7 34 5.6~7.2. Bk 5.7~7.5. % %
6.0~8.0), 8 77 5% Fel 1458 pH 2 b 50 5L bl | g B 0 R
B it
22 1EHRS

TR ) S L AR g (0 BE A S R R AR TR AE
Sl 3SR A O L A g LS TR
RURM AL KR BIROLEE . IR 2751, 3R AL B R
125 bl 35 HLTUR & 7.34~19.50 g/kg, A — R H
el 347 v ML [l 356 DR el 338 A AL A 56 g B 5
ORI RN R LA R 0.41~1.09 g/kg, ¥
SRR A 7 [l 1) A A S k2 e T A ) — R
H i mF ML . 3 0 14.54~185.50mg/kg,
AN TF) B o ] 22 S AN J08 35 ) — B A [ o i 2 AR

SR Dl ) A B S ) R g B Y R 99.77~
267.50 mg/kg; AT Rk AR A RERTIN) S
7 Hl N 4.78~33.42 mg/kg. 2.68~36.98 mg/kg. 0.94~
5.97 mg/kg- 0.97~10.54 mg/kg F10.19~0.58 mg/kg. M
SR I 78 FRARAE 3BT 5 A 5 S el Ak ol 1 =
B TR AN A2 PR SR S T R R s AL
B A A KT (A R - S L (0.14~
0.71)-15 38 B WA EL.(0.125)4H EL 34 fi e » Torbap 4L 0.62.
£4.0.38. Bk 0.35. 7 45 0.36;5 1 A7 Rk B L BEYY
CANGRZ T A R R A e = Y L g Al
AR F 2 T ERR B RE R 5 ), 5 pH At 4.7~6.7
2[RV PR A R S, A6 s X R T 1 48 pH i =
(6.45~8.55) & FHUT A AN & EA LM F BRI 2
—, R A RN S AU A3 R Y
I B BT A B A O B R A R i

R3 LIRFEMREE

WA BU(<107cfu/g)

W FE g 5 )R R T
H 1.19a 0.0045a 0.031ab 1.23a 264.44:1:6.89
M 1.18a 0.0025b 0.027b 121a 472.00:1:10.80
o L 0.91a 0.0032b 0.037a 0.95a 284.38:1:11.56
S 1.09A 0.0034A 0.031B 1.13A 320.59:1:9.12
H 0.51a 0.0010b 0.034a 0.55a 510.00:1:34.00
5 M 0.48a 0.0011b 0.031b 0.51a 436.36:1:28.18
L 0.42a 0.0015a 0.028¢ 0.45a 280.00:1:18.67
TEIME 0.47C 0.0012B 0.031B 0.50C 391.67:1:25.83
H 0.85a 0.0029a 0.11a 0.97a 293.10:1:37.93
M 0.65a 0.0032a 0.091a 0.75a 203.13:1:28.44
& L 0.78a 0.0024a 0.086a 0.87a 325.00:1:35.83
FEME 0.76B 0.0028A 0.096A 0.86B 271.43:1:34.29
H 1.06a 0.0040a 0.061a 1.12a 265.00:1:15.25
» M 0.84b 0.0033ab 0.035b 0.88b 254.55:1:10.61
s L 0.77b 0.0022b 0.027b 0.80b 350.00:1:12.27
ST 0.89AB 0.0032A 0.041B 0.93AB 278.13:1:12.81
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ZEH#1(0.027x107~0.11 x 107 cfu/g) Al EL % (0.0010x 107~
0.0045x107 cfu/g); T AEM 18 0.45%10'~1.23x 107 cfw/
g, KT o AR IR A 98 mh Bk 2B 4 e R 1) ST 4L (1.60
107 cfu/g), Horb 3 2 el 52 51 (1.13% 107 cfu/g), 2 bd F Ak
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A R IL) H e 2 5 T ML, A 3B
AN B () 3 T J 3 P 2 S o AN [ B i SR ] - 338
= R AR YT B 4 B AR ], A G BT B R )
B, AN [R] B b SR el A /2 R BB I N = A
(391.67) > 3¢ J [ (320.59) > 4 44 [ (278.13) > #k
(271.43); JRUZk R /5L B EEAE I A - Bl (34.29) > A
bl (25.83) > %1 24 [l (12.81) > 3 5 [1/(9.12) s H AL 4 (1 41
AT/ TR EG AR 5% K (510.00), LBk el 110 ik 28 B/ 0 14 L AR

1 K(35.83).

24 LEBRIGHAAMN S HEIEHK

2.4.1 B3R s Do EARIK P M S B
P I54H 1.60%107 cfu/g A PR AR, FHAS [FIB FiAS ] 26
TR S ] - 398 — R A W) e B O B s derk s
FARE P=C/C. 3K (C OS2 T A )~ 39 4H, C.
4 1.60x 107 cfu/g) £ B AN [R] B8 AN 7] 7 2 i Jo 2R bl 1)
THEE TR (R 4).

x4 TIEERBRANEY S HFHIEY

prasaT

PEM TR R FES GRS SR £y Bk I

H 0.77 0.34 0.60 0.70

o M 0.76 0.32 0.47 0.55

TEEETRR L

L 0.59 0.28 0.54 0.50

PRI 0.71 0.31 0.54 0.58

H 0.14 0.24 0.37 0.23

i 5 M 0.14 0.24 0.23 0.19
I Z R A

L 0.26 0.25 031 0.17

SEEIE 0.18 0.24 0.34 0.20
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