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Abstract:  Objective Effects of the implementation of the “Grain for Green” policy, relative to history, on oasis vegetation
Method To that end,

plots of lands different in “Grain for Green” history (1, 2, 4, 8, 13, 20, 30 and 40 a) and a plot of farmland as CK in the Mingin

composition, soil physical, chemical and microbial properties, and soil enzyme activities were analyzed.

Oasis were cited for exploration of effects of the practice on vegetation restoration and soil properties, using the spatial-temporal

substitution method. ~ Result  Results show that in the 9 plots (including CK), representing natural succession of vegetation
during a period of 40 years, a total of 43 species of plants were observed, and the vegetation evolved gradually from a community
of annual herbaceous plants to that of shrubs only, showing strong continuity and progressiveness. With the increase in age, soil
moisture content declined first, then rose and declined again, appearing like an inverted “N” in variation trend, and was higher in
the upper soil layer than in the lower layer in the plots over 20 years in age; soil bulk density decreased gradually on the whole;
soil particle size composition did not show any regular trend in variation, and was dominated with fine sands rather than clay; soil
total nitrogen, soil available potassium, soil organic matter and soil microbial biomass carbon all rose first and then declined in
content, while soil available phosphorus did not change much in content, but did in margin; soil bacteria and actinomycetes
decreased to a different degree in population; with bacteria being in dominancy and reaching up to 611.46x10°> Cfu.g™'; and soil
enzyme activities fluctuated, but on a generally declining trend. Moreover, with increasing soil depth, soil bulk density, soil
nutrient contents and soil microorganisms generally decreased, and the phenomena of surface accumulation was quite obvious.

Conclusion The cluster pedigree chart of the plots demonstrates that the 4™ years after the “Grain for Green” practice was
implemented are critical for the land to have vegetation recovered in the Minqin Oasis. All the findings in the experiment may

serve as a practical and theoretical basis for conservation and restoration of ecosystems in arid oases.

Key words: Vegetation restoration; Physicochemical properties; Microbiologic properties; “Grain for Green” land; Minqin Oasis
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1.1 HARXER

WF 58 XA T SE 00 F U H O 28 B B R
B, MHARFR A 103°35'7.29"~103°37'55.49" E,
39°01'44.11"~39°03'57.53" N, ik 1 302~1 308
m. AFH MBS 2 832 h, FHEE 7.4°C, Mot
FAR 38.1°C, MR RIR-28.8°C, BRIRE
K EXBEKE 110 mm, FENPHEALL, 73%
MR R E R E 7—9 A 78 KL A 2 644 mm;
AR X 2.3 mas ' 3% X R R R IR AR A
Jir 8 S 56 K b AR #F AT Ok R AR EF ( Foeniculum
vulgare Mill.) B H, BHEEHBRET AR
B, RFTEANT T, MHEERC ST E
R, #EARMEZEALEBREMA ( Lycium
ruthenicum ), TN ( Kalidium foliatum ). /N

W Nitraria sibirica )55 ; AN YA MK ( Kochia
scoparia ). TV V.1 ( Atriplex centralasiatica Iljin ).,
M 2 3k 4 B ( Halogeton arachnoideus ). Wl %
( Suaeda glauca ) 7% .
1.2 HEMifRiR

2017 4F 10 H, SEV5A bR 5 A4 B 7a 25
BUERER 5 B S AR B M S . SRAIZS A1
RIS TR Y 5 i, FEAR TP i n iR AR |, SRt
ARBE) . WM 2EREUN, JF B EERAT I AR
PR 2 1T 5 S 1 728 2 s PR g DR R T A 1) - 38
Yo BC R s B, el PR AR Y 1, 2, 4,
8, 13, 20, 30, 40 EFBHHAE IR 9 e
(% 1),/ GPS &, AL 1 hmA( 100 mx100
m ), BEMEEHLPIBE 54 10 mx10 m BREDS (JH A Al
O TEREAFEH P UL STE 5 AT B 5 A AR AL,
R

R 1 RELRHERBF AR

Table 1 Status of the plot relative to “Grain for Green” history

213 TEVE AL H5 R
Latitude Dominant plants species

IRBRAR R K 358
Restoration years/a Altitude/m Longitude

CK 1308 103°35'14.01"E

1 1306 103°35'7.29"E

2 1307 103°35'9.84"E
4 1308 103°35'10.89"E

8 1305 103°36'8.92"E
13 1306 103°36'18.18"E

20 1308 103°37'1.85"E
30 1302 103°37'29.73"E
40 1303 103°37'55.49"E

39°03'52.00"N
39°03'57.53"N
39°03'51.62"N
39°03'50.80"N
39°0325.13"N
39°02'30.29"N
39°01'44.11"N
39°02'39.51"N

39°02'54.31"N

[Eika
Rk + iR
HZAEER + Mtk + PanEz
BE + HRR + NR
NS+ BRSLAD
PESLAD
PR
BRI + #ITUR
BRI + #ITUR

1.3 TEHMRE

2018 4F 9 H 19—20 H, HERANFEHNNAGBE S
NEFERES, AERIHIE 0~20 cm, 20~40 cm
P Z AT A, T A E K55 KR
W2 5 F ] —FE A LR 3 AEE, BAE 1
kg Zidy, FAAMLET, AR REXT AR, H
T A e PE R R AFAERESVECER 1 kg A2
i, BB T vk B IR AR Y, [ s
W, WAET 4CrkA, HT HIEMEY K 1 1
T PR I A
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£ 5 mxS m [ 2R, JE A FARE ) SRR
PIFpE . PR . D E AR SR 7E 10
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1.5 TESHNE

- HEHAE SR R R R T o K A
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1.6 EiEAIE
Shannon ZFEVEFE AL .
S
H=-)PInP, (1)
i=1
Pielou ¥J2) FEFR L .
E = i (2)
InS
Simpson L # 5 4L :
S NN, 1)
C_EREKH (3)
Margalef 3= & FEF5 4L :
S-1
Due = InN (4)

A, Pi OMBEE, S OMREEECH, Ni WE QIS
BIAREL, N R BT 2R A AR B
- SIS PR A

Gm:Zn:Vik‘wik’ Wi = Vik.
Py Zlk

K, o WAGE R, ¥ R TG A PEIRIEAE Xik
(i RBHHER, =1, 2, ..., 930FR CK K&
BHE 1AE 24F 0 44F 84FE | 134F. 20 4F . 30 4F.
40 45 k TR HRHEE, k=1, 2 5 5FER 0~20 cm,
20~40 cm + 2 m hy HHERIE R PR AL
RIGEAR S Excel 2007 #4748 114
HE, ] SPSS 18.0 #AFHEAT /AL HE, AF4AFEAR
B AR T . R E YRR R R X

TEMmEEEREEERHRRE T Z 00
( one—way ANOVA ) K56 .

2 R 51HE

2.1 IB#HtEW B ARAETHE

IRBRAE BR A K, DS S R B T AL S A )
B, FEORED AR R YR eE, RS
FEARE R IR PO, AT X AL B 43 R, )
J& 15 %29 J& . H3R 2 AIA1, 7ERHFHIAR Y RE VS F 2R
BRI, YR Z AR BON B R AR R B S
AR, T B sh =R N R 345 BE R B Uk 25
KA, 7ERBHE 4 AFRBIE(H, 8~40 FFFREAK
FhaE; MRS RS/ NG X ULHIRHE 1~
4 FREGREE YR B AR, ARSI T
3 BBk 4 SR RS AR T A SAE B .
BEAN, WFIEER A B, AN[RI 4 BRI kAR 4 14 7B T 43
RUE 4 BB BB GREF 1~24F) h—4F
Az BTN AR A ) K B B s B B B IR #F
2~8 4F ) AR ROARKE ) n] 2 A AR AR O B B
5B B GIEBF 8~20 4F ) AR BAR [ 24 A AR
BB B BB GREF 20 FLUF ) #EAM YR
FEBT B 1T UL R SRR B AT A AR AR AR LA
BRI e, A, WA ORE . TERAE 40
AR T A 2 B R SR M A SRR A, BRI ST
DX HE B [ SR T AR R HAG AR A 2 o HZ SRS Ty
BRAEN I (R A A T O R T X o T R I g
AL, 1717 -5 2 i R 25 P2t ) iR b A ol
B RRE, ] B2 th TR AR A% +
B TG BR LA 22 57385 1 o B R B HE R i
T2 FUAR B8 I A 24 5 (3R, FURRE B AR T AR
R A fir 22 52120,
2.2 B IR R LIRE
22,1 HEESAKREM IR EAEE K
Gy T RSO ) A K Y R A X
WL R YR B A e, X R
AR, R 3 na. KBS AR FAE
PR B b 1 B KR A R 2 IR, Rl IR AR
FREGIGINZDT T K (CK~84F ) —Ft = (8~13
i) —FRAL (13~40 48 ) HfaTRuE M — 281kt
e, HE 8 A RS /KR P IEB R R/, RS

http://pedologica.issas.ac.cn



1440 R

T 58 4

IS o AR B - BRI (CK~2 4F) RJZ
THESRRMTWRZ, BHPRY, RELESK
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Table 2 Vegetation community of the plot relative to “Grain for Green” history

ZREPEFE S Diversity index

B HFAEFR “Grain for Green” history / a

1 2 4 8 13 20 30 40
AMAHL Individual number (N) 1125 1516 405 863 2172 3455 567 652
ZEBEEL Group number (S) 20 19 20 14 14 13 6 8
Shannon Z M F5 %L 1.81 2.576 3.447 2.481 1.839 2.194 1.652 2.221
Pielou 5] EE 46 4L 0.419 0.606 0.798 0.652 0.483 0.593 0.639 0.74
Simpson 2 55k 0.409 0.234 0.112 0.239 0.412 0.277 0.335 0.251
Margalef &5 5 4L 1.875 1.704 2.194 1.333 1.173 1.021 0.547 0.749

®3 TREFEREBHETIRSKEMIERAENES

Table 3 Soil water content and soil bulk density of the plot relative to “Grain for Green” history

BRI 7K % Moisture content/% %58 Bulk density/ ( g-em™)
“Grain for Green” history / a 0~20 cm 20~40 cm 0~20 cm 20~40 cm
CK 0.11£0.01ab 0.117£0.015a 1.734£0.04a 1.70+0.05a
1 0.078+0.007cde 0.088+0.012abc 1.51+0.13bc 1.52+0.13b
2 0.074+0.003de 0.078+0.007bcd 1.53+0.10bc 1.68+0.03ab
4 0.070+0.017de 0.065+0.006bcd 1.68+0.03b 1.62+0.04ab
8 0.059+0.005¢ 0.060+0.006¢cd 1.60+0.05ab 1.61+0.01ab
13 0.126+0.031a 0.115+0.019a 1.29+0.16d 1.62+0.08ab
20 0.094+0.011abc 0.066+0.035ab 1.38+0.05bc 1.64+0.106ab
30 0.103+0.016de 0.093+0.016d 1.45+0.04bc 1.57+0.10ab
40 0.068+0.008bcd 0.053+0.011bed 1.48+0.06¢cd 1.54+0.11ab

W FAARRENG FER R A E AR IR #2555 B 2% (P<0.05), R, Note: The different lowercase letters in the same column

indicate significant difference between plots different in “Grain for Green” history ( P<0.05 ) . The same below.

g% R HI W IR A5 ST R AR
R EEREFRET, mE 3 ATUES, BHEZE+
MR BN, BHE 4 FERFIR BN RME 1.68
gem”, BJFZRHE/N, I TRE . 20~40 cm +
JZBR CK 5iR#E 1 4540, R, 2R A0
RETERFEERTREAETIRG ., X—45 515

A5 Guo PR AE RANML, X EEER BRI —
AE Al AR A AR B Y, R T s R
Yy R AR, TR AR AR SR, AT
BEAR T LIERZAE, BiBhE R,

222 HIEHURADSERRAE PR R
i i I AE ) 5 PR L AT ) ) R R AR
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M 2 I, SRR AR AR S Rk, ik
HIITE 50%LL I, S KRMERE] T 83.4%, Fhkify&
i, HHEY/NT 10%, f/MERA 1.4%. B
EHHERIE R, IRk PR b, HPH
EAEIRAF 2a A BN E/ME, REEEIE M, JHE T
TEo AV RIAEE BRI (1~2a) HBIRCK, RIFE
W, BB 4 FIEZEE TR MR R
Jewh, JERRIES, I HERBHE 30 4F. 40 4F

A 0~20 cm
10 -
a
ab 3 gp

8_
S C .
X
@)
&4t
prug
e

2_

0 1 I:I 1 1 1 1 1 1 J

CK'1 2 4 8 13 20 30 40

100 - a a
g 80
g b be O b P
§ 60r b B
= 4olcD BC ¢d D cp
=
= E
2 0t

4

O 1 1 1 1 1 1 1 1 ]
CK 1 2 4 8 13 20 30 40
B “Grain for Green” history/a

Sh, HAbS AR RA BFE IR . 0~20 cm )22
W R A . Y Ik — A2 A Y S TR T R B IR B A PR
0 S AR B B 4 BOR 2 BV R AU AN R R E 1Y
REARUY, BB B 4~8 4F 5 FAM Y #R T, +
SERR L T RUZE TR I, 02 BRI, R
A B AU P i, i L R LA S XU,
BIIERIZ TR A A EH], R ST R
BB /L, AR A B R 4 Y

® 20~40 cm

40

30

20

HkE Silt/%

FRPRL Coarse sand/%

0 1
CK 1 2 4 8

1 1 1 J
13 20 30 40
B FR “Grain for Green™ history/a

e FRARE/NG FRERR AR AFERIE 22 5 B3 (P<0.05), ARIKFFHFERZEZEWNEE (P<0.01), Note: The different

lowercase letters indicate significant difference between plots different in “Grain for Green” history ( P<0.05), and different uppercase

letters mean extremely significant difference ( P<0.01) .

B 1

AFEAEBRIE#FH 0~40 cm + )2 + BEH LI 2H A%,

Fig. 1 Soil mechanical composition of the 0~40 cm soil layer of the plot relative to “Grain for Green” history

2.2.3  HIEFR S AARHE W& 2R, +
o DR R B EAUES (IR 4), RRIUL
B X B TR TE MY AR A 2
OYFE T IR AR R Z SRS A 7K 53 5
HHAMA Y EE R, SRR
A B L SRS HIEAI S RAE 0~
20 cm 2, FfIRBRAEBR 091G Nz g o, iR B 4
AEIF A 0.36 grkg 'L 13.5 gkg !, SRIGE T
TRE; #E20~40 om 2P SRR R 2 EE N
#,BHF 20 R TRE. X —25R S AR
WAL, Xt TR PE 4 454 9; Shannon £
FEPEFE £ . Pielou ¥2) FEFEEUM Margalef & & J& 15
B AR, ORI EK L, HREE"

AR R M R RIE, SRR EERME 4 FR
Bl RAH 036 gkg ' B RE 5 B B WAL,
M HAE VR AR B g n, HAR R FZIRZ 1
e, Wit B2 erRS R AU & &R
TR, BSIERB IR A, E TR EZE
BYIEME 411 mgkg'. 393 mgkg ' 7 W HEAES 13
AR 20 4F, SRS R A IR AR PR B 38 g T R X
— 455 FE IR IR AR PO 4 Fr i X ¥R TR b B
FAH—3, AR T &80 58, fn BT
7 R B R A R T i, o3 il A USR5 BOE AL
BT, IR R e B TR, i ELRE
FREARZ T N, AR R EERIOR)E 1, I
LR R R BSOS BT N, A A
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EOR, ¥R ZE b, BHF 1 FEEh CK
9 0.039 g'kg ' FIEZR 0.014 gkg ' BEE B HHAFE R AY
A, RIGLTFE (1~2 4F) — FF (2~13 4F)
— TR (13~40 4 ) pyfa%, H IFM)ZE 57

13 45 B K 0.015 gkg ' A1 0.007 gkg ', HAs
a5 BUECTIR T 25 AL, WA B A B )
AR F R TR R AR g2 . <. B R
25, TR BB R R AR

x4 TRFRBHETERFSTL

Table 4 Soil nutrient contents of the plot relative to “Grain for Green” history

BB PR 4% Total N / AL Avail P/ B Avail K / A MLJi Organic matter /
“Grain for Green” (gkg!) (gkg!) (mgkg!) (gkg')
history / a 0~20 cm 20~40 cm 0~20 cm 20~40 cm 0~20 cm 20~40 cm 0~20 cm 20~40 cm
CK 0.23ab 0.21a 0.039bc 0.005b 227¢ 189d 12.3ab 10.0a
1 0.32¢ 0.29bc 0.014bcd 0.005b 142ab 132cd 12.7bc 12.6¢cd
2 0.24a 0.22ab 0.010bed 0.002ab 159ab 152d 11.6a 9.0bc
4 0.36bc 0.26bc 0.010bcd 0.003ab 148b 112c¢d 13.5¢cd 9.2b
8 0.25¢ 0.21c 0.011b 0.005a 234a 154a 10.6de 9.3bcd
13 0.22¢ 0.21d 0.015¢cd 0.007ab 411ab 377bc 9.3e 8.7bcd
20 0.18¢ 0.17cd 0.009d 0.006ab 393a 393bc 7.7e 7.1d
30 0.18¢ 0.15¢cd 0.008bed 0.003ab 199a 262ab 8.3e 7.9¢cd
40 0.17¢ 0.18¢c 0.005a 0.004ab 337ab 263cd 8.4abc 6.9b

23 TEREDTHEE

R W e AR ST RE AR S R GRS kAR
& B A R VR TS R R R T W o e . e
REHLiGRe . FR TGN 50 . g s At o ek s &
Mo ks WL R S arL, AR P RO AR B
AERR A RER: A TR SRR B T o B S [ AR R 1
A EN VY b e o7 N S e e ) =l e o
T AT o BBl /D o - S 40 50 AR AT PR A
KW PE T A%, CK H4{H 377.64x10° cfu.g”!
5 T HABAERRIE BE L ( P<0.05), iBHF 13 4EF%
B /ME 22.11x10% cfu.g', HA CK B 5.8%; 5B
BE1ARSN, B 2R RS R N . B
HAE0~20cm /2, CK{H 48.11x10° cfu.g ' BEHH
THABAERR B Bt Hb ( P<0.05), 75 I F 2 I pEE
IRHFAE R A3 AR AN B, R BE 30 4R 13
AE 0 B 2= W NE 0.64x10° cfu.g! . 0.61x10°
cfu.g s BRIEBHE 2 45, 4 45 30 4FAh, BEL)ZRE
OB DINE=Y: AN S €5k g sY s Wi R o
JE IR 5 BE AR B AR B 0 K 2R T R, AR B 13 4F
R 2= e /IME 0.15%10° cfu.g ', 0.11x10° cfu.g', R
W L, BEBTRE. R icE EE
EWAEZERE, KBRS 611.46%10° cfu.g ', H

W R, EREfD, XAl EEE R AT X 1
R, AR T AR R AR K, T LR AR
T BRI R A K 22, X5 Wang UY1K
AR AT 45 A — B AN [RLE AR B 35N
B L ECPE BOBCR AR e R E I TEIR B A, i
2 i TR A B Ot I A AR A R it
W= 1b 1 42 LR SR AN, 3362 R A K 43 5 1R
ARG, Iz 350 Fr i, A i B
B, SRR YRR 1S N SO A AR B 3

B 2R, HEERUE YRR WAL, RR
WL (F£5). MBPHERMIER, ETH
JZ A 4Erh SMBC 280U B (1~13 48 ) JF T
FE (13~30 4 ) %, AREERPHE R A 2 5 0%
(P<0.05), iBHF 13 4EIRF KA (459.29 mgkg '
288.32 mg-kg '), 30 4F[EEF/ME (67.24 mgkg '
49.84 mg'kg ' ). SMBN % EFF, 0~20 cm. 20~40
em TR0 HBHE 2 4. 20 FIRFEKRE 69.51
mgkg ', 47.02 mgkg ', RIFEH T, Rl T
Fa%E . SMBP 1£ 0~20 cm 1+ 275 ETF B HF 2 4R
B EKAH 49.47 mgkg ', SRJF bt 1B ARAT PR Y 4E
KB FrE, 2P 8 FRFEEK/ME 85
mg-kg ', feJa i EFHARIRR IR ; #E 20~40 cm
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+ERE LT (1~448), BT, ZiBRPE 8 4F
IR i/ ME 3.3 mgkg ', AREZEHET FTE, B#E 20
AER R RME 15.63 mgkg !, IGEW T, BT
Far o IBHEEE 13 4F L FW)Z L3 SMBC &R
/%1, SMBN F1 SMBP & 7R iR #f 2a 32)22 35 S I K MH,
BHF 20 4F WZRBERKME, H B3 E T IHALRE

g, M EaIURFE, HixZKHRAES
RIE RAFT, SR A 4 A K B AR P Y PR
TEHE T RUE I A P iE . 3R 2 AT RBRBEES 13 4F
T AR A O ] AR R RO R S IR, AR
FARBHILT, WRABEEZRIHREZE L, £
ARLETEAAE Y R LS, IR AR 7 I3,

AEFRR (P<0.05), X ATRER M TIRAF 2 AR R—AFER RO AWER, SEGRHE 13 F LW
AR ARAE ) R E Y r i P, RZRAER G SMBC Fikhgn.
F*5 AREIBRHERIIENENFREE
Table 5 Soil microbial properties of the plot relative to “Grain for Green” history
N e ﬁﬂ(éﬁ:% p? s e pe Y
IR BB 4T Bacteria/ H.1# Fungi/ T A TUE Py A AR Wy B SMBP/
Actinomycetes/
“Grain for (x10°cfu.g™) (x10%cfu.g™) SMBC/ (mgkg') SMBN/ (mgkg') (mgkg!)
(x10°cfu.g™")
Green” history
0~ 20~ 0~ 20~ 0~ 20~ 0~ 20~ 0~ 20~ 0~ 20~
/a
20cm 40cm 20cm 40cm 20cm 40cm 20cm 40cm 20cm 40cm 20cm 40cm
CK 611.46b 143.82ab  48.11c 3.03a  34.87b 16.75b  124.17ab 91.31a  21.33a 14a 28.09bc  3.2a
1 67.95a 178.48bc  32.82bc  3.1la  30.87ab 15.37ab 290.16cd 218.39b  46.69ab 22.02ab 37.97cd  4.39a
2 130.54a 80.48ab  2.79a 12.4la 17.42ab 4.95ab 346.7d 122.94a  69.51b 31.8lab 49.47¢ 6.45ab
4 87.59a 87.56ab 25.18b  66.52b  26.27ab 12.5ab  277.7cd 231.16b  34.95ab 17.7ab  17.96¢cb  9.5ab
8 201.87a 113.32ab  31.47bc 16.82a  25.84ab 12.58ab 300.3cd 233.19b  56.36ab 30.87ab  8.5a 3.3a
13 26.30a 17.92a 0.98a 0.61a 0.15a 0.11a  459.29¢ 288.32b  27.82ab 18.46ab 37.23cd 13.33b
20 50.87a 49.83ab 16.49b 10.73a 3.67ab  1.86ab 288.37cd 217.24b  60.22ab 47.02b  22.24bc 15.63b
30 24.16a 17.92a 0.64a 2.49a 0.34a 0.19a 67.24a 49.84a  54.33ab 44.74ab  9.2lab  5.52ab
40 94.94a 28.24ab  18.33ab 10.36a  12.06b 5.77ab  192.17bc 117.65a  39.95ab 21.16ab 23.55bc  6.05ab
e s -1 iz YT Ny
2.4 TIEMEMETHRE /ME 0.001 mg- (gd) ' REBEBEEVE SRR B

TIER G2 5 LIRS iR | e A
A, REASELY IERN—FEA R, &
PEH A 1 5 AR b (4 B A W R AR R TR A
5 - G A B B0 1R A b v R P A AR AR RRE K
I IX 8 ANFEHL (14F, 24F, 44F, 84F, 13 4F,
20 4, 30 4F, 40 4F) Fl CK, WIS+ )2 s vt
3T IMECEY (£ 6)o 20 M vl K [A] AT AR Bk
ot A A M B AR A, IRCTEE  B K AE
2.505 mL- (gh) ' HBLFESE 8 4F, f/MHE 0.73
mL- (g'h) " HILES 40 4F, FFHESARE.
U Tt 1 S R A B R R A R ) 1 i 3 2 =X
B AR BERTI L S AR 22 S 1 2 ( P<0.05),
RE 8 AR ST, KRR, BT RN, BT
XTSRS, BB 20 AEHETE K EINECE S 1 &

i 25 1R B A B % 3 e st/ N R R TR
FE o ABBE VAR, R B T Ak T AT 25 Y
KAH 0.415 mg- (g:d) ', BHF 20 5F0F, FFEEH/D
fH 0.103 mg- (gd) ', HEFAREE, BRI
P 52 B B A R PR AE PR 0 38 hn s =i, &S
FXT R Ea . B HE 1 AR, HLEE TS M AL T AL
SERE A R 0.024 mg- (gd) ', SRIF BT
AN, BB 40 4ERT, FEZEH/ME 0.003 mg- (gd) ',
2R E (P<0.05), AFEAERBHH AR E o
B, RS e, R —2, M
s A B SR AT i A AT BR AE G, B U s 2R R
A H DU A 3 EE AT Y8 0 e R 4 IR R
HERTH S b, 3R T RS M AR R A
WK T A 3 AR AT A (35 AR OGP g MR AR

http://pedologica.issas.ac.cn



1444 + e

58 &

=

R BEARAS T HLB A7 R RSBt
WK A5E 1k, [ B — 4 AR R AS A ) 77 A R Al A 7
W, A LSRR A DG ] 7 e, St
TR AL S SR, R PR 0 IR 8

LV, MWOE SR TR, b B A R S
TIEAPLRAF S Z A R BAL I 7 5 T R, R
FRAR Aoy i ik RS , PR, S R D BE L
Z /Nl

F6 FEERHERIIREIEFES

Table 6 Soil enzyme activities of the plot relative to “Grain for Green” history

IRBFAERR o ) _— ) )
i 4 fb &l Catalase / IR A Urease / MEMERE Sucrase / Wi FR ¥ Phosphatase /
“Grain for Green”
[mL- (gh) '] [mg (gd) '] [mg (gd) '] [mg (gd) ']
history / a
CK 2.178a 0.021b 0.414a 0.020b
1 2.289%a 0.035a 0.415a 0.024a
2 2.247a 0.025b 0.244a 0.017b
4 2.262a 0.027b 0.363a 0.018b
8 2.505a 0.021b 0.342a 0.021ab
13 2.220a 0.002¢ 0.142a 0.005d
20 2.373a 0.001c 0.103a 0.005d
30 2.382a 0.005¢ 0.205a 0.010c
40 2.190a 0.002¢ 0.239a 0.003d

I BIPEIEH AN L)ZE (0~20 cm, 20~40 cm) K WA INACT-3{H. Note: The data in the table are the weighted average
of each index of the soil layer relative to depth  ( 0~20 cm, 20~40cm) .

25 BHTIERGRERTHNE

9T AN R GRS S Bk N R b R A AR
FEAFAE LA KGR B b 1 1 R G i AR AL, XA AEIX N
BB 1~40 74547 24 ASFE b Y BPE IR L UEY)
T B A MR S 1 A A O IR T AT R AT
DIRE S R BRI 15 15 Ry o3 28hm 4k, XS0 Hh T 43R
TR BHE 18 AERMEH RS 25 BAE 13~
40 AEIR BRHL R EE T2 iR 8~ 13 AF Z IR B N ER
— R TR R, Bt R R G R
AR AR R . WRE IR TTUAEH, B
BE 1 ~4 4 e+ AT, iR AR 8 AR FEHL 5 IR #F
1 ~4 AEFEHD 3R ME A RIR], 225008, ATkl
HA—2 B HF 134005, L8R E S AT 8 AERR b
A TR T RE &R T B AR R, B LR R 13~
40 AE TR 57—, AT, 7E R Eh SRR B H
AR AR, 44F | 8 A K 13 AEAE A A R = A sk
B o % X TR R R R
WA, BT ZErAOl AR A B K IR AT R AR
DA AR Ak b A e B S OE ) kR, (H R R B4R
MIER, FRAF/K . MEZWIFENRL, 3 Y8t A

XA R SRR R AR, TR . IETRRE,
TIEPEFOT 4R S i K . REEhZR AR FLER AR
55 4SRN, YRR RS 2R ER O B R RN,
LSRR | R R A P, HLARZE LA
AR SR A s b | BRI . BT
TR A EE 2 R, NI, 7ERBHE 4 474
AR, 2R 2 TP i BH Vb A
B OKIEARRN R RAC R AR A S B EEOR,
VLA SRAE S T3 LN A, TG A AR DR 2
(R AR E Ml RS R IR B AR SRR
TEAR i DB YA VD RLRERY [N, S THEk il A2 1,
KRR, T RERUN DGR BRI . IR B K
DR FE B iR S BE 5 B S

3 45 i

FR B 2 W AN [ A R R B AR AEL 1 SR TR i e
L ARV Ph — A A AR ) 12 I D R R
Yy, HABSRAESE S R B AR R AE
KAEBEMEYRAZNS) ETHES LA E . 4
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PRBCEE B - S S R R TRk, AN 1 4
W RN YR kAR . A A R AR
N RS = A YA = o N R (U RSB SLY TR
A A AR IR R R, FRERE
B 1 4EEHth CK B9 0.039 gkg! FFEZE 0.014
gkg o TR . BB S A ) e
TG EI s RIS ARSI R R
g, BE N7 FRR L B B .
Rt ZEP Nk s A G/ R S wb) Dl EE D
B 2 0 IER 50 . HRRUE W B WA,
FRWE IR 8t 1B Bk B 2 & A L R
FEEY SRR B + 38 R e At b, RBF 4 4L 8
AR R 20 A4y B A AR EE R AR AR A, iR
B 4 450 R B P11 AR s K 5236 LAY SR . 1t
WSS B, $ PR PO B VD 35 FE AR b
VPR MR 0 R | AR A ) o R A
K FHAT K R I B+ SE B R AT MR RE LA AR
&5 40 LI T A, By 1R Bk i Yk 5 R i Ak,
BRI 8 AEAAMELIEE , 25 20 4ELUR,
THET R R AT B, B AR 2
.
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