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PRIMARY STUDY ON THE SOIL UREASE ACTIVITY IN THREE MAIN
PLANT COMMUNITIES IN THE SONGNEN MEADOW
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Abstract The seasonal changes of soil urease activity appeared to produce single-peaked curves in Leymus
chinensis , Puccinellia tenuiflora and Chloris virgata communities in the Songnen meadow. The activity became
gradually lower with increasing depth of soil layers. Soil urease activity of the O — 10 cm layer had a power-
function correlation to rainfall (monthly mean value) and an exponential correlation to soil temperature, which
showed that urease activity was deeply influenced by water and heat factors. Path analysis between urease ac-
tivity and soil physical-chemical factors showed that urease activity was the result of interactions among soil
physical-chemical factors, and each factor acted differently in the three communities. In the L. chinensis com-
munity, soil physical-chemical factors affecting urease activity decreased in the order of pH > organic matter
> available N > C/N ratio > soil bulk density > total N > available P. In the P. tenuiflora community,
the order was organic matter > C/N ratio > total N > soil bulk density > available P > available N >
pH. In the C. wirgata community, the order was total N > organic matter > available N > pH > C/N ratio
> available P > soil bulk density. The dominant influencing factors were also found in the three communities
through stepping multi-regression. They were organic matter and pH in L. chinensis community, organic mat-
ter and soil bulk density in P. tenuiflora community and total N in C. virgata community, which showed that
organic matter was the base of soil urease activity. Principal component analysis of the soil fertility indicated
that the contribution of organic matter, total N, available N, C/N ratio and soil bulk density accounted for the
most part, while the contribution of urease activity was low. That is why the soil urease activity of the C. wvir-
gata community, which grew in the barren region, was higher than that of the L. chinensis community, which
grew in the fertile region in the Songnen meadow. Although the soil urease activity was remarkably correlated
with most of the soil physical-chemical factors, it only dealt with the nitrogen transformation among many soil
nutritional element transformations. Therefore, soil urease activity does not completely reflect the conditions of
soil fertility but is only an assistant index for evaluation.

Key words The Songnen meadow, Soil urease activity, Multivariate analysis, Soil fertility
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al . ,1999) %5 J7 T I L R B 9 76 RS A AL G LT
#rep, T RIS S IR T RC R R SE
EHE TR PR — i R S AL 2 A
SRR T B AR B A O, AR S PR A 1
AP S48 452 — (Zantua & Bremner, 1975; JHAL1E%F,
1983) ; " RAREEIE T 5 T3 — B FUS R B8
#% (Beri et al., 1978; Ross & Speir, 1979; Sakom,
1987) Mtk — 40 H AR IR ARG P 5 1 HEAE T
IR T NEB RIS R ) 3 R A ) VR S R il
HHEMEN DS oHERESHER RN LR
AT TSR, BT8R A IF A5 T 5200 1 SR AR B 15
P SRR, W R M S 3R b R LR
JE S R AR AR AR

1 #EARERSHRATE

1.1 Feih AR

TR IG R HiL 7 T8 WA PE L 3 R 0 B A
i85 P, Ho 38 AR A Ol 449407 ~ 44°45° N, 123°44° ~
12347 E, )& FilRA L TREXNAK. FHEWRAE
350 ~ 450 mm Z 8], H {3 [0 FR W 43 f5 A ¥, ZE B AE
6~8 A, LN EEHFNEN 0% %, FHELKE 1688
mm, 2] J AEREK B 3.5 f5. FFHIRER 4.9
C,E&EAVFHSIER23.2 C,HBET A, &EA
SEHSIRA -16.4 C,HBAE 1A, =10 CHIRN
2546 ~3 374 C,FHEPH N 2 882 h, T2+
kA BAS + ) A ER R, R LA

B ( Leymus chinensis) B 3% 5 g xR, 7 A )z, &
BETE 80% AcAi o 1 pH (EEK BYEL 8 1 b 43 A (K B8k
5 Puccinellia tenuiflora ) #£ 7% | J& & %5 ( Chloris virga-
ta ) FREVE B LB Tif b HRAE B BE VR 5 o R VR SRR 00
i, B A E G
1.2 HARGE

SR TF 2000 FF 6 HE 10 Ao fEHE Y
A AR B B B R AR MR
FFRETE MRCE RV R R R 3 MR SRR v R
Hb, FoHh b AR R R S B M R A R A T LR 1.
TERFEM b B R, 3 IRER, TN O~
30 om, &8 10 em H— 353 3 2, A P AR,
HlE s, Hp a8 T -20 CTRAER;
B ARNTE, T 1 mm 55 LA € L 454
et

35 JUR S TS A 0 R 2R IR L s TR AR
fiH NHy-N mg g~ ! soil (F4HEE, 1986), i
R TR E B, H A HURCR A R AR i, %
LSRR AR E Rk, AR AR R, B
Bl R FIBR IR S 402 - Pt (i, 13 pH R
Rk, BIEAT R,

2 HRESW
2.1 HHERESEENFE NS ST R RTNER
it

B 1 R, 3 AR T 3 LR AR
MRS S S A R e A8 ke BR T 20~
30 em T2HRBEREIEI 7.8 F T EARBEG T FE
EWMEMFRERE o REEHABIB AL, 3
FORETE LAY T2 0 L SR B IS M b m (Y 6

£1 IHEMEEETEMES HIEBAMRG~ 10 HEHELSD 2=5)

Table 1 The mean value ( + SD) from June to October of above ground biomass and soil physical-chemical properties in three plant communities

BEsE KT b A i j:tﬁifﬁﬁ Soil pmpfrlies _
Community  pove gound - R HHLUR 4N BN B P HE
type blOmEiS: Depth 0.M. Total N Available N Available P C/N pH Bulk density
(grm™?) (em) (%) (%) (mg-kg™")  (mg-kg™") (grem™?)
EEPIE 362.39+33.12  0~10 1.89+0.35 0.17+0.03 116.92+£31.27 5.84+1.66 6.32+0.65 8.49+0.95 1.34x0.0l
Leymus chinensis 10~ 20 1.11+£0.27 0.12+0.03 73.42+13.19 4.37+1.25 5.25x0.24 8.89+0.60 1.66x0.05
commuity 20~30 0.57+0.18 0.08+0.01 37.46+12.50 4.16+1.36 4.00+0.84 8.95+0.42 1.71+0.03
WEE  261.25+60.80 0~10 1.02£0.12 0.12+£0.02 51.64+10.14 11.88+3.81 4.83+0.39 9.68+0.28 1.47+0.02
Puccinellia tenuiflora 10~ 20 0.65+0.16 0.09+0.02 29.18+10.74 9.73+3.02 4.20+0.62 9.92+0.18 1.68+0.06
community 20 ~ 30 0.4120.10 0.07+0.02 17.52+4.14 6.16+2.79 3.59+0.66 10.08+0.10 1.71+0.05
EREEEE 112.32+121.30  0~10 1.10£0.17 0.13£0.01 53.94%13.77 8.44:2.04 5.03£0.56 9.77+0.51 1.45+0.03
Chloris virgaia 10~20 0.81+0.13 0.10£0.01 37.46+7.94 8.32+3.15 4.65+0.42 10.0420.19 1.70£0.12
community 20~30  0.47+0.11 0.07£0.01 20.46+6.90 5.93+1.98 4.10+0.32 10.11x0.17 1.76+0.05

O.M. : Organic matter
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Fig.1 Seasonal changes of soil urease activity in Leymus chinensis community (A), Puccinellia tenuiflora community (B) and Chioris virgata community (C)
1:0~10 em I:10~20 cm 1I1:20 ~ 30 cm
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Table 2 Regression analysis between soil urease activity and main environmental factors in three plant communities

B 2R Community type

M & Rainfall (mm)

+ 1R Soil temperature (°C)

W Puccinellia tenuiflora
JEFR & Chloris virgata

Yy =3.786 20-4%9 R2=0.847 1* Yr=4.918 7002« R*=0.797 7"
Yy = 12.0829-165° RY=0.9215" Yy = 13,7356 @19+ R2=0.846 1™
Ye = 14.879201%9 R?=0.788 3" Yr=16.677>0197+ R?=0.843 3™

*: p<0.05 =**x:p<0.01
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Table 3 Path analysis between soil urease and physical-chemical factors in three plant communities
Pyl (A48 Indirect effect N .
ﬁiﬁiﬁ Pf.%ﬁ.?mil XU Gl XU XU Xl XU XU iy DERBUL HRAM
iype factors Direct effect R
LT X, 0.0661 -0.4172 -0.0269 0.2844 0.2310 0.0701 0.2085 0.5400 0.7485"
Leymus Xz 0.489 2 -0.4145 -0.0278 0.2585 0.2460 0.0600 0.6204  0.0730 0.693 4"
chinensis X, 0.493  0.066 6 ~0.0218 0.2814 0.3116 0.0600 1.2031 -0.4540 0.749 1"
community X, 0.3537  0.0496 -0.2415 0.1443  0.2604 0.0422 0.6086 -0.0410 0.5676"
X 0.4682  0.0575 -0.3895 —0.0180 0.1302  0.0639 0.3122  0.3280 0.6402"
Xe ~0.2165 -0.0312 0.2456 0.0185 -0.0741 ~0.0353 -0.0930 -0.5760 —0.6690"
X, ~0.4568 -0.06000 0.3727 0.02006 -0.2496 =-0.2419 ~0.6151 -0.0840 —0.699 1"
- X, -0.5006 -0.0085 0.0507 -0.4267 0.0076 0.195 =-0.7770 1.7310 0.9540
il X 1.6289 -0.0974 0.0337 -0.2965 0.0065 0.1907 1.4659 -0.5320 0.933 9™
enuiflora X 1.6721  -0.508 1 0.0327 -0.3528 0.0065 0.1890 1.0394 -0.1020 0.937 4"
community Xa 0.7374 -0.1506 -0.028 1 ~0.3692 0.0048  0.094 0.2938 0.1190 0.4128
X 1.3502 -0.2883 -0.0658 0.0803 0.0067 0.1269 1.2100 -0.5470 0.6630
Xe -1.3104 0.3479  0.0659 -0.0568 0.3676 ~0.1566 -0.7424 -0.0100 -0.7524"
X, ~1.490 0.4612 0.0876 -0.0538 0.3156 =-0.0071 ~0.6955 -0.2200 —0.9155"
PR ¢ 1.8505 -0.4220 —0.0438 0.1973 0.1564 0.0594 1.8068 -1.0350 0.7718"
Chioris virgaia X2 -0.93 6 ~0.3947 -0.0578 0.1616 0.1150 0.0607 -1.1088 1.9370 0.8282"
community X -0.9905 1.7336 -0.0088 0.1935 0.1970 0.0624 1.1871 -0.4410 0.746 1™
X, ~0.3384 0.8348 -0.0291 0.0382 -0.1119 0.0055 0.390 -0.1340 0.2650
X -0.9036 1.3850 -0.3775 -0.0226 0.1775 0.0431 03018 0.260 0.5278"
X6 0.6448 —0.8871 0.3462 -0.0598 -0.1598 ~0.0415 -0.1572 -0.2510 —0.4082
X, 0.7990 -1.5264 0.3572  0.0095 -0.1266 -0.1353 ~0.6225 -0.0770 -0.6995"
n=15 Rogs=0.514 Ry =0.641 »:p<0.05 x *:p<0.0l
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51.480 7 R =0.850
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43.2129 R=0.971
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R=0.828
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82.26% , Al LR LIEIE H RR N A K2 ERF
BOHRTFHAERHERS v, STEX, XEN
BHEE, TERNRENE - FRS RS
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Table 4 Cumulative proportion and factor loading of the
soil principal components

B—EWa HIEMS

Factor 1 Factor 2
FHIER Eigenvalue 5.130 1.452
FEHk R Proportion (%) 0.641 19 0.181 47
FBBTHRR Cumulative (%) 0.641 19 0.8226
X 0.968 1
X, 0.955 4 -0.2272
X, 0.945 1
Xs 0.864 3
X; -0.851 4 -0.2323
Xe -0.693 4 0.509 4
U 0.658 5 0.524 3
Xy 0.897 1
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