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UEAE R, 6 T 0 e 3 Rk T 2 1 T i R R
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G5AEJ7H . BRI JE IR E R AT, 2R
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Table 1 The physical and chemical properties of tested soils
) APLB SR <0.0lmm YFRMERRL & & <0.001mm kL& & I v NOJ -N &t HE
s Organic matter <0.0lmm physical clay <0.001 mm clay Salt content NO; -N content Bulk density
Treatments )
content(g kg™") content(g kg™") content(g kg™") (g kg’l) (mg kg™") ( gcm"‘)
CK 8.12 511.6 237.6 1. 15 9.30 1.35
<5a 12. 48 501.2 220.3 2.38 30.39 1.40
5~10 a 13.55 461.5 200. 2 2.39 29.38 1.55
>10 a 16.23 471.5 211.8 3.27 37.23 1.59

BRI/ IR Y R T . B U i st
£ T 05 00 2 S ) AR PR SR A B o o AR 2 A ik
BEAFIRAR I 5 KR R AT SR AR 1 2R
1.2.2 b 3P SRR 05 52 3 BOFN 9 ff 22 40 i
e T 078 15 4% 2 A1 B Ak 4L 0 L 490 T TR 4 R T
A5 01 KRB KR, JG 7E 190 r min '
FRWHLE, 2> 51523 5.10,15 30 1 60 min, #X )5 14
53 G 78 25 G A RARAL Y
1.3 HiEARGEITGN %
1.3.1  FIRTF 0.25 mm /KR 5 4 i 45 i 1y
FEMERE T 0.25 mm Ak R M B U R R
TE—ERRHE BT AR A i, e £
KX — A5 bR LR Sk e
1.3.2 JHFy A E R (MWD) £ A 8 K
PR BIRROE SRR EA (MWD) B354
HHN:MWD =X X, W,(i=0,1,2,--,n), = H MWD
N P SR SF- 2 FR EAR L, X, A R — g P R A R
P EAR (mm) W, G R E R () ",
1.3.3 P 58 1A B e R 10 Oy A 8 A 5t 1
FebR PR R B T R R A T O gk R O 3k
BT 0.25 mm A RE G REK2EME " .
134 FIIAT S 1A 0 0 R s 28 50 i i ok R
SRRk R e X 12,2 HRT I A5 A R T
0.25 mm [P S iE (y) RG] (x) 2 ] % &

)

(14 HI s P AT R AL 308 IBCHBL 5 8 0 oy 1) i A
BNy =ax ™" o o SRy R AR I IR AR B R b
Oy VAL SR A 1 i i 3 %
1.4 HENLERSITHSHT

SRS AT SRR AL F7 53 BOHA T BOIE e %48, Js
¢ KRR AT 25 Ak B0 IR 2 ) AT 25 S AR

2 ZREa M
2.1 BREREARKIOEE S

A R AR LR AR (R 2R e ) 2
5 AR AR B AT HCPL A 1 50 Bk 6 5 HE B Ah 38 2 45
AT AR 35 A T S B RE J1 o T 0 1 7 0 45
(19 45 2 1T S8 A 11 5 5k T2 e ) SR 1) LR R
M2 AT FE R T 10 mm [ BRI R
T % 5, B AERE F R T 10 mm K H 1k
F19 5 F5k it 2 AR IS (] 199 S K AT AR ARG 1 2 o
AERK T 5 a J5 R B3 (p<0.05) , & B0k 4F [ iR
LB b - G B AIK 4.44% . 5.33%
9.64% ,F-BIFEAL 6.47% . XKW, HOGI % 5 3%
Tl 3 d KT 10 mm [ AR B AL AR 2 PR
. BARKT 10 mm A RAEXHED I " &+
WO A — o By AR L B L AR s AL
(R e e S TR Wy T | B s 2 S T L

R2 TEARGHER(THE)

Table 2 Composition of aggregates ( dry-sieving method )

P 588 1K 2 1 "
L3 Aggregate composition( % ) HE A
MWD
Treatments 5 19 10 ~7 7~5 5~3 3~2 2~1 1~0.5 0.5~0.25 0.25~10 <0.25 (mm)
mm mm mm mm mm mm mm mm mm mm
CK 61.74 10. 22 3. 60 8.21 2.83 2. 66 4.71 1.77 33.99 4.27 7.70
<5 a 59.00 10.77 3.09 8.35 3.34 3.03 5.99 1.36 35.92 5.08~ 7.47
5~10 a 58.45° 10. 53 3.95 9.42 3.86 3.36 4. 80 1. 40 37.09 " 4.46 7.50
> 10 a 55.79* 12.18 4.19 10. 07 3.72 3.26 5.02 1.62 40.06" " 4.15 7.29

TR (B # = )RR E CK ZE A 22535 0.05(8; 0.01) i FHPE/KFE  Note: = (or * = )stands for significant difference at 0. 05 (or

0.01) level between treatment and CK
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0.25 ~ 10 mm [ 5 1A L + 35 v kg HUAH (1) 1 5 IKFEAE B KN
R BREANE RREYE PRI LA SR A KRR 2.2.1 HEELHEKRKT 0.25 mm KE A RBIKS =

P, SRS, R L NS RL., F2
WoR,FE A 0.25 ~ 10 mm PR AR B E A,
Tk 5 - M v ) 5 I R R A B A A K T, Y
MAEMRK T 5 a 535 1E 5.3 (p<0.05) , & Fi A 4F R
ME L BN 5.67% 9. 12% |
17.86% o AL LA A 35 AN BE 2 WL % 1 4 458 1] R Ak 1y
CERANRIE, T N ER AT L B b R 4 Y
it PE, LA T AR (MWD) 7 4 i &t 46 b5 o MWD
A, HER AR MERGE O K 2 WTLLE
i+ MWD K, 7. 705 % £ 3R MWD A8
SuE R 7.29 ~7.50, W] W AIK T 6 b A 3 R AR
JEHR 2.99% ~5.33% i FPAEAERR <5 a )25 ~10 a
I = HE ) MWD 55 % 1+ 58 01 9 A8 /)N (H 3 2
Z AR S AR EEAR /N AR, YA A AR PR > 10 a
J& MWD A A U] WA BEAR . X R WY, T = B S Rk B
) 303 9 B A 2 e AT 1 38 py AL AW R Pk, Bl R TR &
B S AR Ao [B) ) — 25 B K, A B AL A AR e M
AR E R . % R A T 10 a
J& , R BUER 8 A B — 2P R
2.2 RELTEARGHKEER

VAT 2R A 7K R 2 AT 3R A 1K e 3 7K 3 3 R B
HATIRE Sy, & T R IR FZ e bn . IR
17 V5 BT AT 1) 45 R0 9 141 SR AR 1 % Sk B A% i B 141 2R AR

YR ZINIUE R M3 F W, Tk
Hb A A i b, KRR R AR R
B AR H AR, AR 10% , 3% 356 W] At i 1 998 10 45 0
PEE . BARWMIL,IRE P KF 0.25 mm K
ot T 3R AR O it AR R v T RR M L L 3 R R R AR
PR % & 3 40 3 % 8 M - R 18.16%
45.12% 36.33% , P R AR K F 5 a J5 1
iE 3 (p<<0.05) . KM ER KRG AE &R
BEESET LA REN R, XS RE -
B AT LT A R A .

N3 Wl F S B0 )E R R ok
P 5 AR 245 R348 43 147 B i 18/ 0. 25 mm (1 fif 1A 2R
A, BCA 8 45 M A A 4 ot 32 B A, HL S Y
1,18 92% UL b BR - HE S R e, R 94. 88% 4y
BB 3 R R oA O RO = bR 0.98%
2.43% 1.96% .

B 4 b R 0. 25 mm KRR M R R S
H/NT 0,25 mm G IAT SR AA S 5 14 43 A R B, 8 3+
KRR R AR i KA Tl s R Xy
MR 1 38 ) S 2 F R AR (MWD) 15 EI 56 F , 7%
+ R MWD S5/, o 0.28 i & H 48R MWD A Xf
B B E BE ol 3.57% ~10.71% , H. MWD i fh
A ) 1 42 T 4 K

R3 TEARGAER(RIHE)

Table 3  Composition of aggregates (wet-sieving method )

A 5% A 4
b Aggregate composition (% ) W7
Treatments >5 52 21 1~0.5 0.5-0.25  >0.25  <0.25 MWD (mm)
mm mm mm mm mm mm mm

CK 0.14 0.35 0.48 1.35 2.80 5.12 94. 88 0.28
<5a 0.14 0.39 0.38 1.56 3.59 6. 05 93.95 0.29
5~10a 0.13 0.57 0. 49 2.09 4.16 7.43 92.57" 0.30
>10 a 0.28 0. 80 0. 66 2.07 3.18 6.98 93.02° 0.31

o= R Y CK Z A )22 533K 0.05 B FPE/KFE  Note: = stands for significant difference at 0. 05 level between treatment and CK

2.2.2 i % L HER R AR B AR GE LN T3
REEY ™ B2 WA 2 A, JE#OR, &
SREE A RS E R B 22, M B, A R Y R E B
520 TR 4 AR 55 Y T IR A IR R 0
R 5 T2 S 1Y AT 2R A B0 IR 3 AR X A0, L Bt A
AR R A SE A T AR A AR BRI T 5 a Jm, FAT2R

PR R R AR X A2 A2 o K 3 WA il 2 5 SR A B 1
PTG BE, AT SR A 19 7 R M AH X A 22, P IR fiE
18N o BB LA bR I TE] R HE K K HE R AL
JoE 5 ) 2 AR R UL A e DA 2R A B BT IR e
BT SR LR AR B B A B B k. XS E
R A R A B AR P ) A e #— 2
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Table 4 Aggregate destruction rate

>0.25 mm A RBIKE =

A OB MWD - MWD,
Ab B >0.25 mm aggregate content( % ) . ;
Treatment Aggregate destruction rate MWD, - MWD,
reatments P =
ik e i (%) (mm)
Dry-sieving Wet-sieving
CK 95.73 5.12 94. 65 7.42
<5a 94.92 6.05 93.63 7.18
5~10a 95.54 7.43 92.22 7.20
>10 a 95.85 6.98 92.72 6.98
2.2.3 RE A RENEERE RBOORME 21,3520, 37,30 % 5 E SRR R R TR 2 R EE R

ES JHAE K 4 0 125 9832 A [a) i 18] g5 s it i 4
b KT 0.25 mm PR S &, JF 0 AR AR B A
P 3 W] () R AT B2 400, DA B D SR AR 1 DR A AR
RECH R, TR IR R 8 R AR R A RAIK )
BRARE TR % FR B8 K, U W AT R A 1 ) e AR e
R 5 R A AR R T R AR R K S A A AR A%
F T 9 A 1) PR R R, (BB Ry, 2 T AT SR A 1Y
il R AR E PR 22 o B 1 RS [l 35 B ) P At
FIEFRT 0.25 mm P RAK S 50 H L X
AN TR 7 I 1] () At R4 KT 0,25 mm A1 5
B it (y) 224G H AT T BE 40 B, =3 Z (A
FIE Ay = ax ™" Hovh o g B SRR B9 5 06 R
FHC0 Ry SRR i A R IR A g i [l Oy
BRSHEINERS,

14 -

——CK
2o 2T —— <sa
E 10 —A—5~10a
o I
:gng 8 | —l—>10a
L
LNy
£
lnlf)
2g 2¢
A A
O | | | | |
0 15 30 45 60 75

P 0 1]
Oscillation time (min)
B1 AN [l IR 5 16 i) 2 fF T s v
>0.25 mm A H S5
Fig. 1 Content of >0.25 mm aggregates in

soil related to duration of oscillation

WS A AT R S o B 5 4 4
P SR A 1 e A AR i R L O 33,20, AR AF R <
5a.5~10a, >10 a {5 L4 5K 26.72,

AT PR AR A 4T A A, 5 W 2 531 O 19.52% \35%
69% 38.64% ., MR T 5 a )5, A5 E
FRBULACHIXT BN, 2 W SR AT — 3 B R BT 20 B
YERRIBETT
£S5 >0.25mm ARESE(y) SRFHHE (x) ZEA
B 7

Table 5 Regression eqution between content of >0.25 mm aggregates

(y) and duration of oscillation (x)

b F ] )4 75 A R
Treatments Regression equations

CK y = 33.20x "% 0.897 "

<5a y = 26.72x "% 0.944 "
5~10a y = 21.35x 04 0.908 *

>10 a y = 20.37x "% 0.915*

W= FARMERERIEO0.05 BEMKFE;n=5

for significant difference at 0. 05 level in relationship;n =5

[, NS A& AT R SR b B i 8
8 014 R A AR O fe R, O 0. 689, X R I - HEAE
BRI SN 1V I SR A 1 370 23 1A g
ARG E VE 22 , 8 A o 3 b i AR AR PR =X+ 3 1Y
Ji fifp S A A T 87 M b 88, 20 i O 0.537,0. 424
0. 429, {5 W i &+ 8 P 2R (A 1) R v T o L -
HEo AE 3 FhRAR AR R A9 I 5 1 b, 2 R i 4R PR 2D
T5 a I, AT SRA 14 7 ifp 1o 3R iR B/, O 22, 06%
AR T S a Jio, F 3R 1A i A R 10 B i 4
K, 38.46% ~37.74% . & WIAE il % % 55 1 47 39
W BE, VSR A 470 73 B T BE T B 2, A A S R )
AR R A5 A, 21 R AT 8 A ) A P e 2, AR oy i e 5 24
MAEAFERK T S a 5, BUERAXT 2 8 A —E /W
TRPCRE T, A 0 R A B E o PR AR IR E KRS,
b PSR AT R R RE D SRR MR R R T RE S A
PLBR & = AR A K

Note: * stands
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b R E LAY R R e, AR S
3 i © TR IR Ay A B 5 2 TR, 4y

Gl R r N b EAE S IE O NI (VA o U
B BER O AR SR A AR ] . H ORI A P
I = 8 v K BB AR AE IR ) B 22T T R A
2] 398 i () i 2 ORD O L 4E R R AR R 1 Y B
Py S AUBRE o P SR AA 1 A k% R Oy |t
J5T e A b 9 % AT 4 S8 R T AE A AR K, (H X%
Sk RS IN i N o | B I I NG = L O e
MAEY M E s AT SFER RN E
W T b R B A 0 R — R T, Y
A K 7 A [R] (R b Rk 5 SO =R B ) T B
TR ERRR, TEENEAIR S &
SR ET M, BN RAKMNREEXR

FERINGip e o iR N 2 s oo w4 i
BERIE R A EEEM . Greenland "' Fl
Cheshirew]%iﬂy‘?i%%ﬁ*ﬁﬂg%ﬁzﬁﬁlﬁiggﬁ
BLBT Z 18] B ¢ & 52 bR b2 B RAEH 5 2 B Z (A
B 26 AR, X U WA L BT 0 il e B Y 22 18 2 A 3R
TRIE R OB AEA. E AR % Rk
B, A AL BT 53 il J5 B JE B A SRR X K AT SR AR Y
A =AM LieEh A LR G e
AR o 9y S5, T A AL BT S KRR M A SRR B
KA E M H A EHM KT IR 2 09 0 58 45 R
g

A g, i R A LR E R (x) 5 0.25 ~
10 mm F RS & (y) Z B E S —8, —F
ZI R (p<0.05) M IEM R, BIH TR
y =0.726x +27. 62 MK EE r=0.964" (n=4,df =
2, 1505 =0.950) , HEi HIES AP AL &
(%) B 5 KEEPE AT RAK ) MWD (y) Z IR 2 83 (p<
0.05) W IEAH G SC &, Bl IH J5 # Jy:y = 0.004x +
0.248 A X ZEZB r=0.972" , (n=4,df =2,r, s =
0.950)

ARG 23 A 235 SR UE 52, A AL & 2 10 32 i A X
AIHE N 4 0.25 ~ 10 mm P RAK S & 8 AT K
PR R K o k. X 5l BF 58 #1945 8 A
A2 ARWEIE R A R L R T A
o TR, R R R R R s AR, T
5 2 B0 SR AE P AR R % b P R R A R 0K, K
il P A 25 XS S LR, N 22 R A 2 bRk B
flRRE M R WY MR RRIREE T+

i T R 114 2 T R0 JBS B B g AT R A 1 K 4 A3t
TEGER . Wt 78R E R L B EEA IR K
it FH AR AR 7 2 00 55 3 I AR AS DR IE , B R AR
R A7 - L5 R 0 ) o S Al

H oG % 55 38 3 3% T 5 1% 4 2910 4k 05 10
N A K A 2 IR TG 9K I K A b
VR BB R R D RERE K T B IR R
SR I EL AL A5 R 5 N K S 1 28 R AE
P N 5, b TR 2R E . REHR
B 10 3 S R A b R R T W S WL B4, %
PG RN IR 5 98 S % o i e i R A R AT
BELERAELZBFABEL RN NETHEMA
FKNEE A =), A F EE 2 KT
NH, (Ca’" Mg " it K* NH, A {4 1 1
T2 % BT W2 R 1) 22 9 B B T 43 B R A 3R A
FHBEAR

AIRK P HEE PR T 10 mm J 3R R
(y) {928 A 3 5 1 3 P 23 B (o) 119738 £ 4
MR, —H Z W83 (p<0.01) AKX R,
BIE RNy = —2.778x +65. 12, HIL R ¥ r =
-0.990" " (n =4, df =2,7r,0 = 0.950, r,, =
0.990) . AHKAMHT i 45 H F W], % A A 2
BiAk il FEAR 3 b KT 10 mm B R K & &, IR B
YA R AL B 4 G A A5 A B, PR R E T R
s 2, FER KT 10 mm B0 & B8,
) - S5 e 3 Y R K P R ot
SR ER B G A B I IR AT AR
S5 PR X 9 DA R R A S R D B
UESE, R & a5 T A R AR & B & & 2 (A
PR R R R AR R, A TR, S
KT 5 mm FlS ~3 mm 2 (1] B AR ST BE 43 B 15 1 i
ERR KT A\ 3 5 i R R 4 1 1S
SRR 2 E B R E 2 —, X 547k
175 B0 58 WA o

— SO Y N Ry, W AR TS, b
ST U A R AL R 4 R L In) B, 5
S FN IR, A 2 568 S R [R] RhoA AE BR A R
AR Hb - b PR B R OROCE K R G X H B
FW] i3 09 1A B8R A WL R S i A, T AT B
A Bk e P U4 v . 399 R O 2 00 WF 9T 0 e AT
W5 FRALE
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EFFECTS OF SOLAR GREENHOUSE VEGETABLE CULTIVATION ON SOIL

AGGREGATES STABILITY
— A CASE STUDY OF SOLAR GREENHOUSE SOIL IN JINGYANG
COUNTY ,SHAANXI PROVINCE

Sun Yan'?  Wang Yiquan® Liu Jun’® Xia Fasheng® Wang Jingui’ Li Jianbo®
(1 College of Horticulture, Northwest A & F University, Yangling, Shaanxt 712100, China)

(2 College of Resources and Environment Science, Northwest A & F University, Yangling, Shaanxi 712100, China)

Aggregates status of soil was an important soil physical properties, and the amount of soil aggregates

is an important index for measuring and evaluating soil fertility. Aggregates of soils inside and outside the green-

house were measured with the dry-sieving method, the wet-sieving method and water-oscillating method for compari-

son. Based on contents of aggregates of different fractions and mean weight diameter (MWD) determined with the

dry-sieving method, analysis showed that mechanical stability of the aggregates of the fraction > 10 mm was higher

in soils inside the greenhouse than outside the greenhouse. Based on contents of water stable aggregates > 0. 25

mm, MWD of water-stable aggregates, breakage rate, initial stability coefficient and disintegrating rate of aggre-

gates, analysis revealed that the soil inside the greenhouse was higher than the soil outside in water stability.

Greenhouse cultivation longer than 5 years significantly decreased mechanical stability of soil aggregates, but affect-

ed reversely their water stability.
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