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Tablk 1 Basic conditbns of water source wells 5 )
5 an O~ 5a 5~ 15 an
- M ilkage of the Dept ofwater M ieralzation 15~ 30 an 30~ 50 an ,
deserthigway  well(m)  degree (gL~ 1) 2mm |
15 176 km+ 000 m 80 2.58 ,
16 179 km+ 800 m 80 5.75
18 189 km+ 200 m 80 8. 90
50 318 km+ 100 m 120 13.99 4C
2.2
1.2 s
Imx1m, 72~ 78 m ol
: 10 d 450m’ tm >, - ; -
1.5m, 2~ 30 gL' : . -
, (8. 13 6~ 8 , \ - - . 0.5 mol
, 10~15¢g ! L'NHO; - : -
1.3 - - ; NH, OA ¢ -
DPS ,
[ 10]
e Heg g ) ( mg 10 ¢’
U= aX + aXo+ o+ aX, (1) ) ( mgg ' ) ( mg
V= b Y+ bhhYo+ -+ b Y, (2) 100g " ) (NH;N mg Hg ' )
a, @ a b, byey by , U (KMnOs;mlg ' ) 3 5-
A% , “ ( Canonical 3- -5- 4-
correlatbn coeffic ent) 7, - - :
7 , ’ (1]
; X1) (X2) - \
(X3) (X4) (Xs) - ,
(Xs) (X7) (Xs)s -
, (%)
(Y2) (¥3) (Ya) 3
(Ys) (¥ );
, (Z1) 31
(Z2) (Zs) (Z4) 2, .
(Zs) (Zs)
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Table2 Sinpl conelaton between nutrient faictors andm icrobial bimass fictors
’
B acteria Actinan ycetes Fungi M icrobial M icrobal M icrobal Sum of absolite
bianass C bimassN bimass P value forr
O rganic C 0. 150 - 0. 155 0. 540 0.180 0. 317 - 0. 005 1. 346
O 1ganic matter 0. 498 0. 571 0. 930 0.833 0. 825 0. 732 4. 389
ToulN 0. 649 0. 828 0. 727 0.778 0. 840 0. 805 4. 628
Total P 0. 538 0. 794 0. 613 0. 801 0. 690 0. 848 4. 285
ToulK 0. 655 0. 780 0. 363 0.570 0. 303 0. 592 3. 262
Available N 0. 686 0. 897 0. 631 0.777 0. 595 0. 861 4. 447
Avaikble P 0. 639 0. 867 0. 400 0.772 0. 503 0. 770 3. 951
Available K 0. 683 0. 720 0. 607 0.670 0. 696 0. 645 4. 020
r Sum of 4. 498 5. 611 4. 811 5.380 4. 769 5. 257
absolute value forr
3
Table3 Chrsquare test of canonical comelation coefficient betveen nutrient ficiors and microbial bim ass faciors
A A2 ® a A 2N
Typical  Canonical correhtion  Eigenvalue Chi square Freedan Simificant A caumu lative contribu ton
vector coefficient A A va lue X2 degree levela ratio A/ Z )\Zi
1 1. 000 1. 000 126.518 48 0. 000 0. 789
2 0. 996 0. 992 60. 052 35 0. 005 0. 178
3 0. 947 0. 896 24.047 24 0. 459 0. 029
4 0. 806 0. 649 9.487 15 0. 851 0. 004
5 0. 710 0. 504 3.711 8 0. 882 0. 001
6 0. 549 0. 302 0.897 3 0. 826 0. 000
X2 0. 05 Note The critical value of chsquare test isX2 ;5. The sanebelw
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Table4 Composition of the first wo-pair canonical variables for mitrient andm icrobial bim ass

U,= 0. 081X, - 0. 360Y,— 0.540Y,+ 0.398Y,+ 0. 034Y ,+ 0. 522(, + 0. 356(, + 0. 112(,
V= 0. 22, + 0. 399Y, + 0.367Y; — 0. 643V, 0 297V + 0. 395Y,

U,= 0. 270X, + 0. 578Y,+ 0.484Y,— 0.534Y,+ 0. 1497  + 0. 2157, + 0. 040, — 0. 062(,,
V,= = 0.262Y, + 0. 585V, 0.474Y, + 0. 500¥,+ O 334Y+ 0. 056Y,

2 2 U 2 2
\Y 0. 827 0. 823 0. 829,
, 5~ 15 an(M IT') u , 0~5
an(MI ) V
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[T andM1V represent the soilsw ith them meraliation valies of irigation ) Y. ( )

5
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Fig 1 Canonical variable ordination of soil nutrients and
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Table5 Smpk conelaton between m kwbe quantity factors and activily of enzyme faciors

r

Catahse Phosph atase U rease Cellulase Invertase Protease Sun of absolute value orr

Bactern 0. 335 0. 523 -0.102 0. 247 0. 446 0. 433 2. 086

Actin anycetes 0. 552 0. 827 - 0. 255 0. 563 0. 651 0. 104 2.953
Fungi 0. 609 0. 702 -0.213 0. 541 0. 554 0. 119 2. 738

M icrobial biamass C 0. 378 0. 823 - 0.363 0. 485 0. 588 0. 001 2. 637
M icrobial bian ass N 0. 744 0. 667 - 0. 196 0. 742 0. 796 0. 217 3.362
M icrobnl bimass P 0. 708 0. 776 -0.278 0. 799 0. 829 0. 036 3.42

r Sum of 3.328 4. 318 1. 407 3.376 3. 863 0. 910

Absolute value forr
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Table6 Chrtsquare test of canonical correlation coefficient betveenm icrobial bim ass and enzyme activity
A A2 x a WIS
Typical ~ Canonical correlation E igenvalue Chtsquare Freedan Sienificant Accumuhtive
vector coefficient A, A2 va e X2 degree level a contribution rato )\i/z 22
1 0. 994 2 0. 98 4 66 583 6 36 0. 001 4 0.862 6
2 0.9395 0. 882 7 25270 4 25 0. 447 3 0.124 3
3 0. 760 0 0.577 6 7.974 3 16 0. 949 6 0.012 3
4 0.5308 0. 281 7 2 007 2 9 0.991 4 0.000 8
5 0. 1815 0.032 9 01530 4 0.997 2 0.000 0
6 0.0225 0. 000 5 0001 8 1 0. 966 3 0.000 0
7
Tablke 7 Canpositon of the first pairof canonical variables form icrobial bim ass and enzyme actw ity
U= - 0. 238Y, - 0. 187Y,+ 0.066Y; — 0. 398Y,+ 0 505Y5+ 0. 701V,
V= - 0.3387,+ 0. 45Z,—- 0.067Z ;- 0 103Z ,+ 0. 556Z 53— 0. 0837
P P
) U )
, A% , r
, U > > >
V 5~15am , 15~ 30 an > ) )
, 0~5a ; ,
P
50t MI2 ,
MIV-2 MIL2
31 ml,\f, M V2 MIl-3 M 9 6
M4 I3 * MI-4 .
. . M[l]-l Mll;«l s s
a0t 74. 8% )
Ml
35F
ML ( 10) .U X ( ) X
75 ‘)‘5 IT; l3.5 155 |7l5 l‘;S 215 ( ? v
v Z( ) Za )
) P
Fig.2 Canonical varable ordnaton of microbal bim ass and soil
enzym e aclivity ,
)
3.3 3 ) , Ui
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Table8 Sinpl conelaton between nutrient factors and activity of enzyme fcors

r

Catahse Ph osphatase U rease Celluhse Invertase Protease Sum of absolute value forr
O rganic C 0. 678 0. 722 0. 236 0.745 0. 649 0. 063 3.092
O rgan ic matter 0. 358 0. 554 0. 342 0. 847 0. 564 0. 047 2712
TowlN 0. 809 0. 590 0. 226 0. 608 0. 472 0. 035 2. 740
Total P 0. 571 0. 562 0. 242 0.342 0. 525 0. 540 2. 7%
ToalK 0. 438 0. 352 0. 061 0.297 0. 471 0. 408 2. 027
A vailable N 0. 738 0. 605 0. 005 0.482 0. 576 0. 323 2. 730
Avaibble P 0. 391 0. 384 0. 472 0.339 0. 142 0. 440 2. 167
A vailablk K 0. 682 0. 623 0. 391 0. 682 0. 609 0. 012 3. 000
r Sum of 4. 665 4.392 1. 975 4.342 4. 008 1. 869
absolute value for r
9
Table9 Chrsquare test of Canonical correlation coefficient between soil nutriens and activities of il enzym es
A A2 X2 a NI
Typical ~ Canonical correhition  Eigenvalue Chtsquare Freedan Significant A ccumulative
vector coefficient A, A2 va lne X2 degree levela contrbution mtio )\i/z A2
1 0997 0. 994 95. 257 48 0. 000 0. 748
2 0977 0. 954 48. 858 35 0. 060 0. 197
3 0 962 0. 925 24. 334 24 0. 440 0. 049
4 0 854 0. 730 8. 297 15 0.911 0. 006
5 0576 4 0.3322 1.872 0 8 0. 984 7 0. 000 3
6 03505 0. 1229 0.327 6 3 0.9548 0. 000 0
10
Table10 Canposition of the first pair of canonical varables for so il nutrient and enzym e activity
U=0. 617 + 0. 105(, - 0. 209(, + 0. 265( , + 0. 044 5¥, + 0. 394¥ - 0. 201X, - 0. 546Y
V=0 6247, - 0. 556Z, — 0. 18975 — 0. 420Z,+ 0. 045Z 5— 0. 206Z ¢
60 i ; 0 u
i M[-2 i M-I ;
MI'Z SN, || URSSRNUIY URISTUORIN. (DUISEU. | AP, - i M1 -1% .MN"
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Fig 3 Camnial varable ordination of soil nutrients and enzyme activity
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Table1l Treegrowth ndexes of forest hnd drip- irisated with different salt contentw ater
M meralization of Ground fresh
Phntheight ( an) Crovn w idth (en) G round diam eter{ an) Basal branch .
irigatonwater(g L™ ) bim ass(kg)
2.58 195.2 212. 4x 198. 4 3.5 4.6 12.0
5.75 187. 4 166. 3x 140. 3 3.4 4.2 11.2
8.90 158. 3 154. 7x 134. 8 2.5 3.0 9.7
13.99 153. 4 146. 6x 155. 7 2.4 2.6 9.1
Design Statstical Analyss and DataM ning ( In Chinese). Ber
jng Science Press 2007. 768~ 768
’ [7] , ) ,
’ , 2005 42(5): 819~
’ 828 TengY, HuangCY, LuoYM, etal Changes inmicrobt
N alactivities and its community stucture of red earths polluted
, withm ed heavy metals ( hh Chinese). A clta Pedobgica Sinica
2005 42(5): 819~ 828
[8]

, 1983 85~ 176 Deparment of M icro
organisn, Instiute of Soil Science Chmese A cadany of Ser
ences ed Research M ethod of Soil M kworganim ( In Cht

[1] , . DPs nese). Beijing SciencePress 1983 85~ 176
, 2002 Tang QY, FengM G. Practical Statis [9]
tics Analysis and DPS D ata Processing System ( h Chinese). , 1978 Tnstitile of Soil Science Chiese
Beijing Science Press 2002 Acadany of Sciences ed AnalyticalM ethods of Soil Physical
[2] ) , , and Chanical Properties ( In Chinese). Shanghai ShanghaiSct
ence and Tedhno bgy Press 1978
, 2002 8(5): 54~549 LiY L, LiZH, PengSL et [10] , 1986
al. Application of canonical correhtion analysis in the relation Guang S Y. Soil Enzyme and Its M ethodolbgy ( In Chinese).
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phntaton soils ( In Chinese). Chinese Joumal of Applied & E [11] s s R
viomental B bbgy 2002 8( 5): 544~ 549 , 2006 55~ 88 WulJS Lin
[3] s QM, HuangQY, et al SoilM icrobial BiomassM ethods and
, 1999 22(1): 81~ 87 Wang XQ, LeiJQ As Application ( In Chinese). Beijng China M eteorw bg ical Press
sessnent indicators of driftng sand hazmrd along Tarim Desert 2006 55~ 88
H ighway, X ijing (In Chinese). Arid Land Geography, 1999, [12]  SchwothG, SinchirF L Trees Crops and Soil Fertility Oxford
22(1): 81~ 87 Oxbrd University Press 2003 77~ 91
[ 4] E > [13] AttwilPM, AdansM A Nutrient cycling in forests ( Tanslky
( ) . , 2006, 51¢( ): 133~ 136. Xu Review Na 50). New Phybol, 1993 124 561~ 58
XW, LiBW, WangX ] Progress in study on irigation practice [14] Kellogg L E Bridghan S D. Phosphorus retention and m ovem ent
w ith saline groundw ater on sand lands of T ak Iim akan D esert hir across an ombotophic m nerwtrophic peathnd gradient Bogeo
terland ( In Chinese). Chmese Science Bulletin, 2006 51( Sup cham stry 2003 63: 299~ 315
pl): 133~ 136 [15] 3, xIEWK, B2, & AR EEKE R 2w
[5] , , , 2007, 22(1):
., 2004, 18(3): 20~ 27 XueS Liu G B DaiQH, et al Effct of different
118~ 122 LiSY, LiH Z Lei JQ. Analyss of growth differ vegetation restoration models on s ilm kbil bimass n erded
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ter ( InChinese). Joumal ofSoil andW ater Conservation 2004, 2007 22(1): 20~ 27
18(3): 118~ 122 [ 16] s
[ 6] , . DPS — , 2007, 15(2): 162~ 171 Zhou LX, D ingM
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CANONICAL CORRELATIONS OF SOIL NUTRIENTS M ICROBIAL BIOM ASS
AND ENZYME ACTIVITY OF FOREST LAND DRIP- RRIGATED W ITH SALNE
WATER IN THE HINTERLAND OF TAKLMAKAN DESERT

Jin Zhengzhong ' > LeiJaqiang' XuXiwen' LiShengyu' Fan Jinglongd Zhao Sifeng Zhou Hongwet
GuFeng' Qu Yonghi XuBd
(1X ijiang Institute of E wlogy and Gegraphy, ChineseA cadeny of Sciences Urungi 830011, China)
(2 Graduate Unwersity of ChineseA academy o Sciences Beijing 100049 C hina)
(3Agriulural College of Shihhoize Unwersity, Shihhotze Xinjiang 832003 China)
(4Tarin Brandy PetroChina Company Lin ited Kurle X injung 841000 Chmna)

Abstracts In view of the particularity of the envionm ental conditons and m anagem entm ode] of the Tarm desert
h ghway shelter forest and the m portant roles of the forest n developm ent of the socio-econan y of South X njiang an ex-
perimentw as carred out usng sampled soils fran four layers O~ 5 an, 5~ 15 an, 15~ 30 an, 30~ 50 an, i the forest
lands drp-irigated w ith gound water 2.58 5.75 8.90 and 13.99 gL™' i mineralizaton degree respectvely. Results
show that there are obvious canonial correhtn variables betw een soil nutrient m icrobe quantity and enzyme actw ity
whidh basically represents geneml correlation betw een variables the correlation betw een soil nutrents and soilmicwb nl
bimass ismanly atirbuted to total N available N organ t matter total P of nutrent factors and actnamycetes quan tity
m icrobial bian ass C andm icrobial bom ass B while the correlation between soil nutrients and soil enzym e activity is to or
ganic catbon available K of soil nutrient factors and catalase activity, phosphatase activity of soil enzym e actwity factors
and the correlatbn between soilm icrobial biamass and soil enzym e activity is tom icrobial b bmass P, m icrobial bim ass
N, mnvertase actitg and phosphatase actwity of soil enzym es. Moreover vertical d ifferences betw een these three groups
of com prehensve factors were found. So, the effects of m ineralizaton degree of ground water used as irrigation w ater on
soil nutrients and m icrobial bim ass n the Tarim desert higlw ay shelter forest land are ram arkable and ground water
hih n mneralizatbn degree goes aganst soil nutrient acamulation and m icrobe survival

Keywords Desert highway Shelter forest land Soil nutrient Soilm icrobial b omass Soil enzym e activity Ca

non ical correlation



