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1 119. 95 mg/kg",
1.2 K&t

B E fE N B Ak 3 5 A H AE (M. sativa cv.
Gannong No. 3), ¥ 4 ™#&. 7%k 12. 0,16. 0,
20.0,24.0 kg/hm® fFRE# 4 20 cm, /N X [ FH 20 m?
(4 mX5m),/NXJaBE Ny 40 em, A 3 K., 2014 4E 7
A 15 HANLIF W 446 3608 2 e, AT 58— RIS
K TERERR e 400 kg/hm® fESNFEAL . A= K HBI(A] , 45
T AE I e AT RE I
1.3 MERRRAZE

F20184F4 A 25 H.7 A 25 H.9H 25 H.#&H
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DX AR M B AR 2R A0 B A JBCSE U 7 AR B O 1 1
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THERAE BEAT J5 28 43 B A OQ 43 B A0 35 PR A 5 T
Duncan [R#7 &k 22617 2 E LK.

2 FERE5DH

2.1 IRESFERRIEMEVHENLILER

TE 0~40 cm )2 ARFR T3 B il A 5L
A A 3. 22~13.84(X10") cfu/g.2. 21~18. 45(X
10*) cfu/g F1 0. 84~3. 53 (X 10%) cfu/g, AE 4R Pfr 1 HE
R R O e 1L 81~ 11, 79X 10Y)
cfu/g.1.54~12.79(X10") cfu/g #1 0. 21 ~2. 53 (X
10%) cfu/ g AR BR FIAE ML BR 1 38 40 7 | 50 40 1 L 7 4 it
7 i 7 5 o0 2 S 1 I e e E R R 20 ke/
hm? AR B AR AR B 598 40 57 L 550 2K T L A 00 1 e
K AR & TAEMLPR , M PR AR AL PR 3 b 9 AR W)
DI ER i % R H IR RV X5 KRE
R EE R B FER W FET L 0T B0 %
WA TH>9 >4 L OREEMAERE R 9 H>
T A >4 H AR BT AR BR A AEAR B 4 S A Y B
BEARHABH N 0~20 em )2 BEE T 20~40
em 42 (P<C0.05) (£ 1,2),

1 HERMGSERGRIEAEHE

Table 1 Comparison of soil bacterial quantity in rhizosphere and non-rhizosphere of alfalfa 10*cfu/g
e By 0~20 cm 20~40 cm
/(kg « hm ?) 4 A 7H 9 A 4 A ;| 9 H
b 12.0 4.53¢ 11,42 6. 09 3. 22 8. 60" 5. 85"
16.0 6. 65 9. 65 6. 95 4. 22" 9. 47" 7.47"
20' 0 6 84:;/\ 13' 84:;/\ 7. 26;“\ 5. 65[):\ 10' 97h./\ 9' 74l\.\
24.0 5.82% 9. 49 6.92 4. 36" 9.20" 4. 44"
JE AR B 12.0 4.37°¢ 8.00" 5.17¢ 3.03" 3. 86" 3.21"
16.0 4.76% 8. 34 6. 35 3.09" 7.16"° 3. 56
20.0 6. 20" 11,79 6. 55" 4.10" 7.61°° 4,42
24.0 4, 95% 6.48°E 5. 81« 1.81 6. 16" 2. 37"

A /ING B R OR R ) 2 (] 22 5 35 (P<<0. 05) AR K5 5 Bk 3 i A [ 4 Bt 18] 22 5% 8. 3% (P<<0. 05) . Tl

2.2 WREEIERELEREEMOLER

IR T s R A 0 b U A R OC B . S
R AU B - 398 2R I O Sl s L e W R S
P S e - ST A RO AL 25 0 VS TR RE 0, AT DL SRAE 0
(14 B 7B 8 CRe B2 B IR 5O . 0~40 em £ )2 MR
b DR T R R R G S S 2 ) Dy 0. 18 ~
2.12 mg/(g+ 24 h),0.12~1.13 mg/(g « 24 h) FI 0.

21~0.66 pg/(g + 24 h), AEAR Fr 4 398 Nkl . 0 P % R
g W6 &R 3 3l R 0. 14~2. 02 mg/(g » 24 h) 0. 10~
0.96 mg/(g+ 24 h) M 0. 11~0. 54 pg/(g+ 24 h), 4R
o AR AR o L IR e 00 TR T T ST P g B R
I RET S G T A ITER Ry 20 kg/hm?
I3 1 i 5 s ELAR B o T AR AR B s 72 A [R) 2247 IR I 0%
PE7 A fm 4 HIRZ 9 H eI i it S0 e 1 % 72



FH4a0E F3IM R 5 BB 2020 4R 107
*2 HERESEREFELIENZEHE
Table 2 Comparison of soil actinomycetes quantity in rhizosphere and non-
rhizosphere of alfalfa 10" cfu/g
¥ & 0~20 cm 20~40 cm
Ak 3
/(kg + hm *) 4 TH 9 A 45 7 H 9 A
R BR 12.0 5.62% 8. 87" 9. 08" 2.21% 5.62" 6. 09"
16.0 5. 85 9. 65 15.67% 3.37" 6. 77" 7.38"
20.0 7.26% 18. 45 20. 36 3. 42" 6.03" 8. 44"
24.0 6. 47" 10. 16 13.90° 3,72 5. 44" 7.96"
JE AR bR 12.0 4, 09" 7.11%F 7. 80 1. 54" 3.09"D 5. 46"
16.0 5.17% 7.72°E 9.81% 2,65 4,02 5.85"
20.0 5. 64% 8.39*D 12.79* 3.13" 4,23 6. 65"
24.0 4.36" 6. 64°F 8. 11 2,32 4,13 6.08"
*3 BHERGSFEREIEEHYE
Table 3 Comparison of soil fungi quantity in rhizosphere and non-rhizosphere of alfalfa 10%cfu/g
ey 0~20 cm 20~40 cm
Ak
/(kg « hm *) 4 7H 9 H 4 H 7 H 9 A
*E[Kf\ 12.0 0. 73;\13 1. 58““ 2. 29“13 0. 25m 1. OOI"\ 1. 48"”
16.0 1. 142 1. 45 2.29% 0. 44" 0. 84" 1. 65"
20.0 1. 234 1.55% 3.53% 0.56" 1.31" 2.67"
24.0 0.70% 2.34" 3,12 0. 42" 1.36" 1. 88"
AR PR 12.0 0. 45" 0.67*° 1,17« 0.21" 0.27" 0.56"
16.0 0,72 0. 85" 1.90% 0.35" 0.43" 1. 04"
20. 0 0.87% 1.23" 2.53" 0. 46" 1. 09" 2.10"
24.0 0. 54" 1. 00" 1.51% 0. 23" 0. 73" 1.48"
x4 EBERERSIERERLEREEE
Table 4 Comparison of soil urease activity in rhizosphere and non-rhizosphere
of alfalfa mg/(g * 24 h)
*%% 0~20 cm 20~40 cm
kb 3 o
/(kg *+ hm™*) 4 A 7 A 9 H 4 A 7H 9H
R B 12.0 1. 35 1.99*A 0.23* 0.62" 1.40 0.19"
16. 0 1 47;1;\ 2. 040/\ O. 26;v.\ O. 97l\.\ 1. 62[):\ O. 18h\
20.0 1. 62 2.12% 0.26% 1.15% 1.82% 0. 24"
24.0 0.73" 2.00% 0.23* 0.39" 1.61% 0.19"
AEAR PR 12.0 0.57% 1. 80 0.20% 0.28" 1.39% 0. 14
16.0 0.72® 1.91 0.22% 0. 36" 1.48" 0.16"
20.0 0. 86" 2,02 0. 24* 0. 69" 1.53" 0.19%
24.0 0. 44" 1. 66" 0.18* 0.21% 1. 30 0.13"




108 GRASSLAND AND TURF(2020)

Vol. 40 No. 3

R5 BERMRSIERERIEEEBREENE

Table 5 Comparison of soil alkaline phosphatase activity in rhizosphere and

non-rhizosphere of alfalfa

mg/(g * 24 h)

o3 i B 0~20 cm 20~40 em
/(kg + hm™ %) 4 A 7 A 9 H 4 H 7 H 9H
W ER 12.0 0. 63 0.79* 0.90* 0.12% 0. 19 0. 614
16.0 0. 69 0.95* 1.08* 0. 14" 0.20" 0. 60"
20.0 0. 76 0. 96 1,134 0.19% 0. 24% 0. 62"
24.0 0.39" 0. 74 0.85" 0.12% 0.19" 0. 59"
e bR 12.0 0.35% 0.55% 0. 64 0.10" 0. 14" 0. 28"
16.0 0. 40" 0.57% 0.78% 0.12% 0.16% 0. 35"
20.0 0. 45" 0. 72 0. 96 0. 14" 0. 17" 0.51%
24.0 0.31%® 0,714 0.83" 0. 09" 0.13" 0. 48"
*6 EHERBSIFEREFELEHRSEBEEE
Table 6 Comparison of soil dehydrogenase activity in rhizosphere and
non-rhizosphere of alfalfa ng/(g -+ 24 h)
o &5 B 0~20 cm 20~40 cm
/(kg « hm™?) 4 A 7 H 9 H 4 H 7 H 9 H
MR 12.0 0.23% 0. 54 0.56% 0.21* 0.31% 0. 36"
16.0 0.31* 0.55" 0. 60" 0. 25" 0. 34" 0. 44"
20.0 0.36% 0.61% 0.66% 0. 26" 0.41% 0. 47"
24.0 0.27® 0.57" 0. 64" 0. 23" 0.31" 0. 39"
e bR 12.0 0.15% 0. 40 0. 44°® 0.11% 0.23" 0. 34""
16.0 0.17% 0. 43¢ 0.48%® 0.11% 0. 26" 0. 424
20.0 0.22% 0.51* 0. 54 0.13" 0.29" 0. 445
24.0 0.16% 0.47%® 0.52% 0.12* 0. 27" 0.37"

G PEY 9 A K7 HIE .4 A e/ i bR AR
PRAER] —3G N AR A G 3 MEFE Y RZ LR
FERmTFEL(P<0.05)(F 4~6),
2.3 WRES5FERERLBEEDFEERBXESH
SR W S I P TR AR AE — o A DGk
b o B R AR T T R S R B R
it | 58 2 T 5 R S AR S 3 OE R OC L A O R B A i ok
0.535.,0.396.,0.681.,0.432.0.592; AR HE = S HE

Wi S md P B TR A G U I e A R I AR O L AR OR
FHI3 0 0. 824.,0. 862,0. 8655 FL B KAt 5 B P
[ NN R ey A R [P S PSR A D)
0. 782.,0. 843 5 B P i T il 7% 1 15 Jd S e 05 1 22 A0 2 2%
IERI S AR R BN 0,851k 1. X2 A MA Y1
HC A A 16 2l 1 B PRI WA B 7E 1 R i E
o AL SN BB A S ik A [ ) v ] 7 )
R ZE 1 e Rl T8 SR TR g i

®7 HERGRSERBRIEEYFERBEXEDN

Table 7 Correlation analysis among soil biological properties in rhizosphere and non-rhizosphere of alfalfa

Eiska T R LR 0K it Tl % it ot
4 TR 1. 000
&R 0.535"" 1. 000
HH 0.396"" 0.824"
UK it 0.681 0.023 —0.192 1. 000
T 1% iy 0.432* 0.862" 0. 004 1. 000
JI5E S il 0.592*" 0.865" 0.100 0.851"" 1. 000

. P<<0.05," P<<0.01
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Effects of seeding rate on soil microorganism and

enzyme activity in the rhizosphere and non

rhizosphere of alfalfa

WEN Su-jun,ZHAO Yu-tang,NAN Li-li, WANG Kun

(College of Pratacultural Science ,Gansu Agricultural University/Key Laboratory of Grassland Ecosystem ,

Ministry of Education/Pratacultural Engineering Laboratory of Gansu Province/Sino-U. S. Centers

for Grazingland Ecosystem Sustainability ,Lanzhou 730070 ,China)

Abstract : Alfalfa (Medicago sativa cv. Gannong No. 3) was used as the experimental material to study the

effect of seeding rates (12.0,16.0,20.0,and 24. 0 kg seed/ha) on soil microbes and enzyme activity in the rhizo-

sphere and non-rhizosphere in arid oasis of Gansu Province through a complete random experiment design with

three replicates in order to provide the reasonable farming methods for alfalfa production. Results showed that

soil microorganism and enzyme activity increased first and then decreased with the increase of seeding rate,and

they reached the highest at the seeding rate of 20. 0 kg/ha,and they were higher in the rhizosphere than those in

the non-rhizosphere. There was a certain correlation between the amount of soil microorganisms and the activity

of soil enzymes with obvious seasonal variation pattern. The amount of actinomycetes and fungi,and the activity

of alkaline phosphatase and dehydrogenase reached the highest in September and the lowest in April,and they

were higher in 0~20 c¢m layer than those in 30~40 layer.

Key words: alfalfa;rhizosphere;non-rhizosphere;seeding rate



