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Effects of application of different organic materials on
soil microbiological properties and soil fertility in Weibei rainfed highland

WANG Fang, ZHANG Jin-shui* , GAO Peng-cheng, TONG Yan-an
( College of Resources and Environment, Northwest A & F University, Yangling, Shaanxi 712100, China)

Abstract: A field experiment was carried out to study the effect of application of different organic materials on soil
microbiological properties such as soil microbial biomass and soil fertility in Weibei rainfed highland. The results
showed that the organic treatments (T, —T,) improved soil microbiological properties [ soil microbial hiomass C
(MBC) & N (MBN), urease activity, alkaline phosphatase activity | and some nutrient situation ( soil total nitro-
gen, available phosphorus, available potassium and CEC) compared with CK, especially in the mineral fertilizers
plus straw compost treatment (Ts). As follows, MBC MBN ,urease activity .alkaline phosphatase activity and avail-
able phosphorus increased by 41. 96% , 54.55% , 19.71% , 7. 35% , 63. 12% respectively. Both of MBC & MBN
had positive significant correlation with available phosphorus, CEC, and qMB, urease activity, alkaline phospha-
tase activity were with a significant correlation to soil total nitrogen, available nitrogen, available potassium. Mean-
while, there were closely correlation between MBC, MBN, qMB with crop yield (the correlation coefficient were
0. 85,0. 74 ,0. 82 respectively). Consequently, mineral fertilizers plus straw compost treatment have profound sig-
nificance on enhance soil quality comprehensively in Weibei rainfed highland. Also MBC & MBN could character-
ize soil fertility and productivity levels for its agreement with seil nutrient condition and crop yield.
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Table 1 Effects of different organic materials application on soil physic-chemical properties

phas AL 2R X ez
Treatment oM Tot. N Tot. P Tot. K C/N

(g/kg) (g/'kg) (g/kg) (g/'kg)

CK 12.40£1.36 b 0.79£0.03 b 0.41£0.05 a 12.79 £0.29 a 9.05+0.77 a

T, 12.81 £0.89 ab 0.85+0.02 ab 0.44+0.01 a 13.21+£0.25 a 8.77+0.40 a

T, 13.05 £0.51 ab 0.86 £0.01 a 0.41 +£0.06 a 13.23£0.57 a 8.82+0.23 a

T, 13.58 £1.18 ab 0.87+0.05 a 0.42+0.05 a 13.27 £0.40 a 9.07+0.26 a

T, 12.91 £1.91 ab 0.88 £0.05 a 0.43+£0.01 a 13.38£0.12 a 8.49+0.83 a

T, 12.68 £0.97 ab 0.88+0.04 a 0.45+0.00 a 13.25+£0.06 a 8.38+0.54 a

T, 12.96 £1.07 a 0.87 £0.06 a 0.43+0.01l a 13.23 £0.81 a 8.69£0.44 a
b3 CEC Eﬁiﬁi ii?ﬂ?ﬁ 1%575(5‘13

Treatment (mg/ke) Avail. N Avail. P Avail. K pH

(mg/kg) (mg/kg) (mg/kg)

CK 16.78 +0.68 e 20.61 +8.33 b 6.4110.12 b 117.16 +2.64 ¢ 8.33+£0.06 a

T, 18.06 £0.24 d 28.51+7.45 ab 8.97+2.90 b 148.10 +10. 39 ab 8.33+0.01 a

T, 18.54 £0.40 cd 31.78 +2.28 a 8.29+1.62b 139.50 +12.45 b 8.32+0.03 a

T, 20.20 £1.02 ab 32.27+5.35 a 10.39+1.75 b 143.28 +15. 81 ab 8.33+0.06 a

T, 20.22 £0.33 ab 33.38+11.30 a 8.74+3.69 b 152.50 +15. 06 ab 8.21+0.01b

T, 20.48 £+0.35 a 35.92+14.07 a 24.32+6.14 a 158.96 +6.91 a 8.32+0.02 a

T, 19.25 £1.26 be 33.84+3.5a 11.76 +1.97 b 152.00 +8. 10 ab 8.33+0.01 a

1 (Note) : ANE|FZERFRLPEE] 22 23K 5% B FE KT Different letters mean significant at 5 % level among treatments. C/N 4 HlLER/ &

Organic C/total N.
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*Hﬁ[uflz] .
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6], & MEAL AL B qMB B3 8 T CK, 3% £ M AL
R mAeEY =8, WE L EARR, AFH T LIE
5 HLIR 1) 6 A 802 ) B BRI G B, o NPK
TC it s AT HE AR AL 3 (T, ) B9 qMB &k, Hik it T
T, , i NPK B i A [F & B K F5FT 3 MAb B K gMB
ERIFHE .,

e A My R S A He {4l (MBC/MBN) R
AR EENER, RGO T AR A L
FES5 1 Ay AR B 61 /24 WA 10:1 /&
A1, CK 4B MBC/MBN A%, X2 F hH +
AR BRKIER., BT NPK 43 5 NPK
ECi = EFS T A3 T MBC/MBN &4, Haab#
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Table 2 Effects of different organic materials application on SMBC and SMBN in the 0 20 cm soil layer

hb3E UL YR i MBC YR A MBN HMEEYIRT gMB (MBC/SOC) MBC/MBN
Treatments (mg/kg) (mg/kg) (%)

CK 156.84 £5.17 e 16.57 £1.25 ¢ 2.20+0.22 d 9.49+0.44 b
T, 262.90 £11.96 d 21.17 £2.68 e 3.55+0.24 ¢ 12.51£1.13 a
T, 279.33 £8.99 cd 27.49£1.83d 3.69+0.05 ¢ 10.19+0.64 b
T, 299.00 £31.63 ¢ 31.12+3. 14 ¢ 3.84+0.71 ¢ 9.73+1.87 b
T, 301.10+£16.92 ¢ 25.20+£0.85d 4.06 +0.38 ¢ 11.95+£0.47 a
T, 452.95+9.32 a 47.68 £0.86 a 6.18 +0.56 a 9.50+0.03 b
Ty 379.88 £3.41 b 39.48 +0.80 b 5.08+£0.43 b 9.62+0.25 b

¥ (Note) : BUH)G AR FEFR AL HA] 22 555 5% B 7K F Values followed by different letters mean significant at 5% level among treatments.

SOC—+ 34 LA Soil organic carbon.
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- SRR S PR R R IR ORI R A3
Fro B 1B F i, BEER NG S M SR 2 30 I 3 g
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PR BERRERE M, RS T SRR (TS) , 12 &

TBEED 7. 93% 5 BHIANYRH R E RS T LR
BEHENE SN T T B EE T
REMEBETE PR /N B T LA PUR R R 5 7
AL A, B 1C B, BRBEAEAL 350, HEAE &
AL BREIAN IR BE LR T CK AbBH 5 {HER W RASAT AL
BT RERH A VE B s i T E A ERAL R EREAT
HR R AT LA SR AT S A S5 Ak PR ] P BRI A 2
AHE.
2.3 IEREYFEES TREFERMEXE
6 MHENEALEE T IR Ir S B e CK ARG B
i, L3RG YRR R R . MR (3R 3)
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