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4t S B AR 5T AN ] M T 2R o B Sy B
AR B B, A B B Al e R A B 16 5 it K Al
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1 IR *E
1.1 #HEXHHR

RME S AL T R AR SR AL % B 3G oM T TR B
BN AL o = R AL JE T R A & R R B R

—2.5C, FEWREIKE 425~ 850 mm, F 7&K & 100
mm, BB TR Y JE R AR S R G L 5 AR AE B
Sy 1R FE T ) B M, 6 BRCUR A U0 RV R B A B
i R A5 4 R SIS0 D

1.2 MRFAE

1.2.1 EAHR%E  CREERFEI R 2017 45 7~8 H . #ER
Az U AL | 3R BRI M B b RO A 4 ORI O
HAREH P RENLBEE 3 A 10 mX 10 m WEERETT . A
FETT A5 (RS RO #5 0~10,10~20 em 2 EE
K0 A LA W —FE T REM LR SG B—
Bl

£1 AEFAAXEMERL
Table 1 Description of sampling sites with different utilization patterns
. e Ji B R A R . .
FIH 5 = GH B W /m AR A B S5 A1 A 250 =/ %
AR R /a
E 106°05. 043" VA U0 WM B AR 38 S Vb (Hippopha SO
KA V0 AR H N 3703;;- 164/, 3179 8 WEllE M+ erhamnoides) . ¥ 48 % B¢ 3 ( Potentilla an-
’ serina) \ 33 Z % 3 (Potentilla bi furca) % ,
WA, G A Fh Sl = %2 (Picea asperata) . 100
E 101°24. 840', N % b B R (Poa crymophila)  fi B (Ley-
1B #k iR R H 3112 10 DA
B BEIE A N 37°34. 0093’ A 1l ) £ mus secalinus) . }% K% & (Achnatherum splen-
dens) %5
E 101°23. 489", R
o . , 3 168 30 DAY FH M (Hordeum vulgare) 100
N 37°35. 36
E 100°03. 124" T3 B B M, A 3 R R 55 (Kobresia ti- 90
Tt N 37036- %4,, 3200 xR A WE B+ betica) K 4 Z B¢ 3¢ (Potentilla anserina )
a TR F B 3 (Potentilla bi furca)
1.2.2 dgazal 2 L IEROR AR A Master Size K AR BB T LG A8 305 A7 0 22 4 4 R N O B 1k i

2000 T IR SC L R ASCI g T B R AR Y
90.02~2 000 pm, FRECEAE 0.5 g JA 30 %0 1 i
AL ELTE 72 CTF EBRA LT 0 ER IR 2 BR ik IR
A0 K R R S L BR BV TR DABR IR S R IR
HZEpH K 6.5~7.0, 85 /IA NaHMP, 7 30 s J5
FH O R EE AN A 4 R AR 1 5 A Y R
%R0 43 B AR B 1R B o) (195 1) 43 KR (35 2)
4 pH R ] PHS-3S B R B 31 5 3¢ pH
B, K B R 515 RIEA P R LR TR o
B Perkin Elmer 2400 [T #4700 & . 13 T ALk R ]
b HERK IR £ 0 7 X EijkelkampCalcimeter i 47l & .
A MG 2 1 (Soil organic carbon, SOM) = (4 fif 7
— AU F D) X1 72475 LA R RSP SR
K HIIC R 43 M1 Perkin Elmer 2400 [1 #4700 %€ , 4 8%

FrizE
F 2 ERS T ER R D IRE

Table 2 International standards for classification of
soil particles

Rife/mm i 2%
0.2~2.00 VERE
0.02~0.20 IRl A

0.002~0.02 AR A

<0. 002 by A

1.3 HESFAAE

iz F Excel 2010, SPSS 19. 0 % 4 43 #7 A4b ¥ 3 vp
BE I wE . SRR R 22 0 01k FE AN A R 28
U A 3 A R 22 R Y 22 5 S
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A= Vb R AR 22 8] 2% 5 R 2 (P >0, 05), Tl
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I 7« 0 A 3t > 3R B S B > U A 7 OPE b
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x3 AEAFMBARXEM 0~10 cm + = HIZEFHIHK

Table 3 Soil particle composition in 0 ~ 10 cm layer of grassland under different utilization modes %
. ViR A R kL b g A
|
LR 0.2~2.0 mm 0.02~0.2 mm 0.002~0.02 mm <0. 002 mm
YA D MR 14.7140. 07" 36.01+0. 15 36.60+0. 56" 12.680. 10¢
IR I A 12.44+0. 26° 36.77+0. 22° 35.3640. 64" 15.4340. 10"
HkH 25.5640. 04" 32.89+0.13" 30.1140. 47° 11. 4440.07¢
e Hh 2.45+0.09¢ 31.63+1.03" 44, 61+0.12° 21.3140. 48"
T A B [ 2 B 3R 7 A R ) O =C 8 b, - 3R] 25 5% B 3% (P<<0. 05), T[]
%4 TEFMEFREH 10~ 20 cm + = + 8 Bk 48 5%
Table 4 Soil particle composition in 10 ~ 20 cm layer of grassland under different utilization patterns %
. iR 40T i kL kL
| "
GUIRZES 0.2~2.0 mm 0.02~0.2 mm 0.002~0.02 mm <C0. 002 mm
AV AR 11.2740. 04" 38.5940. 54 34.55+0.43" 15.59+0. 13
IR R I A 8.79+0.12° 40.13+0. 88° 32.66+0. 84° 18.4240. 50"
B b 21.6840. 31" 39.85+0. 71" 24.54+0. 48° 13.93+0. 801
A b 2.54=+0.05¢ 33.4840.51" 38.61+£0. 23" 25.3740.08"
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1), £ 0~10 cm 4 2, #EHb , v A VD BOMR  A5E #E i8
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T3 pH {E 3 5 TR B MRt RO (P<<0. 05)
A VD OB St R B 3R] 22 5 RN 1 3 (P>>0..05) .
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TR R ARG 148 3 (P 2)
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Fig. 1 Characteristics of soil pH variation in different land
use types of grassland
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Fig.2 Content of soil organic matter in different land use

types of grassland
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Fig.3 Content of soil total nitrogen in different land

use types of grassland
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Fig. 4 Content of soil total phosphorus in different land use

types of grassland
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oo A B R R R T AR A O K
I (P<C0. 05) , HLUOR IR BF il AR b » 50 A 3t AR A 70
TR EAR . B 1 3B B Ao At ) 7 5
fi) b e S BB LR A IR AR (A 5) .
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2.5 TEREBAMRZENXER
AR 7 R FER ) 0~ 10 em Hl 10~ 20 cm
2 A HLTR A A R 2 DL R R R
[i] £ {2 2 (P<<0. 05) B 2 2 (P<<0. 0D IEAH K K &,
3 pH {22 6] 5 8.3 (P<<0. 05) 8 M) i 35 1/ 56
KAP<C0. 01) . 3 pH {E FUORS R & & 2 (W] 52 2 3%
(P<C0. 05) Bt i 2 5 AH 5 OC & (P<C0. 01) , ML bz 1
Ty i 5 22 [A) £ 2 A S SE &R (P<C0. 05) (3R 5.6),

x5 AEAFAFKE#HO~10cm T ETIEEUMERBXEST

Table 5 Correlation analysis of soil physical and chemical properties in 0 ~ 10 cm layer

of different land use types of grassland

it H BHUR/ % 2R/ % W/ N 28/ % pH LKL/ 0 bR/ % Rrk/ % Kik/ %
A B/ % 1 0.99* 0.61 —0.66 —0.99"  —0.95" —0.48 0.97" 0.98"
SR/ % 1 0.59 —0.68 —0.99" —0.91" —0.56 0.97" 0.96"
LW/ % 1 0.18 —0.67 —0.41 —0.68 0.41 0.71
L/ % 1 0. 60 0.76 0.04  —0.82 —0.54
pH 1 0.93 0.51  —0.95 —0.99"
HLAS AL/ 2% 1 0.17  —0.97" —0.93
4nab kL / % 1 —0.35 —0. 46
kL % 1 0.93
K kL/ %% 1

e o RARM N B (P<T0.05) , xR AR B 3FH(P<<0.01), F[H

x6 ARAFMAAREM 10~20cm TETIHEEXBRELESHT

Table 6 Correlation analysis of soil physochemical properties in 10 ~20 cm layer of different land use types of grassland

it B BHR/ % 2R/ % LW/ N 28/ % pH LKL/ 0 bR/ 0 Bk % K/ %
HHLE/ % 1 0.98" 0. 70 —0.24 —0.96" —0. 86 —0. 87 0.76 0.99"
LR/ % 1 0.55 —0.07 —0.99* —0.90 —0.76 0.78 0.98"
W/ % 1 —0.43 —0.48 —0.28 —0.81 0. 24 0.67
L/ % 1 0.11 0.26 0. 67 —0.47 —0.28
pH 1 0. 94 0.76 —0. 84 —0.97"
HLED L/ % 1 0.72 —0.97" —0.89
P RL/ Yo 1 —0.74 —0.88
kL % 1 0.81
Kk % 1

2.6 TEBAMRS RS 3 it

A 75 200k el - A HL R L e LD L L 3
BRSO R S R BRI 3000 ~ 804
Xf B e 4B pHAE L AIED R B L FURS L A 52 0 A0
HAR SRR 300K D)

R 7 e B AR A S A DL S -
TR IR DL » DT 5 | 72 e 3 A 4 28 T M1 ) o 22 A0 1 19 24
AR TRV R T 9 5 R R 2 RE Y AN T Lt 2
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TR MR AL S5 /N FORE ) Jo 5 22 o AL PR A 0 ) AR X
®7 FARMAAXEM TREEBHERS BT
Table 7 Differential characteristics of soil physochemical

properties in different land use types of grassland

4 b 1 +JZ/em R RN
Ree: ZERiING 0~10 57. 41
10~ 20 38.77
+ 34 % TN 0~10 72.06
10~ 20 65. 86
+I3EEH TP 0~10 28. 84
10~ 20 9.82
+ 4 TK 0~10 42.71
10~ 20 56.93
+ 3¢ pH 0~10 1.12
10~ 20 1.19
- R A R 0~10 68.77
10~ 20 72.00
+ AN HD AL 0~10 7.16
10~ 20 8. 14
+ R R 0~10 16. 35
10~ 20 18. 24
RS KL 0~10 28. 87
10~ 20 27.54
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Effects of different utilization patterns on soil
physicochemical properties in alpine meadow

ZHANG Miao-miao' ,ZHANG De-gang' ,CHEN Wei®
(1. College o f Grassland Science ,Gansu Agricultural University ,Lanzhou 730070,China; 2. College of

Geography and Environmental Engineering , Lanzhou City University , Lanzhou 730070,China)

Abstract: In order to explore the effects of utilization patterns on the soil physiochemical properties of alpine
meadow in Qinghai province,the soil partical composition, pH value, organic carbon, total nitrogen, total phos-
phorus and total potassium in 0~ 10 ecm and 10~ 20 cm layers were studied under 4 utilization patterns,inclu-
ding grazing land,returning farmland to forest,secondary seabuckthorn forest land and farming land, were meas-
ured. The results showed that the grazing land soil contained more silt and clay, less coarse sand,and farming
land soil contained more coarse sand and less silt and clay. The order of soil pH value from high to low was
farming land > secondary seabuckthorn forest land > returning farmland to forest land >> grazing land. Soil or-
ganic carbon and total nitrogen contents basically follow the trend of grazing land > returning farmland to for-
est land > secondary seabuckthorn forest land >>farming land. There was a significant positive correlation (P<C
0. 05 or P<C0.01) between organic carbon, total nitrogen and the amounts of clay,and they were also negatively
correlated with pH values (P<C0. 05 or P<C0. 01). The effects of different utilization patterns on the contents of
organic carbon,total nitrogen,coarse sand and total potassium were remarkable.

Key words: alpine meadow ; soil physical and chemical properties;utilization pattern
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Optimization of solid fermentation conditions of
Aspergillus terreus for wheat cyst nematode biocontrol

LU Zhi-qin, LI Hui-xia,LUO Ning, LI Rui, LI Jia-jia, CHEN Xiu-ju
(College of Plant Protection ,Gansu Agricultural University/Biocontrol Engineering Laboratory of
Crop Diseases and Pests of Gansu Province ,Lanzhou 730070,China)

Abstract: Aspergillus terreus AT9 is a funus with biological control effect against cereal cyst nematode
(Heterodera avenae). The solid fermentation substrate,nutrients and fermentation conditions of AT9 was opti-
mized to provide a foundation for its production and application. Orthogonal design was used to screen different
substrates for solid fermentation. Single factor and orthogonal design were used to analyze the optimal propor-
tion of different carbon and nitrogen sources. One-way analysis of variance was used to screen the optimal fer-
mentation conditions. The results showed that 1) The optimal fermentation substrate was mixture of wheat
bran,corn flour and corn straw powder (2:1:3);2) The optimal carbon source, nitrogen source and inorganic
salt ratio were 4% glucose, 6% potassium nitrate and 2% calcium carbonate;3) The best fermentation condi-
tions were solid material/water ratio 1:1.2,20% inoculum at 32 ‘C in dark for 8 days.

Key words: wheat cyst nematode;biological ; solid fermentation;fermentation condition



